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A NOTE ON THE PROGRESS OF THE COMPILATION OF GEOPHYSICAL
DATA ON THE BONAPART7 GULF BASIN

This note has been prepared as an interim measure to

explain the scope of the compilation, the state of completion, and the

degree of reliability of ties between the various surveys. Some

suggestions are made for improving the ties. ( AFrengl; 4 " 6) -

Certain data which have not yet been obtained by the B.M.R.

are mentioned. We would be grateful if any of this information, if

availableibe . supplied for inclusion in the compilation.

The collation and assessment of the data has taken longer

than expected, but it is hoped to complete the work by August. Some

parts are completed and could be distributed if necessary; we would

prefer, however, to issue the compilation as a whole.

Although a lot of gravity data has been punched on to

Hollerith cards with a view to determining Bouguer values by computer,

this work has been postponed pending the availability of more staff.

The work to be completed includes finalising the computer programme,

plotting of the Bouguer values, and recontouring.

The "Contents" pages are included with this note, and also

a list of the "Plates".

VOL-LAME-I
Volume I will contain the gravity compilation. Owing to the

large amount of data involved, the volume will be prepared in four parts,

as shown in the "Contents". The following discussion outlines each

section in more detail:

Section 1 contains extracts from 'Pendulum measurements

of gravity in Australia, 1950-1951" by Dooley, McCarthy, Keating,

MaddernATilliams (1961). This has been completed.

Section 2 covers the Keep River Survey, 1955, and includes

data from Glover, Richardson & McGilvray (1955); it is accompanied

by Appendices Al 13, and D. (The details of the various appendices are

given later). The section has been completed.

Section 3 — the B.M.R. Survey of July, 1956, by G.F. Clarke;

data obtained from Clarke (pers. comm.) and from Thyer, Stott & Neuman

(1959); Appendices A, C & D (Appendix B is included in "B" of section 4).

Appendix D may be amended depending on the availability of calculation

sheets from the B.M.R. Geophysical Branch; the section is otherwise

completed.
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Section 4 - the B.M.R. Survey of September to October, 

1956, by P.M. Stott; data from Stott (pers. comm.) and Thyer et al 

(1959); Appendices A to E; Appendix D may be amended, as above; 

written but not edited. 

Section 5 - Port Keats Survey, 1956, 'lrTith details from 

Derrington, 1-larren & Burbury, (1957); Appendices B, D; data for 

Appendix A required, otherwise completed • 

Section 6 - the B.M.R. Daly River Crossing - Port Keats 

Survey, 1957, from Stott & Langron (1959); Appendix B, D; data for 

Appendix A required. 

Section 7 - Central Burt Range area, 1957, from the report 

by Burbury, (1957); Appendices A, B & D; completed. 

Section' 8 - Port Keats Survey (C oastal), 1957, also taken 

from a report by Burbury, (1958); Appendix B; data for Appendix A 

required, otherwise completed. 

Section 9 - this section is from a compilation of gravity 

surveys, 1955-1957, by Burbury, (1958); completed. 

Section 10 - Darwin-\~yndham (undervTater survey), 1958, from 

Williams & vTaterlander (1959); Appendix B only; Appendix A required, 
otherwise completed. 

Section 11 - this is from the compilation by Thyer at aI, 

(op. cit.), of all surveys between 1955 and 1958 except for the Port 

Keats, and Daly River - Port Keats surveys; completed. 

Section 12 - Moyle River, 1959, after Burbury (1959); 

Appendix B, and data for Appendix A is still required; in preparation. 

Section 13 - the Bonaparte Gulf Survey, 1959, from the work 

done by Gulf Oil Syndicate and subsequently published in the P.S.S.A. 

Series, No.47 (1964); Appendix B; in preparation. 

Section 14 - from the Hyndham - Victoria River Downs Survey 

in 1960; Appendices A, B, (D), and F, (Appendix D is included in 

Appendix F); in preparation • 

Section 15 - Carlton Gravity Survey of 1961 for Oil 

Development N.L.; Appendices A & B; completed. 

The survey details which are generally given in each 

section of the gravity compilation are as follows: 
A. DATUMS FOR THE SURVEY 

1. Lovel:-
2. Horizontal~-
3. Gravi ty:-

B. METHODS Olf SURVEY:­

I TOPOGRAPHIC 
1 (a) Level:-

(b) Hori zontal: -
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2. Loop Closure. If not looped the accuracy to be 

expected is discussed. 

II GRAVITY:-

1. Instrument used, scale factor, method of drift 

control. 

2. Elevation correction factor:-

3. Latitude correction. 

4. Loop Closure:- If not looped, the accuracy to be 

expected is discussed. 

5. Permanently ma~ked stations (and how marked). 

C. TOPOGRAPHIC TIES 'ro EARLIER SURVEYS 

(a) Level. 

(b) Horizontal. 

D. TOPOGRAPHIC TUB FROM LATER SURVEYS. 

(a) Level. 

(b) Horizontal. 

E. GRAVITY TIES 'ro EARLIER SURVEYS. 

F. GRAVI'l'Y TIES FROM LATER SURVEYS. 

G. stmVEY DATA AVAILABLE 

I GRAVITY:-

1~ Field Sheets (Appendix A) 

2. Table of Principal facts or computation sheets. 

(Appendix B). 

II TOPOGRAPHIC: 

1. Field Sheets or field books. (Usually kept in filing 
system of Basins Study Group; some are 
presented in Appendix C). 

2. Table of Principal facts. 

H. PRINCIPAL OBSERVATIONS:-

Giving Station No. distance plus 
bearings (when possible) and 
elevations. Appendix 'D'. 

(Believed to be the most important observations made in the 
interpretation of the Bouguer Anomaly map). 

I. OTHER IMPORTANT SURVEY DErAILS 

VoLUMa=.[ 

3, 

The scope of Volume II - the seismic compilation - is shown 

in the "Contents". The discussions on the various sections have been' 

completed. 

V O,,"UME. ill . Volume III is also completed and includes correlations between 

gravity, geology and substructures determined by seismic methods, a 

brief discussion on aeromagnetic surveys, and finally - the 

Bibliography. 
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VOltA M E...1l ~ 
Volume IV contains the plates. Because of their bulk, the 

plates have been separated into 4 parts, Parts 1 to 3 relevant to 
Volumes I to III respectively, and Part 4 with miscellaneous plans and 
maps v1hich may be useful for future surveys • 

COMPILATION AND REVIEW OF THE GEOPHYSICS OF THE 
____ :OO;;,;_ .... L_AP_t.;.;:;;U{;.;;,;:T~ GULF BASIN J 1962 

by 

A.L. BigB'-vli ther 

,Record No. 1~65/1e'j' 

CONTENTS 

Volume I Gravity oompilation 

Part I, Introduction 

1. Bureau of Mineral Resources Survey, 1950. 
2~ Keep River Survey, 1955. 

FIGURES 

1. Locations of the Pendulum Stations in the 
Bonaparte Gulf Area. 

Part 2. 3. 
4. 

FIGURES 

Bureau of Mineral Resources Survey, July, 1956 
Bureau of Mineral Resources Survey, September­
October, 1956. 

2 •. Plan of the horizontal tic of seismic and gravity 
traverse 'A' to 73 M.N. and 74 M.N. posts of the 
Border Survey. 

3. Plan of the horizontal tie of B.M.R. seismic and 
gravity traverse 'A' Spirit Hill to 49 M.N. and 
50 M.N. posts of the Border Survey. 

4. Plan of the horizontal tie of B.M.R. traverse tB' to 
37 M.N. and 38 M.N. posts of the Border Survoy. 

5. Elevation loop closure chart. 
B.M.R. Surveys July 1956 and September - October 
1956 and part of Keep River Survey f'rom 50 M.N. 
to 74 M. N •. post of the Border Survey. 

6. Elevation loop closure chart (shmving method of 
adjustment of Barometric levels of Clarke's and 
Stott's Surveys). 

Part 3. 5. 
6. 
7. 
8. 
9. 

10. 

11. 

Port Keats area, 1956. 
Daly River Crossing - Port Keats (B.M.R. 1957). 
Central Burt Range area, 1957. 
Port Keats Survey (coastal), 1957. 
(1957 compilation). 
Darwin - vlyndham (Underwater Gravity Survey) 

1958. 
(1959 compilation). 

if· 
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FIGUREB 

7. Elevation Loop Olost~e Chart 
Central ~urt Range Gravity Survey. 

8. Loop Closure Chart (levels) 
(Distribution of closure errcs around a loop 
obtained by ties from the Port Keats (Coastal) 
Survey to Port Keats Survey). 

9. Loop Closure Chart (Gravity). 
(Distribution of closure errors around a loop 
obtained by ties from the Port Keats (Coastal 
Survey) to Port Keats Survey. 

Part 4. 12. Moyle River Survey, 1959. 
13. Bonaparte Gulf Gravity Survey (YTestern 

Australia) September 1959. 
14. Wyndham - Victoria River DOvms Survey, 1960. 
15. Carlton Gravity Survey 1961. 

FIGURES 

10. Plan of the horizontal tie between the Bonaparte 
Gulf Gravity Survey (Hestern Australia) and 

seismic and gravity traverse 'AI Ninbing (B.M.R., 
1956). 

11. Loop Closure Chart (levels). 
(Distribution of closure errors around the loop 
obtained by ties bet'veen the Bonaparte Gulf Survey 
and seismic and gravity traverse 'A' Ninbing 
(B.M.R., 1956). 

12. Plan of the horizontal tie botweon station 229 of 
the Bonaparte Gulf Gravity Survey, 1959 and 
statiop. S.S.47. 

13. Horizontal and vertical loop closure chart 
Carlton Gravity Survey, 1961. 

s. 

Volume II Seismic compilation (already typed) see Page 6 for "Contents" 
of this volume 

yolume III 1. Correlation between gravity profiles, geology, 

Volume IV 

and subsurface structure as revealed by seismic 
reflection and refraction surveys. 

2. Aeromagnetic surveys. 

3. Bibliography. 

Plates 

Part 1 e To accompany Volume I - Gravity see Page 7. 

Part 2. To accompany Volwne II - Seismic see Pages 8 to 11. 

Part 3. To accompany Volwne III see page 12. 

Part 4. Miscellaneous Plates. (See pages 13 and 14. 



Volume II SEISMIC COMPILATION 

COIJTENTS 

SEISMIC SURVEYS IDNAPARTE GULF BASIN 

Extracts and summaries from: 

1. "Preliminary Report on a Seismic Survey in the 
Bonaparte Gulf Area, June - October, 1956," by 
C.S. Robertson. 1 

*(Bonaparte Gulf Seismic Survey, 1956) 

2. "Seismic Survey Report for the Port Keats Area 
O.P. No.2, Northern Territory". 

Submitted to Mines Administration Pty Ltd by 
Douglas F. Warner of Austral Geo Prospectors 
Pty Ltd, July, 1961 ". 5 
*(Port Keats (Land) Seismic Survey 1960). 

3. "Report on a r.'£arine Reflection Seismograph Survey in the 
Port Keats Area O. P. 2, Northern Territory," by 
Seismograph Services Ltd of London, under contract 
to Mines Administration Pty Ltd for the Associated 
Group. 9 
*(Port Keats O,larine) Seismio Survey, 1961). 

4. "Seismic Survey Report, Keep River Area, Oil Permit 2, 
Northern Territory" by J.L. Harris of Geophysical 
Service Internat:lmal under the supervision of Mines 
Administration pty Ltd on behalf of the Associated 
Group. 16 
*(Keep River Seismic Survey, 1962). 

5. "Final Report, Spirit Hill Seismic Survey" by 
R.J. Tinline of General Geophysical Company 
(Bahamas) Limited for Oil Development N.L. 20 
*(Spirit Hill Seismic Survey, 1962). 

6. "Final Report, Carl ton Basin Seismic Survey" by 
R.J. Tinline and John S. Fife of General Geophysical 
Company (Bahamas) Ltd for Oil Development N.L. 24 
*(Carlton Seismic Survey, 1962). 

7. "Pearce Point Survey (Seismic)" by Compagnie General 
De Geophysique for Australian Aquitaine Pty Ltd. 30 
*(Pearce Point Seismic Survey). 

* Abbreviated name for Survey, as used in this report. 

h. 
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VOLUME IV, PART I - PLATES 

1. 

2. 

3. 

4. 

5· 

6. 

1. 

8. 

9. 

10~ 

11 • 

12. 

13. 

14. 

Gravity Surveys to tho end of 1962. 

(Location map showing areas where gravity surveys have 
been carried out to the end of 1962) • 

Bouguer Anomaly Map. Joseph Bonaparte Gulf Basin 
along with location of seismic traverses. Scale 1:250,000. 

Bouguer Anoma.ly Map. Joseph Bonaparte Gulf Basin 
along with location of seismic traverses. Scale 1:250,000. 

Bouguer Anomaly r.qap. Cambridge Gulf. 1: 500,000 (W.A.) 

Bouguer Anomaly Map. Auvergne. 1: 500,000 (N. T. ) 

Bouguer Anomaly Map. Port Keats. 1:500,000 (N.T.) 

Bouguer Anomaly Map. Medusa Ba.nks. 1: 500,000 (W.A.) 

Bouguer Anomaly Map. Cape Scott. 1:500,000 (N.T.) 

Keep River Area. Bouguer Anomaly Map. 

Port Keats Area. Bouguer Gravity Map. 

Bouguer Anomaly Map. (Bonaparte Gulf Basin). 

Bouguer Gravity Map. (Burt Range Basin). 

Regional Bouguer Gravity Map. (Bonaparte Gulf Area). 

Regional (Undenrater) Gravity Survey (1958). 

Darwin - Hyndham, N.T. 1'1.A. 

Location of Gravity Statiomonly. 

15. R8lative Bouguer Gravity Maps. Moyle Rivor Area. 

16. Bouguer Anomalies and Stratigraphic Contacts. 

(Gulf Oil Syndicate) 

11. 

Compilation Map, Permit 127H, 1vestern Australia. 

Bouguer Anomaly Map, Permit 121H, 

Western Australia. (Carlton Basin) 

(Oil Development N.L.) 

18. Spirit Hill No.1. PorOSity and DenSity Determinations. 

7. 
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Part 2 - SEISMIC SURVEYS BONAPARTE GULF BASIN 

PLATES 

(All the cross-sections listed belm.; show also the Bouguer 
anomaly profile, the topographic profile, and the surface outcrop 
and interpretative Solid Geology in profile). 

PLATES 

-1-9 
20 

21 

BONAPARTE GULF SEISMIC SURVEY 1. 
(Bureau of Mineral Resources) 

Seismic surveys to the end of 1962. 
Shot Point Location Map. 

Ninbing Area. 

Reflection cross-section. 

Line A, Shot Points 127-54 and 1-10. 

22 Reflection cross-sections. 

Spirit Hill Area. 

1. Traverse A Shot Points 338-301 and 329-350-

2. Traverse B Shot Points 401-462. 

3. Traverse C Shot Points 416-431. 

4. Traverse D Shot Points 447-432 and 458-461. 

5. Traverse E Shot Points 457-448. 
2. PORT KEATS (LAND) SEISMIC SURVEY, 1960 

(Mines Administration Pty Ltd). 

23 Shot Point Location Map and ''Unidentified Palaeozoic 
Contours ". 

24 Reflection cross-scction 

Line 1, Shot Points "170-117, 1-37, 105-107 and 32-100. 

25 Reflection cross-section. 

Line 6, Shot Points 116-254. 

26 Reflection cross-~ections 

Line 3, Shot Points 208 to 7A 

Line 4, Shot Points 14A to 216. 

27 Reflection cross-sections 

Line 5, Shot Points 195-180 
Line 1 , Shot Points 22-35 
Line 6, Shot Points 108-248 
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PLATES 

28 

29 

30 

3. PORT KEATS (MARDTE)SEISMIC SURVEY 

(Associated Group) 

Shot Point Location Map and 'Troposed Palaeozoic 
Contours Horizon A" • 

Shot Point Location Map and "Proposed Palaeozoic 
Contours Horizon B" • 

Line 5, Shot Points 514-610. 

Line 6, Shot Points 611-650. 

31 Line 3, Shot Points 515-416, 271-216. 

32 Reflection cross-section 

Line 1, Shot Points 0-90. 

33 Reflection cross-section. 

Line 2, Shot Points 215-186, 185-132 and 91-131. 

34 Reflection cross-section. 

Line 4, Shot Points 374-415 and 272-372. 

35 Reflection cross-section. 

Line 7, Shot Points 651-742 

4. KEEP RIVER SEISMIC SURVEY 

(AssOCiated Group) 

36 Shot Point Location Map and Form Lines on 
18,000-19,000 feet per second Refractor. 

37 Cross-sections 

Refraction Line A, Spreads 10-27. S.P's 100-396 • 

Reflection Line G.3, Shot Points 40-49. 

38 Cross-sections 

Refraction: Line B, Spreads 10-22. S.P's 59-104 • 

Reflection: Line G.5, Shot Points 43-124. 

39 Cross-sections 

Refraction: Line C, Spreads 16-23. 

Reflection: Line G4, Shot Points 50-83. 

40 Reflection Cross-sections 

Traverse G.1, Shot Points 46-49 (West) and 50-73 (East). 

Traverse G.2, Shot Points 50-80. 

Traverse G.6, Shot Points 50-67. 

Travcrse G.7, Shot Points 58-50 • 

9. 



PLATES 

5. SPIRIT HILL SEISNIC SURVEY 

(Oil Development N.L.) 

41 Shot Point Location Map, and proposed Palaeozoio 
Contours. 

42 Reflection Cross-sections. 

(Interpretation by General Geophysical Co. (Bahamas) Ltd). 

Line EA, Shot Points 6-18 and 142-362. 

Line NE, Shot Points 18-0 

Line NO, Shot Points 0-10 

Line EC, Shot Points 49-29. 

Line NB, Shot Points 29-1 

Line NF, Shot Points 1-20. 

43 Reflection Cross-sections. 

44 

45 

46 

47 

(Interpretation by the author) 

Line EA, Shot Points 6-18 and 142-362. 

Line NE, Shot Points 18.0 

Line ND, Shot Points 0-10 

Line EC, Shot Points 49-29 

Line NB, Shot Points 29-1 

Line NF, Shot Points 1-20. 

Part of Line ND showing method of inter~retation adopted 
by General GoophJ~ic~l Company (Bahamas) Ltd. 

6. CARLTON SEISMIC SURVEY 

( Oil Development N.L.) 

Shot Point Location Map and Proposed Palaeozoic Contours. 

Reflection Cross-sections. 
(Interpretation by General Geophysical Company (Bahamas) Ltd) 

Line NG, Shot Points 1-107 

Line NI and EH, Shot Points 0-36 and 1-9 

Line NJ, Shot Points 18-2 and 10-34. 

Refleotion Cross-sections 
(Interpretation by General Geophysical Company (Bahamas) Ltd) 

Line EN, Shot Points 30-0 

Line EM, Shot Points 54-37 

Line 0, Shot Points 12-0 

Line EL, Shot Points 8-0 

Line EI, Shot Points 19-0 

Line NQ, Shot Points 0-18 

Line lnEf Bho~ ~oiri~8 1B~ 

iirtg ~~ SHbt PoiBt~ 9=0 
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PLATES 

48 Reflection Cr~ss-sections 
(Interpretation by tho author) 

Line NG, Shot Points 1-107 

Lines NI and EH, Shot Points 0-36 and 1-9 

Line NJ, Shot Points 18-2 and 10-34. 

49 Reflection Cross-sections 
(Interpret~tion by the author) 

Line EN, Shot Points 30-0 
Line EM, Shot Points 54-37 

Line 0, Shot Points 12-0 

Line EL, Shot Points 8-0 

Line, EI, Shot Points 19-0 

Line NQ, Shot Points 0-18 

Line NK, Shot Points 15-0 

Line NR, Shot Points 9-0 

50 Carlton Basin Refraction. 

51 

Velocity Profile No.1 
(Interpretation by General Geophysical Company (Bahamas) Ltd). 

Carl ton Basin Refraction 
Velocity Profile No.1 
(Reinterpretation by author) 

7. ?EARCE POINT SEISMIC SURVEY 

(Australian Aqu~tine Pty Ltd). 

52 Reflection time Contour Map. Horizon (B) (Provisional) 
(Includes Shot Point locations). 

53 Interpretntive cross section 
Traverse P.P.7 S.P's 0-50 (Provisional). 

54 Interpretative Cross-section 
Traverse PP 9, S.P's 115-178 (Provisional) • 

II. 



Volume IV \ PART 3 - PLATES TO ACCOMPANY VOLUME III 

1. Correlation betweon gravity profiles, geology and subsurface 
structures as revealed by seismic surVElys. 

PLATES 

55. Bonaparte Gulf Basin, Bouguer Anomalies 
Scale (1:1,000,000) 

56. Bonaparte Gulf Basin, Principal Gravity Anomalies 
and their interpretation. (Sho,.;ing area=; of 
possibly deep sedimentation). 

57. Bonaparte Gulf Basin, Principal Gravity AnomaliEls 
and their interpretation. (Showing are~of 
possible shallo,,; basoment). 

58. Correlation betiveon Line 6, S.P. 116-254 of the 
Port Keats Land Survey and Line 1, S.P. 0-90 
of the Port Keats (Marine) Survey. 

59. Possible Base of Palaeozoics (obtained by the 
correlation of the Port Keats land and marine 
seismic surveys on gravity evidence). 

2. Aerom1i1.gnetic surveys 

60. Bonaparte Gulf Basin, north of latitude 140 30' South. 
Total Magnetic Intensity Map (with interpretation). 

61. Bonaparte Gulf BaSin, south of latitude 14°30' South. 
Total Magndic Intensi til' Map (with interpretation). 

62. Total Magnetic Intensity Map 
Cambridge Gulf (ifestorn Australia) 
Scale 1:500,000 

63. Total Magnetic Intensity :Map 
Auvergne (Northern Terri tory) 
Scale 1:500,000 

64. Total Magnetic Intensity Map 
Port Keats (Northern Territory) 
Scale 1: 500,000 

65. Total Magnetic Intensity Map 
Medusa Banks (v.TestElrn Australia) 
Scale 1: 500,000 

66. Total Magnetic Int ens i ty Map 
Cape Scott (Northern Territory) 
Scale 1: 500,000 
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Volume IV, PART 4 - MISCELLANEOUS PLATES 

Plates taken from survey groups of various Government 
departments, and presented to enable future surveys to tie to 
reliable stations. 

PLATES 

68. 

70. 

71. 

72. 

73. 

74. 

75. 

Surface Control for Gravity Survey, 
Auvergne (Northern Territory) 
Scale 1:250,000, by the Dep~tment of 
the Interior, A.C.T. Survey Section 

Surface Control for Gravity Survey, 
Cambridge Gulf (W'estern Australia.) 
Scale 1:250,000, by the Department of 
the Interior, A.C.T. Survey Section. 

Surface Control for Gravity SurvGl, 
Daly River (Northern Territory) 
Scale 1" = 1 mile, by the Department of 
the Interior, A.C.T. Survey Section. 

Milligans Lagoon - Spirit Hill 
Stati-:m location map of B.M.R. Seismic 
and Gravity traverses A to E 
Scale 1" ~ 1 mile, by the Department of 
the Interior - vlestern Australia. 

Seismic Survey, Ninbing. 
St3.tion location map of B.M.R. Seismic 
and Gravity traverse 'A' 
Scale 1" = 1 mile, by the Department of 
the Interior - vlestorn Australia. 

Surface Control for Gravity Survey, 
He~it Hill (Northern Territory) 
Scale 1" - 1 mile, by the Department of 
the Interior, A.C.T. Survey Section. 

Surface Control for Gravi ty Surv,,::y~ 
Port Keats (Northern Territory) 
Scale 1" - 4 miles, by the Department of 
the Interior, A.C.T. Survey Scction. 

Surface Control for Gravity Survey~ 
Pine Creek (Northern Territory) 
Scale 1" = 4 miles, by the Department of 
tho Interior, A.C.T. Survey Section. 

Plan of Survey of part of the 129th Meridian 
King District (From 47 H.N. to 78 M.N. post 
of the Border Survey) by the Department of 
Lands and Survey, vlestern Australia. 

76. Plan of Survey of part of the 129th Meridian 
King District (From 17 M.N. to 47 r-l.N. post 
of the Border Survey) by tho Department of 
Lands and Survey, Western Australia. 

77. Plan of North Coastal Traverse. 129th Meridian 
to S.S.50 King District by the Department of 
Lands and Survey, Hestern Australia. 

78. Horizontal Control Map -
I.C.A.O. Chart 3109 (Darwin). 
Scale 1:1,000,000 

/3. 
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Showing 1. First Order Traverse

2. First Order Triangulation

3. Second Order Triangulation

4. Third Order Triangulation

5. Traverse stations

6. Laplace Station (fully observed)

7. Laplace Station (azimuth only)

8. Astronomical Fixation.

Established by the Commonwealth Division of National
Mapping, Commonwealth Department of the Army, and the
Department of Lands and Survey of respective states,
Australia.

79. Ord River Project,
Irrigation Area.
Main Baseline Values
Scale 1000 ft. . 1 inch Part

3000 ft. = 1 inch Part only
by the Public Works Department - Western Australia.

80. Ord River Project,
Irrigation Area.
Scale 1" 4 miles
by Public Works Department - Western Australia.

81. Station Summaries -
Giving latitude and longitude and other important
'survey details of the Astronomical Stations.

82. Station Summaries -
Giving latitude and longitude and other important
survey details of the Trigonometrical Stations.



MPENDIX ç .

BONAPARTE GULF AREA T
I eittS +.02)I THE REDUCTION OF LEVELS OF GRAVITY SURVEYS IN THE

O A COMMON DATUM^(Sec P^I

The gravity survey in the Port Keats Area, 1956, used an

assumed value of 10 feet at peg 54 as datum and obtained the following

elevations for pegs 7, 79 and 128, (Derrington, et al, 1957).
Elevation (above
assumed atum)

^7^43.9 ft.

^79^9.6 ft.

^

128^ 90.88 ft.
^91.10■MNII.

The Daly River Crossing to Port Keats survey (B.M.R., 1957)

tied the surveys in the Darwin - Katherine area (Stott & Langron, 1959)

to the Port Keats Survey. The tie was between station D.12 at the Daly

River Crossing and station 7 near the eastern end of tho Port Keats
Survey. (Sation D.12 is linked to Fountain Head Siding on the North

Australian Railway, which, in turn, is tied to the Northern Territory

Lands and Survey Bench Mark No.1). The levels obtained for peg 7 via
Station D.12 with respect to three important datums are given below:

160.4 ft^(Railway Datum)

57.65 ft (Darwin Town Datum)
48.40 ft (Mean Sea Level - Darwin)

The assumed height of 10 feet as peg 54 is therefore 4.5 feet
too low. Thus the elevations of all stations given in Appendix 'B' of

the Port Keats Survey should be adjusted by +4.5 feet.

The elevations of pegs 7, 79 and 128 adjusted to Mean Sea
level are given below:

Station Elevation (M.S.L)

7 48.40 ft.

79 14.10 ft.

128 95.38 ft.

In 1957 the Port Keats (Coastal) survey from the mouth of the
Daly River to Pelican Island, (Burbury, 1957), tied in to the Port Keats

Survey at two points:

i) Between station S.58 of the coastal survey and peg 128

at the northern end of the Port Keats Survey; the tie was

made via an intermediate station S.A.1. An elevation of

110 feet relative to Darwin Tide Datum was obtained at

station 128 of the Port Keats Survey.

Station
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ii) Between station B.51 of the coastal survey and B.52,

which is peg 79 and at the eastern end of the Port Keats

Survey; a height of 30 feet was obtained for peg 79

relative to Darwin Tide Datum.

Darwin tide datum is 28.42 feet below a bench mark on the N.E.

face of the S.W. abutment of the jetty (Burbury, pers. comm.). Its

relation to other Darwin datums is not known.

During the coastal survey, levels were obtained by taking

readings at sea level and reducing them to Darwin Tide Datum using the

Admiralty tide variation tables. I am not aware how the level tie was

carried out between B.52 and peg 79. If it was optically levelled we can

accept the figure of 30 feet. However in Appendix tBt the elevation is

given as (30)? which implies some doubt.

As the datum for the coastal survey is with respect to

Darwin Tide Datum and its relation to other datums unknown, it is

suggested that stations S.58 and B.51 be adjusted to moan sea level by

accepting the values at stations 128 (95.38 feet) and 79 (14.10 feet)

respectively, and all other stations altered accordingly. The differences

are shown below:

Station^Elevation
^Elevation^Difference

^

(M. S. L. )
^

Darwin Tide
Datum

79
128

14.10 ft.

95.38 ft.

30

110

1•11■10 011=11••■•••••••■••

15.90 ft.

14.62 ft.

During the coastal survey a tie was made to the Keep River

Survey (Glover et al, 1955). The tie was between station K10 of the

coastal survey and station 214.of the Keep River Survey.

The elevation obtained for station 214 during the two surveys are

compared below:

^.1.11■111•11,̂

Station Elevation from tie
to Coastal Survey
(Datum: Darwin
Tide Datum)

Elevation
Keep River Survey
(Datum: 200'
Assumed at Peg

60 M.N.)

Elevation
Keep River Survey
(Datums Approx.

214
^

24 ft
^

84.3 ft.^14.3 ft.
...11=1/■•■■•••••■■

* From rod levels obtained in the northern parts of the area, along

the banks of the Keep River, it became obvious that the assumed

height of 200 feet for Peg 60 M.N. was about 70 feet too high.
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A tie by B.M.R. in September 1956 (Thyer, et al l 1959)

between the 60 M.N. station and a bench mark* near Kimberley Research

Station showed that the height of 200 feet assumed at 60 M.N. was 78.6

feet too high with respect to Mean Low Water Mark, Wyndham.

The height taken for the bench mark near the Kimberley

Research Station was subsequently found to be 25.1 feet too low — this

bench mark was tied to S.P.1 on traverse 'A' Ninbing which in turn was

tied to Public Works Department bench mark A.R. 38, and this later tie

carried out during the Carlton Gravity Survey, 1961 for Oil Development

N.L. showed the error. The assumed height of 200 feet at Peg 60 M.N. is

therefore 53.5 feet too high with respect to Mean Low Water, Wyndham.

Thus the elevation of station 214 is 30.8 feet with respect to mean Low

Water Wyndham, and 18.3 feet with respect to Mean Sea Level, Wyndham

(which is 12.5 feet above Mean Low Water Wyndham).

Thus the elevation of the coastal stations between station

151 (which tied to peg 79 at the eastern end of the Port Keats Survey)

and station K.10 (which tied to station 214 of the Keep River Survey)

should be adjusted by accepting the values of 14.10 feet with respect to

mean sea level at peg 79 and the value of 18.3 feet with respect to Mean

Sea Level, Wyndham, at station 214.

The coastal survey also tied to the Moyle River Survey carried

out in 1959. The tie was between station S.27 of the coastal survey and

station 1 of the Moyle River Survey.

All coastal stations between S.58 (which was tied to peg 128

of the Port Keats Survey) and 5.3 at the mouth of the Daly River should

be adjusted by accepting the value of 95.38 feet above M.S.L. at peg 128

as correct and adjusting the stations accordingly. A correction of

—14.62 feet should therefore theoretically be applied.

The elevation of station 5.27 is given as 13 feet with respect

to Darwin Tide Datum in Appendix B.^_^When a correction of

—14.62 feet is made its elevation becomes —1.62 feet, i.e. a mis—tie of

—1.62 feet. As there is no closed loop around which errors can be

distributed perhaps the best course to follow would be to apply a

correction varying linearly from-44.62 feet at S.58 to —13.00 feet at S.27.

From station S.27 to station S.3 at the mouth of the Daly River a

constant amount of —13.00 feet could be subtracted from all the coastal

stations.

The elevations of the rest of the surveys are with respect to

Mean Low Water Wyndham or can be easily related to Mean Sea Level Wyndham

by ties carried cut between them.

* This bench mark can no longer be located (see my comments, page
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The traverses which were levelled barometrically during the

two B.M.R. surveys in 1956 are stations G.1 to G.17 surveyed in July

1956 and stations G.31 to G.35 along the highway to the 35 mile post.

(2 mile intervals) and stations 35 M. to 55 M. along the Carlton Crossing -

Ivanhoe highway were barometrically surveyed between September and October,

1956. The levels for the above stations are given in Appendix D. These

levels have been adjusted by accepting the values obtained by optical

levelling at points where both barometric and optical levelling was

carried out. The method of adjustment of the Barometric levels is not very

satisfactory for reasons^mentioned in my report (in prep.).

The original barometric field data is presented in my.repOrt.;
and recalculations can be made using additional points which were both

barometrically and optically levelled.

II Vertical Control of gravity Surveys in the
Bonaparte Gulf Area

In Volume IV, part 4 of my final report Plates taken from Survey

groups of various Government departments giving bench marks and elevations

will be presented to enable future surveys to tie to reliable stations.

With this note a list of bench marks supplied by the Public Works Depart-

ment, Wyndham is given on page 19. Bench Marks B.1 - B.127 were located

at every mile along the wet weather track between Wyndham and Argyle Downs.

The elevations are with respect to zero onAige Gauge at Wyndham Jetty

which equals Low Water ordinary Spring Tides, Wyndham.

Many of these bench marks have probably been graded or bulldozed

out. The following bench marks were recovered by Western Command Field

Survey Section during their mapping operations in the Area.

BM1^- Outside Public Works Department
Store at WYNDHAM.

BM24^- About 100 yards EAST of GOOSE HILL
CREEK crossing.

BM27^- Beside main road, about 3 miles
EAST of GOOSE HILL. Identified
on photograph CAMBRIDGE GULF Run
9/5187 or 9/5197

BM33^- Beside main road about 6 miles
EAST of BM27. Identified on
photograph CAMBRIDGE GULF Run
9/5125.

BM95^- Beside road into THOMPSON SPRING
SOUTH of and close to the foot
of MT HENSMAN.

These and a few of those listed on page 19 may still be recover-
able. The bench marks are concrete blocks 10" square and 10" above surface.

The traverse was from Wyndham to Ivanhoe past House Roof Crossing. From

Ivanhoe just east of H.J.13 and east of Nigger Hill and west of 8 Mile
Well, east of Cockatoo Spring, east of Mt Hensman, then south to Argyle

Downs.
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BEN"CH MARKS FROM HYNDHAM rro MG YLE DOWNS 

B.M.No. ~. B.M.No. li:,b.. B.M.No. &1,. 

B1 37.84 B44 72.01 B87 434.71 

B2 26.25 B45 75.96 B88 408.13 

B3 29.35 B46 88.85 B89 398.08 

B4 44.89 B47 84.39 B90 428.09 

B5 29.34 B48 107.83 B91 466.36 

B6 30.86 B49 141.30 B92 385.02 

B7 60.69 B50 158.49 B93 369.35 
B8 41.60 B51 130.45 B94 411.36 

B9 27.83 " B52 103.63 B95 422.08 

B10 30.09 B53 90.84 B96 433.78 
B11 39.53 B54 133·53 B97 427.52 
B12 26.49 B55 113·95 B98 408.93 

B13 26.06 B56 106.97 B99 434.20 

B14 25.12 B57 116.05 B100 466.02 

B15 27.12 B58 117.72 B101 440.38 
B16 29.88 B59 130.70 B102 397.81 
B17 30.80 B60 129.65 B103 353.18 
B18 35.13 B61 137.35 B104 335.81 
B19 33.88 B62 138.85 B105 315.30 
B20 31.31 B63 144.27 B106 289.57 
B21 30.11 B64 127.06 B107 276.67 
B22 46.25 B65 147.30 B108 266.08 

B23 34.16 B66 154.24 B109 254.75 
B24 33.81 B67 156.20 B110 254.68 
B25 35·29 B68 156.15 B111 274.47 
B26 37.47 B69 160.96 B112 262.98 
B27 38.16 B70 180.08 B113 268.17 
B28 38.90 B71 180 ·90 B114 275.01 
B29 38.77 B72 174.69 B115 251.84 . 
B30 38.39 B73 237.47 B116 246.04 
B31 43.68 B74 247.82 B117 253.03 
B32 47.02 B75 258.00 B118 254.77 
B33 48.92 B76 294.34 B119 249.62 
B34 51.77 B77 291.62 B120 241.97 
B35 56.15 B78 319.24 B121 293.84 
B36 57.83 B79 329.03 B122 256.44 
B37 60.18 ESo 330.36 B123 226.84 
B38 62.49 B81 341.50 B124 286.77 
B39 65.38 B82 324.57 B125 259.12 
B40 66.50 B83 346.59 B126 243.83 
B41 72.20 n84 402.49 B127 249.77 
B42 74.25 B85 354.24 
B43 75.74 B86 420.28 



III Horizontal Control of gravity surveys in th~e.e. P JAte. 3). 
Bonaparte Gulf Area ~ 

Most of the surveys in the Bonaparte Gulf area have one or more 

stations tied to mile posts of the Border Survey and hence the horizontal 

control fer the gravity traverses is good. 

In a few surveys, however, the stations were plotted from aerial 

photographs and the horizontal control is not as good. 

Plate 18 of my report is presented with this note to enable the 

reader to locate the nearest astronomical or Laplace stations to the 

gravity surveys carried out in the Bonaparte Gulf Area. Horizontal ties 

could then be made from individual surveys to the control stations for 

better horizontal control. Details of the control stations and station 

summaries can be obtained from the Department of National Mapping, 

Canberra. ~ ExampleSof the type of information contained in the station 
AVe,.. J 1. t ' · P summaries 9:1s given on Plate>814h" 8J, DiJ I'\"\~ carra ~i' a \ on - \ '" r~c. . 
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THE REDUCTION OF GRAVITY SURVEYS IN THE BONAPARTE

GULF AREA TO A COMMON DATUM ^(See Plates I

The gravity readings in the Port Keats Area, (Minad, 1956)

were reduced through gravity station No.1. Its latitude was calculated

to be 14°20'46.8" with respect tc astrofixes at Fossil Summit and Kulshil.
A gravity value of 978388.98 milligals was assumed for station No.1.

With station No.1 as datum the following observed gravity

values were obtained for stations 8, 79, 128 and 11.
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STATION OBSERVED GRAVITY
Datum: 978388.98 milligals at Station No.1

8 978392.20 milligals

79 978381.64 mill igals (See Appendix B
128

11
978341.69

978393.51

milligals

milligals

Port Keats Survey,
in final report).

The Daly River Crossing to Port Keats Survey (B.m.R., 1957)
tied the gravity surveys in the Darwin - Katherine Area (Stott and

Langron, 1959) to the Port Keats Survey. The tie was between station

D.12 at the Police Station near the Daly River Crossing and station

8 and 11 nedr the eastern end of the Port Keats Survey. Station D.12 is

in turn tied to pendulum station No.32 at Darwin Airport which has an

observed gravity value of 979315.5(0) milligals (Dooley et al, 1950).

An observed gravity value of 978373.30 milligals was obtained

at station 8 and 978374.95 milligals for station 11 by the tie from

station D.12. The difference between the values obtained at stations 8

and 11 by using station No.1 Port Keats as datum and by using station

D.12 as datum per the Darwin Pendulum station during the 1957 B.M.R.
Survey is t8.;90 milligals at station 8 and 18.56 milligals at station 11,
a mis-tie of .34 milligals over a distance of only 1.6 miles. The

average drop in gravity value between the two sets of readings is 1.48

milligals. The mis-tie is too great to be ascribed to incorrect

instrument calibration factors.Approximate reoccupations of stations and

misreadings could be contributory factors. However, because the actual

causes for the mis-tie are unknown, whatever adjustments are made are

likely to be incorrect. Also,any adjustments made to stations 8 and 11

will have to be made to all stations of the Port Keats and the Daly River

Crossing to Port Keats Survey . It has been found (see later) that by

accepting the B.M.R. 1957 value at station 11 as correct, a closer tie

occurs with the Keep River Survey to the south. It is suggested therefore

that the B.M.R. values at station 11 and 8 be accepted as correct and that
the observed gravity values of the Port Keats Survey, west of station 11

be reduced by 18.56 milligals to the absolute value. In this way
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adjustments to the values of hundreds of stations can be avoided and the

only adjustment necessary will be to the Port Keats stations between

station 8 and 11. The adjustment could be made by applying a correction

varying linearly from 18.90 milligals at station 8 to 18.56 milligals at

station 11.

The Observed gravity values for station 8, 79, 128 and 11 with

respect to Darwin Pendulum Station are therefore:-

STATION
^

OBSERVED GRAVITY
Datum: 979315.5(0) milligals at Darwin

Pendulum station.

^8^ • 978373.30 milligals

79
^

978363.08 milligals

^128
^

978323.13 milligals

11
^

978374.95 milligals

In 1957, the Port Keats (Coastal) survey from the mouth of the

Daly River to Pelican Island (Burbury, 1957), tied in to the Port Keats

Survey at two points:

0 Between station S.58 of the Coastal survey and peg 128 at

the northern end of the Port Keats survey. The observed

gravity value of 978341.69 milligals at peg 128 (from the

Port Keats Survey) was used as datum.

ii) Between station B.51 of the Coastal survey and B.52, which

is peg 79 at the eastern end of the Port Keats Survey. An

observed gravity value of 97838050 milligals was obtained

at peg 79 with respect to 978341.69 milligals at peg 128

by this tie.

In order to bring the observed gravity values for all stations

of the Port Keats (Coastal) Survey to the absolute, they should be

adjusted to the values of stations 128 and 79 derived from the B.M.R.

1957 survey.

The differences in the observed gravity values at stations 79

and 128 obtained during the Port Keats Survey and the Port Keats (Coastal)

Survey are given below with respect to the Darwin Pendulum station as datum.

STATION Port Keats Survey
Observed Gravity
Datum: 979315.5(0) milligals
at Pendulum Station Darwin

Port Keats (Coastal)Survey
Observed Gravity
Datum: 978341.69 milligals
at station 128.

Differ-
ence

79^978363.08 milligals^978380.50 milligals^17.42

128^978323.13 milligals
^

978341.69 milligals
^18.56

A mis-tie of 1.14 milligals.



The Port Keats (Coaetal) Survey trave:r§q between stations 128 and 79 and 

the Port Keats Survey between these sta,~ions form a closed loop and 

normally any misclosure should be distributc~ around the loop. However, 

the coastal survey is likely to be the less accurate, as drift was 

controlled by returning to base stations only once during a day's survey. 

It would appear therefore that the best method of adjustment of the 

observed gravity values would be to accept the values of 978323.13 milli­

gals for station 128 and 978363.08 milligals for station 79 and to apply 

a correction varying linearly from -17.42 milligals at station 79 to 

-18.56 milligals at station 128 around the Coastal Survey. 

For stations along the coast to the north of station 128 a 

constant correction of -18.56 milligals should be made and a constant 

correction of ·17.42 milligals for stations along the coast to the south 

of station 79. 

The Port Keats (Coastal) Survey (Minad, 1957) obtained an 

observed gravity value of 978344.07 milligals for station S.27. To bring 

the observed gravity value at S.27 (which is to the north of and tied to 

station 128) to the absolute, a correction of -18.56 milligals must be 

applied. The absolute observed value of gravity at station S.27 is 

therefore 978325.51 milligals. Station S.27 provided the tie for the 

Moyle River Gravity Survey (~.unad, 1959). The gravity data for the Moyle 

River Survey was reduced using the value of 978344.07 milligals at station 

S.27. Therefore, to bring the observed gravity values of the Moyle River 

survey to the absolute, a correction of -18.56 milligals must be applied 

to all stations. 

The Port Keats (Coasta~ Survey, (Burbury, 1957) also tied to the 

Keep River Survey (Minad, 1955), the tie being between station K.10 of the 

Coastal Survey and station 214 of the Keep River Survey. An observe~ 

gravity value of 978395.95 milligals was obtained at station 214 by this 

tie. This value is 'ivi th respect to the observed gravity of 978344.07 

milligals at station S.27. By accepting the value 978363.08 milligals 

for station 79 (B.MeR. 1957 Survey) as datum, as suggested above, values 

of tho Keep River survey stations should be adjusted by -17.42 milligals. 

The value at station 214 therefore becomes 978378.53 milligals. 

During the Keep River Survey (Minad, 1955), however, an observed 

gravity value of 978401.27 milligals was obtained at station 214 with 

respect to an assumed observed gravity value of 978409.20 milligals at 

Peg 60 M.N. (Minad Datum). Peg 60 , .. as also tied to the 55 M.N. post 

which had an observed gravity value of 978419.25 milligals. 

Subsequent ties between the Pendulurn Station at vTyndham to 

stations G.1 and 55 M.N. post showed the correct absolute value for 

55 M.N. post to be 978397.37 milligals. The gravity values at 55 M.N. 

based on an assumed gravity value at 60 M.U. post are therefore 21.88 

milligals too high and thus the absolute gravity value of station 214 
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based on Wyndham Pendulum station should be 978379.39 milligals. A mis-tie

of .86 milligals is therefore shown between the ties from Darwin Pendulum

station and Wyndham Pendulum stations to station 214. Considering the

length of the tie traverse, this degree of correspondence is good and the

difference is probably due to slight inaccuracies in the calibration

constants used. Theoretically, the mis-tie of .86 milligals should be

distributed between the tie traverse from station 79 of the Port Keats

Coastal Survey and station 214 of the Keep River Survey and between the

tie traverse from Wyndham to station 214 via 55 M.N. post of the Border

Survey and to all gravity stations which are tied to these traverses.

However, as the tie at station 214 was only an approximate one and any

adjustment of the gravity values on the tie traverse would require the

readjustment of all gravity stations in the Bonaparte Gulf area, it is

perhaps best at this stage to compromise by taking the average of the two

observed gravity values obtained at station 214 and leave the remaining

stations unadjusted.

Three gravity surveys in the Bonaparte Gulf Region tied in tO

S.P.1 of the B.M.R's Seismic and Gravity traverse A, Ninbing. (Robertson,

57 and Thyer ot al, 59).

The first tie was by the B.M.R. in July 1956. The tie was

between Wyndham Pendulum station and S.P.1 via stations G.1 and G.8. The
,waA

observed gravity value at S.P.1 by this ti0/97d385.58 milligals with

respect to a value of 978389.41 milligals at G.8 (obtained by a tie to

G.1). Recalculations of the tie between S.P.1 and G.8, accepting the

value of 978389.41 milligals at G.8 as correct, gives an absolute

observed gravity value of 978385.47 milligals for S.P.1. An error of

.11 milligals.

In my record (in prep.) I have shown that the tie between

Wyndham Pendulum station and G.1 had been miscalculated and should be

.49 milligals higher. Therefore the absolute observed gravity value at

S.P.1 should be

The next survey to tie to S.P.1 was the Bonaparte Gulf Gravity

Survey (Western Australia), (Minad, 1959). The gravity data was reduced

using a figure of 978404.91 milligals (assumed) for Peg 58 situated at

old Ninbing Homestoad. Bouguer values calculated at S.P.1 based on the

above value were 11.82 milligals higher than that of the B.M.R. Therefore

a correction of -11.82 milligals was applied to all stations. The

observed gravity value for S.P.1 is given as 978399.16 milligals based on

a value of 978404.91 milligals at station 58. The observed gravity value

used as datum for this survey must therefore have been 978387.34 milligals

at S.P.1. It will be noticed that the value given by the B.M.R. for

S.P.1 is 978385.58 milligals. Thus, neither of the datums used is correct.

It was shown above that the absolute observed gravity value at S.P.1

should be 978385.96 milligals.

978385.96 milligals.
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The third survey to tie to S.P.1 was the Carlton Gravity

Survey, 1961. The survey started at Pendulum Station B.M.R. No.30

which has an observed value of 978415.9(0) milligals. A series of

gravity readings were established between the Pendulum Station and the

Public Works Department bench mark A.R.38 near Kimberley Research Station.

A.R.38 was then tied to S.P.1 of the B.M.R's Ninbing traverse and an

absolute observed gravity value of 978386.09 milligals was obtained at

S.P.1. This figure is within .13 of a milligals of the value obtained

by the B.M.R. tie in 1956 after errors in the original calculation of the

ties are corrected.

It is unfortunate that although three surveys in Western

Australia came to within a few miles of the Border, no gravity ties were

made to mile posts of the Border Survey.

Only the more important ties between the various surveys have

been discussed above. In the final report, detailed analyses of all ties

between the surveys will be given.

Plates 1 and 2 of this note will show which ties would be

useful between the various surveys in order to bring a higher degree of

accuracy to the Bouguer Anomaly map. The most important ties required

are between the surveys in the Port Keats area to the north-east and

the surveys in the Kimberley Research Station area to the south-west. At

present only the Port Keats (Coastal) Survey and the B.M.R. Underwater

Gravity survey link the two regions; these ties are not considered

reliable because the gravity interval obtained during the Coastal Survey

between stations B.37 and A.9, and the interval between corresponding

stations 90 and 106 of the B.M.R. Underwater Survey differed by 11.6

milligals.

During the Port Keats (Coastal) Survey, (Burbury, 1957) a tie

between station 79 of the Port Keats Survey (Minad, 1956) and station 214

of the Keep River Survey (Minad, 1955) obtained a value of gravity which

was within .86 milligals of the value obtained at station 214 by a tie

to Wyndham Pendulum station. It is more likely, therefore, that the

gravity interval measured by Minad between stations B.37 and A.9 is

correct, as it is difficult to suppose that an error of over 10 milligals

could have occurred between station 214 of the Keep River Survey and

station A.9 of the coastal survey a distance of approximately 21 miles.

It is essential, if any confidence is to be placed in the Port Keats

(Coastal) Survey and the B.M.R. Underwater Gravity Survey, to find out
_,to adopt is

where the error lies. The best method/to run a traverse from station 214

of the Keep River Survey via stations K.10 to K.14 of the coastal survey

and tie in to station 622 of the Keep River Survey. From station 622

the traverse should be extended via B.44 to A.9 of the Coastal Survey.

This traverse will enable a check to be made on the interval between

stations B.37 and A.9 of the Port Keats (Coastal) Survey. A further

check would also result by the tie to the Keep River Survey.



As the only two surveys which tie the surveys in the

north-east to those in the south-west are suspect, it is suggested that

ties between the two areas be made in any of the following ways.

1. Along the coast between the two areas as was done

during the Port Keats Coastal Survey. Due to the large range in
and

height between high and low tides along the coast/estuaries it is

difficult to locate existing coastal stations and exact reoccupations

are seldom possible. Also, due to the large tidal range it is difficult

to place permanent markers at stations. It is suggested therefore that

the stations established by the Division of National Mapping be

reoccupied whenever possible as these are of high accuracy, well

monumented and detailed access information is available for them.

2. A shipborne gravity survey to be run with the Sonar

Boomer Survey in the Bonaparte Gulf this year could help tie the surveys

in the two areas if a sufficient number of ties to existing coastal

stations can be made. However, as the coast is a treacherous one, with

many reefs and subject to violent summer storms, this may not be possible.

A solidly constructed wharf is maintained at the head of the Port Keats
River and landing barges up to 40 tons capacity could be accommodated at

this wharf.

If possible a tie should be made to the land at the Port Keats

wharf by hauling out the La Coste-Romberg meter and bell and taking a

reading on the wharf or preferably on land near the wharf. A tie could

later be made between the nearest coastal station and this station,

provided it is well monumonted and can be exactly reoccupied. If it is

not possible for the vessel to land at Port Keats wharf, luggers used by

the Port Keats Mission to transport supplies could be used to bring the

meter ashore, weather conditions permitting. If the hauling of the meter

and bell is too difficult readings could be taken at the sea bottom below

the wharf and the nearest point on the wharf directly above the

observation point marked. The gravity interval between the observation

point and an existing land station can be obtained later by taking

readings between the stations making due allowance for the depth of water

between the point of observation and the mark on the wharf. Australian

Aquitaine Pty Ltd will soon be drilling Kulshil No.1 and are at present

establishing loading and unloading facilities along a sandy beach on the

coast to the west of Port Keats and suitable boats and help may be

obtained from them if the luggers from Port Keats are not available.

The observed gravity interval between B.37 and A.9 of the

Port Keats (Coastal) Survey (Burbury, 1957) and the corresponding stations

90 and 106 of the B.M.R. Underwater Gravity Survey, 1958 should be

checked by taking readings with the La Coste-Romberg underwater gravity

meter as near as possible to stations B.37 and A.9 of the Coastal Survey.



Also if the water is shallow enough the gravity interval should be taken

between the station read by the La Coste-Romberg Meter and the coastal

station by a Worden gravity meter.

3. A gravity survey by helicopter would be ideal to tie the
surveys in the two areas together. The survey could be carried out in

large looped traverses, selecting existing gravity stations of several

surveys as turning points. The following traverses are recommended.

i) Station D.12 of tho B.M.R. Daly River Crossing - Port Keats

Survey, 1957 to station S.3 at the mouth of the Daly River.
Station S.3 should then be tied to Astronomical station,

Daly River (A), on the opposite bank. This would allow future

surveys to start off from a reliable point and with a known

absolute observed gravity value, as station D.12 is tied to

Darwin Pendulum station.

ii) From station S.3 to Astro. station J112(A) on the coast to

3.24, S.27 and B.30 at the mouth of the Moyle River. Station

S.27 should then be tied to station 1 of the Moyle River

Survey (ltinad, 1959) and to Astro. station JH3(A). This will

enable future surveys to start off from a reliable point and

with a known absolute observed gravity. A leap frog method

should be adopted for this traverse for drift control.

iii) From station B.30 of the coastal survey to a station on the

Moyle River to the south of station 65 of the Moyle River

5utvel.. Thfg stdtion should then be tied in to station 65.

iv) From station 65 of the Moyle River Survey to station K.21 of
the B.M.R. Daly River Crossing to Port Keats Survey, 1957 on
the Moyle River.

v) From station K.21 to station D.68 on the Daly River Crossing

to Port Keats Survey (B.M.R. 1957).

vi) From station D.58 to Astro. station JH2(A) and return.

vii) From station D.68 to station D.12 on the Daly River

crossing.

viii) From Astro. station JH3(A) on the coast north of Port Keats

to Astro. station JB7(A) near Port Keats station. Station

JB7(A) should then be tied to S.58 of the coastal survey,

and station 128 at the northern end of the Port Keats Survey

and station B.37, the point at which the Underwater Survey

tied to the coastal survey.

ix) From JB7(A) to Astro. station JH5(A) on the coast at Pearce

Point. 31-15(A) should then be tied to stations S.51, and

B.53 of the coastal survey.



x) From··station .. JH5{A) via station B.51 to station 79, 84, 

97 and 94 of the Port Keats ·Survey. 

xi) From station 94 to Astro. station on J1I6(A)in l{eyling 

Inlet at the mouth of the Fitzmaurice River. 

xii) J1I6(A) to station ESC on the coast at Swamp Point and 

back to station B.51 of the Coastal Survey. 

xiii) From station B.51 via Astro. station LA21(A) in the QQeens 

Channel to Astro. station J1I6(A) and return to Astro. 

station LA21 (A). 

xiv) From Astra. station LA21(A) via stations 356, 15A, 513 

of the Keep River Survey to stations 218, 214 (Keep River 

Survey) and K.10 (Coastal Survey). Station K.10 should 

then be tied to station 622 (Keep River Survey) Via. stations 

K.13 and K.14 (Coastal Survey). 

xv) Station 622 to 7st M.N. post of the Border (Minad station) 

via station A9 on the coast, the point at which the 

Underwater Survey tied to the coastal survey. 

xvi) Station A9 west to station A1 and station 268 and return 

to A1 via station 217 and 283 of the Bonaparte Gulf Gravity 

Survey (Minad 1959). 

The above traverses if carried out will result in severai 

closed loops arcund which 61dsur-e..-.errors can be distributed and will -- . 

provide-a-'sound tie bet'''een the surveys in "the ... two areas. The absolute 
~"'" 

gravi ty values at Astra. stations "rhich are well monumented will provide 

a basic netw'ork of r oliable stations to which future surveys can be tied. 

Other valuable ties which could be made oi ther by land or by 

helicoptor are -
''''~ .. 

1. From S.P. 109 on B.M.R. traverse A, Ninbing, to station G.1. 

This traverse could be profitably extended to station 73/119 of the 

Wyndham to Victoria River Downs Survey B.M.R., 1960. 

2. From N.B. 39 of the Carlton Gravity Survey (Oil Development 

N.L. 1961) to stations 73/112 and 73/109 on the Wynham - Victoria River 

Downs Survey. :', 73/109 back to N.B. 39 via B.M.R. stations P.4 and p.6. 

3. From station 73/99 on the vlyndham - Victoria River Downs 

Survey to station R.32 of the Central Burt Range Survey (Minad, 1957). 

4. Station 35 on the B.M.R. 1956 traverse, Spirit Hill to W0327 

on the Keep River Survey (Minad, 1955). 

5. Station 1'1.125 to stations 23 and 200 wi thin the Keep River 

Survey. 

6. Station 622 of the Keep River Survey via station K.10 of the 

Coastal Survey to stations 214 and 210 of the Keep River Survey. 



7. Ties from stations ET41, EJ27 1 EK22, EL16, EMIG and N.M.47
of the Carlton Gravity Survey (Oil Development N.L. 1961) to the nearest

mile posts of the Border Survey (Minad stations).

8. Ties from station NG4 of the Carlton Gravity Survey to 262 of

the Bonaparte Gulf Survey and G.12 of the B.M.R. Survey, July, 1956 .

9. Station 95 of the Bonaparte Gulf Survey to stations 39 and EC4

of the Bonaparte Gulf and Carlton Gravity Surveys.

10. A tie from EG40 of the Carlton Gravity Survey to station 247
of the Bonaparte Gulf Survey and thence to 78 and 78i M.N. posts of the

Border Survey (Minad Stations).
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