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ABSTRACT.

‘This Repert lists the values of gravity
read nn an underwater gravity traverse from Bramble Cay,
near the northern limits of the Great Barrier Reef, to

Cape Arnhem, Northern Territory,

The survey was condueted during May and June,
1958, as part of a traverse extending to Wyndham, West
Australia,

Ties were made with mainland stations at Port

Moresby, Thursday Island and Normanton.



I. INTRODUCTION.

The Bureau of Mineral Resources intended carrying
out a regional gravity survey, using an underwater gravity
meter, between Port Moresby and Wyndham., Unfavourable weather
conditions limited the amount of work that was done in the Gulf
of Papua, and the traverse was resumed at Bramble Cay,

This report covers the section of the traverse from
Bramble Cay, through Thursday Island and around the coast of
Gulf of Carpentaria, to Cape Arnhem,

Field work cemmenced at Port Moresby on 2%th. May,
1958 and the party reached Cape Arnhem on 30th., June, 1958,

IT. FIELD WORK.

Because stations were established at 20 mile intervals
on this traverse, it was not practicable to return for repeat
readings on any stations, Drift centrol was therefore obtained
by checking at stations where the gravity value was known. These
staEions were Port Moresby, Thursday Island, Normanton and later
at Darwin. )

Wherever possible the positions of the marine stations
were determined by horizontal sextant and/or compass bearings to
land marks. When out of sight of land, the positions were
calculated from the ships course and distance measured with a
patent log, supplemented by astronomical fixes made using a
sextant,

It was found necessary to stay reasonably close to the
coast of Gulf of Carpentaria because in the more open areas the
water was too rough for the gravity meter to be lowered with
safety, In fact many readings had to be taken in the lee of
1slands because of weather conditions.

As the tides varied only approximately 5 feet above
and below mean sea level it was considered that tidal effects
would be small compared with the accuracy of this survey, and so
no allowance has been made for the state of the tide; the
anomalies have been reduced to actual sea level at each station.
Within sufficient accuracy this can be considered as M.S.L.

A sea water_density of 1.03 gm/cm3 and an average rock
density of 2.67 gm/cm3 were used in calculating the Bouguer
Anomalies

ITI. RESULTS.

The results are presented in the accompanying tables;
they are also shown on the map, Plate I.

Between Bramble Cay and Thursday Island the Bouguer
anomalies are positive, with a maximum of +56 milligals at Sue
Island. .



The values remain positive from Thursday Island
to the latitude of Mitchell River Mission, (Station 26).
From station 26 to station 27 there is a decrease of 31
milligals in about 25 miles, and the values remain negative
for 80 miles.

West from the mouth of the Norman River the anomalies
become more positive and then deerease t0 a minimum of -8
milligals about 30 miles west of the Northern Territory -
Queensland border, '

The anomaly increases rather rapidly from here tu a
maximum of ++9 milligals in the Sir Edward Pellew Group then
decreases to about +30 milligals and remains approximately at
this level, with smaller lucal varlations, to Cape Arnhem.



AREA :

TRAVERSE :

GRAVITY METER:

SENSITIVITY: -

ELEVATION DATUM:

Torres Strait and Gulf of'Carpentaria.
Bramble Cay-Cape Arnhem
Nocrth American Marines.
0.12665 milligal/div,

Mean Sea Level

TABLE TI.

2o
P

~
. PRINCIPAL -FACTS FOR GRAVITY STATIONS.

»

- June 1958.

ASSUMED ROCK DENSITY:

GRAVITY DATUM:

2067

Darwin Pendulum Statione

Station: Latitude. Longitude. Depth Observed Normal Free Alr Frec Air Bouguer Bouguer
(feot). Gravity. Gravitye Corrections Anomaly. Corrcctions Anomaly
d. 9008,.8° 143052,1! 779 978,213,15 978,179,.18 =5.28 - +28,69 +1063 +3003
2 29,81 33,2! 1483 218,44 189,19 -10,05 +19.20 +3,10 +2263
3 56,5! 175! 9245 235069 192,53 =6.27 +36,89 +1,94 +3868
4 10P02,.5! 03,81 83.6 262,04 205,58 ~5.67 +50679 +1a75 +5265
5 08,51 142049,5? 675 263643 208,68 ~4 457 +50,18 +1,41 +351 6
6 18421 48.81 518 269620 210.61 -3.51 +55,08 +1,08 +56 62
i 27451 2644° 45,1 254,05 218,70 ~3006 +32029 + 0694 +3302
8 35,21 13,1!? 19.4 242,86 222.84 ~1le31 +18,71 + 0041 +1901
9 42.11 20,91 4245 257 497 226,60 ~2.88 +28¢49 + 0489 +2964
10 : BBa31 05,31 52,0 252,58 . 233,88 ~3052 +15,18 +1,09 +1663
3.1 11°15,2! 01,7! 45,9 265,27 245,14 =3,11 +17.02 + 0,96 +18s0
12 56,0! 00,0! 41,7 266,26 257424 -2.83 + 6,19 + 0,87 + 701
13 47,01 141°590" 3066 276022 263,78 =24 07 + 10,37 + 0,64 +11.0
14 " B53.0! 53,0! 3603 284,86 267639 ~2046 + 15,01 + 0576 + 15,8
15 12912,5! 44,91 4647 294,05 279432 ~3416 + 11,57 + 0,98 + 1265
16 3240 37481 4260 303482 291,87 =285 + 94,10 + 0,88 + 1060
7 42,0! 56.0" 3340 305,17 297,93 ~2.24 + 54,00 + 0469 +5a'7
18 55,01 43,0! 20.2 320670 306 436 «1,37 + 12,97 + 0442 + 1344
19 58,0! 4044" 18,2 326461 308432 ~1423 + 17,06 + 0,38 + 174
20 13°19,0! 41,41 2060 34839 322425 «1l.36 + 24,78 + 0e42 + 2542
21 ; 40,0! 34,11 20.4 357498 336 4053 =1,38 + 20,07 + 0043 + 20605
22 14902,5! 35,81 16,7 375481 552421 ~1lald + 2247 + 035 + 22,8
23 24,51 26.8 5884 05 367,92 =1,82 + 18431 + 0056 + 1849

33,91



TABLE I (Contds).

Station. Latitude, Longitude. Depth Observed Normal Free Air Free Alr Bouguer Bouguaa:
s (feet). Grgvity, Gravityo Correction. Anomaly. Correction. Anomulys,
24 14046,57 141034,27 2867 978,403.,99 978,384,00 =1.94 +18.05 +0 ,60 +18,6
25 15905, 0! 41,0! 16,1 418653 397,80 ~1.09 +19.64 +0e34 +20,0
26 29,31 32,01 2749 434404 416 432 =1,89 +15,83 +0e58 +1644
27 49,0! 27,91 2861 418,453 431,6" =1,90 -15.04 + 0659 -14.5
28 16024,5¢7 18.6! 14,8 457 15 4606 04 -1,00 ‘=389 +0e31 "=306
29 40a451 09,6! 2642 463,33 473.14 ~1,78 ~11.59 +0e¢55 -11.0
30 56,51 140958,81 1143 483,04 486 041 =077 - 4,14 +0e24 P
31 A7NR A48 47,01 31le9 516,54 504,03 =2.16 110435 + 0667 +11,0
32 28,01 505! 3349 51929 513409 =230 +3490 + 0o71 +4e6
33 379! 141°00.5! J1s@ . 522,89 521463 «0,75 + 0051 + 0623 4+ 067
34 39,81 05421 2142 520658 523427 «lo44 -4.,14 + 004 =367
35 29,0! 140022,21¢ 35¢6 520,19 513495 =204l + 3083 + 0675 + 4.6
36 2821 . ' 0049!? 3748 522413 513626 -2056 +6.31 +0s79 +7s1
37 27 8¢ 139044,6¢ 24.4 535610 512,91 «1.,65 - +20e54 + 0051 +21.0
38 13041 3231 3440 528460 500064 2630 + 25,66 + 0e71 + 2604
39 16C€59.4! 20411 3562 514467 488683 =239 + 23045 + 0e'74 + 2402
40 40,0°% 134! 3060 485,73 472672 =203 - +1098. + 0a63 +11e6
4] 35,01 -138957,.21 52:0 493458 468061 “3002 + 21,45 + 1,09 + 2265
42 28.51 375! 6le4 493029 463430 ldel6 !+ 85,65 + 129 + 271
43 22427 138,0! 6845 472490 458417 —4a64 + 10,09 + 1643 +1165
44 15,61 137058,97 391 449,00 452084 =265 ~6 449 + 0082 ~5e"7
45 07,51 40061 3444 439051 446 ¢34 “2033 ~0,16 + 0.72 =844
46 15C584 07 22,01 2942 445,32 438677 ~1,98 + 4057 + 0061 + 5e2
47 46651 04,91 17.2 454037 429470 =1lel7 + 2305 + 0036 + 2309
48 34,51 07«21 4249 463426 420635 “2691 + 40,0 + 0690 + 4069
49 30,71 00,1! 16,5 467 o 07 41740 -1,12 + 48055 + 0035 + 4869
50 12,51 136°51,1? 78.4 43767 403447 «5,31 + 28,89 + le64 + 30,5
51 149556,.61 39461 939 417040 390,68 =6 ¢ 56 + 20636 + 1,97 + 22,3
52 08,0 30.1" 1142 39168¢ 356,410 =0e76 + 34473 + 0023 + 35,0
53 13%53.51 30.,5! 12,3 375639 345,89 ~0.83 + 28,67 + 0,26 + 28,9
54 25.7! 18.0! 2845 360622 326 677 ~1,93 + 31,52 + 0660 + 3241
55 15,0! 33+6 ! 116.0 344,65 319,57 ~7.86 + 1722 + 2443 + 19,6
56 12052.37 46,1! 3344 540,56 304,60 ~2426 + 33,70 + 0670 + 3444
57 41,.8! 43,31 4242 332,85 29'7.81 ~2.86 + 32,18 + 00,88 + 330l
58 18,.0°¢ 5544! 305 303057 282,73 =20 07 + 18477 + 0064 + 1964
59 10,31 47,31 2852 04,81 277+ 96 =1,91 + 24.94 + 0059 + 2565
60 11°52,0! 32,9 79.1 295.41 266479 5436 + 23426 + 166 + 2449
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RELATIVE BOUGUER ANOMALIES ARE BASED ON THE OBSLRVED N ’ £, SHE Q =
GRAVITY VALUE UOF 978,3/5-5 MILLIGALS AT BMR. No 32 GRAV. .
PENOULUM STATIGN, DARWIN, N.T. : . -
FOR THE CALCULATION OF BOUGUER ANOMALIES 103 su/m;’ HAS I PRAATITY ETATION B O U G U E R A N 0 M A L.l E S
BELN TAKEN AS THE SEA WATER DENSITY AND 2 €7 6m/tm* 45 THE
AVERAGE ROCK OENSITY. ) 18-/ ;’:UGA‘:Z’;”:"LV:”‘”
UNDERWATER GRAVITY METER WAS USED FOR THIS SURVEY, .
ELEVATION DATUM - M 3.t SCALE IN MILES
43 q 4P 80 I'Zp lgﬂ
k: = b { * J
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