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SUMMARY 

This report presents a regional forfnulation for the gravity 
field across NW Tasmania which may be used to generate 
residuals. The formulation is based on consideration of many 
geological factors and was not derived from any filtering or 
averaging process. 

The formulation is presently considered reliable only for NW 
Tasmania but the model. whic~l generates it carl be used across the 
island. It is expected that application of the model, or the 
accretion of new data, and especially more extensive evaluation 
of the available data in eastern and southern Tasmania will lead 
to substantial revisions. 

The reference MANTLE88 should thus be considered analogous to , 
the IGRF function which is used to generate regional magnetic 
fields and which is updated every few years. In the gravity case 
such an update is intended after any major regional analysis. 

INTRODUCTION 

Many early gravity interpretations derived from the TASGRAV data 
b a se were based on residual anomalies deri v ed from a regional­
residual separation. Profile smoothing, filter or grid average 
methods have been used. All mathematical methods generate 
numbers for the r"esidual field which average zero but the truth 
of the valuation cannot be assessed where there are variations 
in field character or survey coverage. Such methods by their 
nature preclude evaluation (Jf crustal structtJre or structures 
which generate complex or long wavelength characteristics. No 
major errors are introduced in the treatment of high contrast, 
shallow sources or structures such as Tertiary basins although 
under s tanding o f the d e eper s ecti o n ma y be obscured. 

In Wester-n Ta smania. r- ecent work for the Mt Read Volcanics 
Project has s hown th a t thick trough sections i ntruded by large 
plutons occur. These features c:annot be reliably assessed by 
simple region a l s eparations due to the interaction of anomaly 
wavelengths. Extended arlalysis of the gravity field in Wand NW 
Tasmania has, tlowever~ a llowe d separation of several of the 
components generating the gravit y field. The most critical of 
these relates to the Marltle. 

The methodology was descr-ibed by Leaman (1988a) and the basic 
control sections are included in Leaman (1988a, b). An extract 
of the basic mantle con c ept was given by Leaman (1988c). This 
basic extraction utilised simple, appr-oximate methods and some 
refinement was recommended. 
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Subsequent 3D refinement has been undertaken of the primary 
components of the analysis; namely the mantle, the effect of 
water~ and the granites. The review has not sought to provide 
additional detail on the forfn of the granites, a lthough some has 
been obtai ned ~ but t. o c:onf i r-rrr the m,::\ntl e component. Some 
revision h as been made of the moejel presented by Leaman (1988c). 

The rev ised model ~las beer) used to calculate the effect of the 
mantle on the observed gravity field. When coupled with the 
effect of the s llrrounding water tile resultant provides a 
regional field which can be u s ed to generate residuals. 

NOTES ON MANTLE88 AND ITS USE 

The model used to generate the basic field values is presented 
in Figure 1 a nd Table 1. Results of the attraction of the model 
a re provided in Table 3. Li stings of the model or output are 
also available in computer readable form. This first attempt at 
provision of a regional model function has been termed MANTLE88 . 
The coordinates listed in the table are a shortened version 
(northing) of the AMG. It will be noted that rel at i vely few 
positions have been u sed to define the ~;tructu~e for any given 
depth. This reflects present knowledge and the fact that detail 
is not justified anywhere~ Considerable revision is to be 
anticipated in the eastern half of the island. 

There are a lso severe limitations offshore. Most of the offshore 
gravity data has not been ful l y corrected or assessed for 
reliability and the definition may be suspect. Table 3 e>:c ludes .-- . .. · .... __ .... estimates mor e than a few kilometres from the coast • 
.. -- .. 

", .,..Ell thoug h " . .the model used is pri mar y and reI ati vel y crude it is 
''''-, b-el,feved to h,~~V(0 a preci~.;ion of lE-?sS than +/- 2 50 m in NW ""'. . ." , ~.".,- ' - -

"ra.smania. : F'recision is defined with present analysi!;. and -....,... - ..... -- . 
under5.:t~. ancli ng --wi.thin 2 mGal acr·OSiS NW Tasmania but the pl--ecise 
location·, or scale, . of '· €~ny deviation!:; is not kn own. The limits 
o·f perceived r·eliabil ·i ,ty 'c·;w·e in~dic .a~.ed in Figure 1~ 

The model (Table 1) is an inverse mould calculated using a 
contrast of -0.6 t/cu m. This f ,orn) was chosen to simplify long 
term accretion of the model, especially offshore. Since all 
values are refer~ed to the Bouguer density assumption of 2.67 
t/cu m a density of 3.27 t/cu m is implied for the mantle. This 
function appears to satisfy the long wavelength aspects of the 
gravity field in Tasmania . 

In order to provide values of absolute value, and which may be 
employed directly for residual separat ion, a scalar has been 
applied . The magnitude of this scalar was derived by refinement 
of arbitrary assumptions. An initial shift of 420 mGal was 
applied to the I~esults of t~)e model, in order to obtain positive 
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values~ and these values coupled with the effect of major 
crusta l masses were cont rasted with the observed fie ld . The 
pr e ci se form of upper cr ustal features is not cr itica l to this 
assessment. When this was don e a shift differential between the 
observed field and the resultant meld el field was found to be 30 
to 32 mGal . The difference reflects the current precision of the 
model b ut the higher value is preferred. This assessment yields 
a total differential of 388 mGal . This value has been added to 
the model val ues as cal c ulated to yield the values presented in 
Table 3. The comp e nsated values can be compared directly with 
the observed fie ld . 

Application of these value s should , however, al s o consider the 
effect the surrounding o cea ns. Bathymetry is reasonably well 
defined and the calculation has been undertaken on the same 
basis as the mantle model. The high contrast of the water (-1 .64 
t/cu nl) does introduce problems n ear the coast. The mo del for 
the water vo lume (WATER - Table 2) offers the minimum de t ail for 
both distribution of water and definition of the model in order 
to ensure a stable i ntegration . 
The water function (Table 4) is smooth across mainland Tasmani a 
but s lightl y stepped near t he coast, a cross smaller is lands or 
offshore . Stepp ing reflects inadequate or inaccurate definition 
of the water d ept h and is critical for depths less than 200 m. 
The d efin i tion f or water depths less than 50 m is very crude 
beyond NW Tasmani a and futur e versions of the regional field may 
also be stJper detailed for t~le water cont ent. 
Table 4 provides a listing of the effect of water across NW 
Tasmania. 

The present wat er function is consistent with the s uppli ed 
mantle function; both will n eed revisions and detail beyond the 
limit s 'of h igh r eliabil ity s hown in F igure 1. 

Tab les ~ a nd 4 pr"9Sent re s ults on a 
Tasmania. Th is grid IS sufficient to 
generated by mantle or wa t er SOIJrces. 

5 km 
define 

grid across NW 
most gradients 

In order to generate a r esidual Bouguer anomaly map the va lues 
from eac h tab le should be s ummed, the sum used to generate a 
region a l tr e nd and thi s tr end subtract e d from the observed 
values. It will be found tha~ this yields a bias o f positi v e 
va lues and not a mean of zero. Th is refle c t s the relationships 
between l arge crlAstal masses close to the Bouguer density 
assumption and s u bstanti a l upper crusta l masses of the order of 
0.1 t/cu m denser. Negat i ve features may be r elated to post 
Cretaceous sedimentation o r granites although some near zer o 
va lues may involve th ese material s. Refer to the 2D guide 
sections of Leaman (1988b). 

MANTLE88 
shallow 

offers a more re li able way o f i nter pr et ing s ources of 
or moderate depth without need to consider the entire 
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crtJst, survey coverage or the filter procedure used. It is 
suggested at this stage that it be used for detailed analysis of 
the larger basins or troughs and the granites pending necessary 
refinement within the 2 mGal precision. More detailed residual 
studies will need to cIJnsider these distorting features and the 
basic forms described b y Leaman (1988b). 

Caution i s advised where e ither water or mantle function is used 
beyond the inferred limit of checked reliability and precision 
as marked in Figure 1. Considerab l e basic analysis i s stil·} " j 

reqllired for much of Tasmania and it is intended to revise the 
r egional model as this work is comp l eted. 

Leaman~ 
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TABU=: 1. 

MANTLE88 

~10DEL. OF l'1A~nLE 

Revised from Leaman (1988c) after 3D check modelling. 

Coordinates are shortened from AMG . 

Each data block lists the block number, contrast and depth below 
sea level in metres (e . g .. , 1., -.60 , EIOOO). 



LEAMAN GEOPHYSICS 

MANTLE (2) 032 C 0 9 
BODY CONTRAST DEPTH 

-B,60 8000-
820800 810800 770006 500000 740000 408000 728000 285000 670000 18000B 
600606 %-300000 400000 %-305000 305033 100000 200600 300000 %-250300 7ee 

i~-26t1(100 :::00030 
2 -[1,60 1200[1 

780000 81060e 735000 500B00 700000 306000 620000 108000 500000 %-180000 

350800 5B000 330030 150000 255000 280000 215 00B 385000 %-200000 700000 

>;-21£1000 8fn31300 

275000 320000 215000 408000 
740800 810600 705000 560000 
490000 %-100000 400000 60000 

4 -0.6£1 18000 

58000 560000 30000 600000 
700000 500000 685000 320000 

320(100 220~~1tJ0 

350(10 8;j(H300 
6(1(10(i0 J. t1E1(UjO 

720000 805000 690000 600000 680000 400000 675000 320308 585000 100000 
490000 -60000 403300 180000 340000 228000 285000 350000 205080 440000 

88G00 560380 65000 688000 60000 800000 
5 -0.60 20000 

700000 805000 680000 600000 665000 400000 666003 340000 615000 200000 
510000 100B 470000 0 400000 130000 340000 230006 290000 350000 
235000 440000 130000 560000 125008 600000 120300 800000 

6 -0.60 21080 
670000 805000 655000 400000 659000 330000 550000 100000 495000 50000 
430.300 
1 :35000 

10Ciftt10 
60(113130 

-(i. 6(1 

635000 :30~IO(H3 
49(n31)f1 801300 
2(H3(1(n) 560000 

8 -0.60 
3008130 590000 
6100013 510(100 
4400H€1 13G00~3 
25i3360 550000 

9 -fL 60 
466(1130 4 7tW~30 
61200g :34(1000 
42(113(1(1 160008 
305fi0~3 4950013 
1£1 -O.6fi 
:370008 480000 
580000 450000 
~;4B(100 200(itH~1 

::::60[1(Hj 27000(j 
11 -£i . 60 
39(1000 447000 
54(1000 290('130 
43000 (1 180(100 
:360(1)0 465000 
12 -0.66 
4BHOOO 4(H}OBO 
5300130 32(10(10 
4 HW0t1 280Bf:l0 

~:580tjO 2:3tH300 
1 :360e6 80tH30B 
220130 
6340g0 40(HJOO 
442000 10~10eo 
165(tO~~1 60f)(iOO 

42013(-;;3 4f:(iiJOO 
625000 360008 
36f1000 ?40000 

23580 
510000 480000 
57000f.l 250000 
36500~3 240tH30 
:3100tH3 540(1)[i 
24(h30 
44000(") 445000 
6(1000H 400~300 

530000 17000~3 

:33(11)00 380(H30 
25000 
45000[\ 425t1i3l1 
51500(i 255000 
:39HBOO 23000£1 

26000 
42e(1(H~i 4050t:10 
490EH3t1 2650~3(i 
:::90000 :35000(i 

13 -0.60 26500 

400000 

6:3600(1 '::~4t!00(1 

355003 2~;CH3 00 
i '70000 800(;00 

4650t~[i 477000 

~S500g0 i 5 f:i[HJl1 
~;2000(! ~:8lH3ti0 

3::;00@0 5f10GOO 

480000 14~3(iO(1 

32:{i@(1 4 i~O t}lH3 

5BOH0li 4260H0 
5H~100(1 2i00G0 
~:"?EH:H30 300000 

45(;0130 4ljOG[W 
46000ti 220~)DO 

:3 88CiOO :380l}00 

260006 

:~:2(iOOB 3~:5g0f~1 

~:Oi}BOe 68000f) 

51 i3000 490000 
56e Ot:jO 1501300 
:~;0CH3e0 420000 

49000(1 1:30000 
:31:2000 41e00(1 
4250130 4650[10 

49(H3t3f1 450060 
57000(1 ~:05000 
440>3[;£i 142[100 
~::30ln30 450(W0 

5450'3(1 415000 
49(10313 17G0(1~) 

~:50tH)tl :39(i(HW 

520B00 :380ft00 
440000 242000 
:39C~OOt~ 39~M:100 

150000 560000 

54000H 1 t10000 
272000 450003 
4t3080G 57:;0130 

5:3£1008 54eOtH3 
5130Gt:H~i 115000 
2'7SQn30 :!f3130fJ6 

618000 400000 
430000 14(t(100 
31500G 440300 

555800 462013H 
550(;00 250000 
40"H300 19[100[1 
345000 49080(1 

57GH03 390(1£1t1 
4700130 165000 
349000 420000 

5:35000 355800 
420[1[\[1 2600(10 

410B00 390000 42500e 3920G0 468000 38000B 500000 340000 485030 280000 
435000 260000 440000 298000 4500130 340000 430000 343080 410000 363000 
40300(1 3BB000 
14 -0F60 2 000 
422000 366500 4 5000 375000 450000 370000 446000 356000 436000 355000 
15 -0.60 2 100 
4:35,3(10 365(iOO 
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TABL.E 2 

• 
Model used to calcul ate the effect of water-. Based on bathymetl"y 
pr-ove d by National Ma p p ing. 

F or-ma t as for- Table 1 . 

Not.e that. consider-'able fine detailing is desir-able for- par-ts o,f 
this model. These do Go t affect it s u se for- onshor-e ~egional 
estimates but ma y be c~itical at the coast or offhsore where the 
water depth is less th a n 200 m. 

" 
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LEAMAN GEOPHYSICS 

032C11 

BODY CONTRAST DEPTH 

1. 64 
375000 476 000 379000 47D3 0G 393 000 466000 40 0380 46008 0 41 4000 45400 0 
430000 445000 450000 44 3000 451000 446000 462 000 444600 475000 455300 
483000 450003 48150B 455000 508000 462000 515000 460000 523000 468000 
529000 467000 534000 468000 545000 464000 550000 478000 556000 481000 
570B00 474000 580300 482000 579500 490000 581000 490500 608600 586000 
585000 525003 565003 585030 582000 60 3000 612000 576000 624000 52200B 
600000 506000 581000 490500 680 000 48 8800 61 3008 460000 687 000 445300 
613000 43000B 606000 41 0000 610000 395080 608500 376008 611800 335000 
611500 324000 611000 310000 682000 313000 603000 336000 595000 340000 
583000 320060 582000 293000 575000 283000 578080 275000 583800 276000 

. 588000 287000 595080 277300 590000 270000 583300 268000 583000 276000 
578080 275000 
58300H 2130~3H 

529000 23:3i300 
50500(1 2001300 
420fH30 1geOOj.~} 

35B(a)0 2:33000 
3400130 363080 
31000~3 422fH30 
306000 4 ?2~300 
306000 516(100 
310000 504[;00 
354000 4B3000 

2000 826000 

2 1. 64 
37500B 47600t1 
4:30000 445G0H 
4:33f:H30 45H00(l 
5290 ~30 4670i30 
570600 474000 
5:::s(n30 525008 
600009 506000 
6131300 430000 
611500 32400fi 
5B3000 320000 
5~:~ta30~) 28?000 
5780ln) 2?5000 
583i30e 21::::00~] 
5290(B3 2:3:)300 
505(H:H3 2~300H~3 
420(10~3 190})OO 
:358000 2:::0000 
:340000 :36:3(10~:1 

:318000 422000 
J06H00 4720HO 
:3360~30 5160fu3 
:::: 1000(1 504000 
354e00 4B:30H0 

21](10 :3261]130 

5710t30 2550~]O 

565000 213200 
535HOO 21 0000 
494000 i 6901:10 
4H6000 204fHJO 
349~300 :32 70 00 
330000 :38fH300 
:3tt70t1g 4:3 0~300 

:304500 490000 
:31 :2500 5~:6000 
3080gB 49:3~300 
:;:55003 490000 

581 300 250000 581 200 240 000 576000 236000 
551000 2310 00 555008 246000 545000 240000 
53 1800 196008 525000 182008 511000 185000 
476000 169500 466000 180000 4220ge 176000 
386000 24 1080 378000 239000 366000 27 7000 
355000 326000 357800 336000 350000 356000 
327000 379000 325930 3960GB 312000 413000 
304000 453008 299000 457000 299500 466000 
304000 496000 308800 498000 310000 504000 
316000 520088 320000 527000 327000 525000 
317000 49000 0 325600 586808 345000 482000 
356600 482500 370800 474000 375000 476000 

1003 ~~-350(iH0 990800 %-352000 999000 825000 2000 82600 

379000 470000 393000 466000 
450000 443000 461 800 446003 
481503 455090 500000 462000 
534000 460000 545000 464000 
580800 482000 579500 490000 
565000 585003 582000 603000 
581000 490500 60DeGa 480800 
666030 410003 61 0008 395000 
611000 310 0B0 602 003 31:3000 
58200 0 293000 575000 283000 
595000 277 00e 590000 270000 
571000 2550 00 581 030 250300 
565000 213200 551000 23 1000 
535030 210000 531080 196000 
494H;j~3 169fn)O 476 01;)!) 169500 
40600 0 204000 386 080 24 1000 
:349000 32 700~3 
33t:10l1}:l :38fi.30f3 
307000 4301316(1 
:304500 49000(1 

35~}HD0 :326000 
:32700,3 379000 
304000 4:::;::'W0H 

4000()f) 461)000 
4620H0 44 400 0 
515000 460000 
550000 47800 0 
5:31000 493500 
6i 20~)g 5760[Hj 
6 1 :300a 46£H)00 
608500 376000 
6~13000 }36000 
57 ::~O~38 275000 
583:300 268000 
581230 240080 
555000 2460 (1 0 
525000 182003 
466000 1813000 
:3(, SO ~;}~~1 2:39000 
:357000 :3:36000 
:32508~3 396~JfH3 

299000 457(100 
308000 49800 0 

14830 45400~3 
75800 455000 
23000 46BfH30 
560HO 4:31000 
00000 506000 
24000 522008 
<371306 4450013 
i 10~30 3:35800 
95003 :34HO EH3 
r:.:~aJ00 276~:H:!0 

t::3000 27'600~3 

76800 236HOO 
45fu38 240(1130 
1100~3 185000 
2213~h3 176>300 
66~300 277~:H30 

501300 :~:56030 

12f)0n 41 :3000 
99500 466000 
10000 Sg40GO 

312530 526000 316000 52B000 320000 527000 27000 525000 
308000 498000 317000 490000 325030 506000 45000 482000 
355000 490000 3560G0 482500 370000 47400B 75000 476000 

1000 %-350000 990000 %-352800 999800 82506 2008 82600 
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3750~30 476000 
4:38000 445000' 
483000 450000 
5290H0 467G0B 
570fn30 474000 
585000 525~330 
600600 506002 
6 i :30~30 4:3fW0H 
611500 :324()a~3 
58300£1 :320000 
588(H30 287000 
5780130 275000 
58:3800 213000 
529000 2330H0 
5(15tll)0 2~J00f16 

42f)0130 1900130 
:358€1(HJ 2:30H00 
34(113130 35313136 
:310006 422000 
3061300 472f1tHj 
:306000 516000 
3108136 534000 
3540613 4:3:::0i30 

20130 8250£10 

4 1. 64 

7 
37900t5 47~;)O~30 
450000 4,f3000 
481500 4550}JO 
5348~30 460013H 
580f1iJtl 4820~:H3 

565000 585000 
581000 4913500 
61360(11) 4100.30 
6111380 3180013 
5820013 29:31300 
595000 27?~)OO 
571 OO~3 255000 
565eO~3 21 :3,~Oe 
535000 ~? 113000 
494(1015 i 690130 
40£000 204000 
:349000 :327000 
330000 :3:3000l1 
:307000 4:3th300 
:3045B8 4990th3 
:3L~500 526000 
:308000 4980g0 
3550011 4900~30 

1000 ~:-:350j.)tiO 

i.5 

393000 466800 400000 460000 
461060 446000 462000 444000 
500080 462080 515080 460000 
545008 464000 550000 478008 
579500 498000 581000 490500 
582000 603000 612000 576000 
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414300 454000 
47.5GtHJ 4550tH3 
52:3800 468000 
55600ti 48 i 0013 
606000 506000 
6~~4~300 522000 

660000 480000 61 3000 460000 607000 4450013 
616000 395000 608500 376000 611000 335000 
602000 313083 603000 336008 595000 340988 
575000 283000 578000 275000 583000 276008 
590008 270000 583300 26800B 583300 276000 
581009 250000 581280 240000 576000 236000 
551000 231080 555000 246000 545000 240000 
531000 196800 525000 182000 511000 185000 
476003 169500 466000 1880S0 42200B 176000 
386000 2410BO 378000 239000 366000 277000 
355000 326000 357000 3:36008 350000 356000 
327000 379008 325000 396800 312030 413000 
304000 453000 299000 457000 299500 466000 
304000 496300 308000 498000 310800 504000 
316000 520003 320000 527000 327000 525000 
317000 490000 325000 506000 345000 482000 
356000 482500 370000 474000 375000 476000 

990000 %-352000 999008 825000 2000 82608 

375000 476000 379000 473000 393600 466003 400080 460080 
430000 445030 4500B0 443000 461800 446000 462000 44400B 
483000 450a00 481500 455000 500000 4620GO 515000 460300 
529000 467000 534000 460000 545000 464000 550000 478000 
570000 474000 580080 482006 579500 49000B 581030 490500 

414H00 454000 
475fH30 455000 
5230130 468000 
5560t30 48iOflB 
6001300 5060 f:HJ 

585000 525008 565080 585000 582000 603009 612000 576000 624000 522000 
600000 506300 581000 490508 600000 483083 613 000 468000 607008 445000 
6 i :3i30H 4:30008 
611500 :;:24H00 
5e~:000 3200DfJ 
5a800~) 2:::7008 

.578000 27500t) 
5:33t100 21:3000 
5291300 23:3000 
51.35800 2£100130 
4200()O 1.90000 
:35800e 280000 
3401)8H :36:300i3 
3101JfiO 4220GB 
:306000 472000 
306000 51600H 
3101300 504.:::'OH 
3540(H] 48:380(1 

6e60H0 41000fJ 
6i li3(H] 3ieeOO 
582H00 29:3000 
595000 27700~} 
5? 1 ono 25~5000 

5650(;0 21. :32eO 
5350~30 210H0fJ 
494000 169000 
41360(nj 2t:14000 

3:30000 :380000 
30?~j0fi 4:3000fi 
3045~) O 490000 
312500 5260fn3 
3.380g0 4980~:H3 

355000 490000 

610000 

575000 
590000 
5::: 1 .300 
551 J.3H~3 
5:3i00H 
476000 

2~;:~;000 

;~?~3000 

355000 326~H30 

32;.'090 :379f300 
:'::04000 453000 
304000 4360~30 
:316000 520000 
31 ?f300 490000 
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TABLE 3 

ATTRACTION OF MANTLE MO DEL MANTLE88 

Values for positions o ffshore should be used with caution. 

Subject to rev ision . 

032C14 



032015 

X COOH' 't COORD GRAV ITY AHOilALY IN NGAL t>1&ntle.. 

300000 320000 121.5[1 300[1,W 3:3(H300 110.44 3001300 340000 99.73 
305000 3200130 Hi8.70 305000 :3300130 98.24 305013., 3400013 BB.46 
318000 3200(10 96 .:38 310130(1 3313000 86.6:3 310000 340000 77.7B 
3151300 32130013 84.80 3151300 3300013 75.92 315(100 340000 67.98 
320<100 320000 73. 8~, 320(100 33(1000 66.02 32(1130(1 340000 58.80 
325000 320000 63.96 3250H0 3300(1(1 56.76 325000 340060 50.14 
330000 32(1000 54.54 3~:0BBti 33 13£1130 48 .05 330(1(,10 34(1000 42.35 
335000 32000f) 46.14 335000 3300\30 40.24 3:35008 340000 35.02 
34(1(H30 32000(1 38. II 3400(lt; 33(11300 32.92 340(1(1(1 340000 2B.17 
3450(U;1 320000 30.87 34500'" J30000 26. 16 34500(1 3400013 21. 96 
3501300 320000 24.17 35€1000 331j130(1 19.94 350(1130 3413(100 16. 18 
3551300 3200013 18.03 3550B£1 3313000 14.24 3550,,)0 3400013 10.88 
36(13(10 320000 12 .42 3600(10 330000 8.95 360000 3413000 6.01 
365000 3200130 7.22 36580£1 330000 4 .-,? 365000 340000 1.52 ,,:~ 

' 3701300 3200013 2.53 370(100 :330000 -0.18 370000 34013013 -2.61 
375000 321300(; -I. 69 3750(1(1 331313(10 -4.23 375000 3400130 -6.46 
380000 32(1000 -5.64 38013BH 3300(113 -8.00 3800[113 34(10130 -10.18 
3850013 320000 -9.32 :3B51300 330000 -11. 62 385(1(10 340000 -13.49 
391313(10 320000 -12 .88 390(1(113 3300013 -14 .95 3900€10 340000 -16.78 
3951300 3200BB -16.14 39500(1 330000 -18.17 39500(; 34000(1 -19.90 
400000 320000 -19.27 40006(1 33131300 -21. i 8 4130000 3400013 -22.78 
4135000 3213000 -22.15 4050(113 3360(10 -23.90 405000 340000 -25.35 
41013013 320000 -24.75 410000 330000 -26.30 410000 346680 -27.61 
41513130 320000 -26.94 415000 3313300 .:.28.37 415000 34(113130 -29.55 
4200013 3200130 -28.84 4200(1(1 3:::00130 -30.12 4200013 34013130 -31. 2e 
4250130 320(100 -30.44 425000 330130[' -3L60 425(11)0 3400013 -32.59 
43130013 320000 -31. 79 430000 33000(1 -32.84 4300(10 3400BO -33.75 
435@[113 320000 .... ,'"' q-"" -.;.c .... c.. 4:350(Hj 3300(H) -33.87 4350ftH 3413008 -34.70 
440000 32130130 -33.85 4400[113 330000 -34.72 440000 340000 -35.45 
4451300 3213[100 -34.62 4450,W 330000 -35.39 4450[10 340800 -36.132 
3B()000 3251300 115.94 300000 3350[1(1 H35. fi6 300000 3450013 94.68 
~<15e00 325000 103.50 3(15(100 335000 93.26 3050013 3450130 83.83 
318.0013 325000 91.47 31013130 335000 82.20 ~:1000(l 3451300 73 .78 
3150013 325000 813.30 :31500101 335080 71. 89 315000 34501313 64.25 
320008 3250130 69.87 320(1tl(j 3:350(11) 62.32 320000 345000 55.46 
325000 32500(1 613.20 325£1HO 3350613 53.43 325000 3450313 47.28 
33131300 3250013 51.33 3300(10 335000 45.19 330000 3450138 39.67 
3350130 325000 43 .08 3350(1(1 335000 37.50 3350~)8 3451300 32.58 
3401300 32513013 35.47 340(1(10 335B00 313.51 34130(10 3450013 26.1'18 
345000 3250130 .,.;. 0.35 345l1(lO 335(1013 24.013 3450(113 345000 19.97 
3500[10 325000 21. 99 :351}000 3351300 18.01 35130013 345000 14.47 
3550130 3251300 16.08 355000 335000 12.51 355300 345060 9.36 
3601300 325000 11).66 3600[10 335000 7.42 36008£1 3450130 4.57 
3650013 325000 5.71 3651300 335000 2.82 365000 345B00 . 0.31 
3701300 325000 I. 17 37013<10 335(1(18 -I. 44 370000 3450130 -3.69 
375000 325000 -3.00 375008 335(100 -5.38 3750013 3450013 -7.42 
38001313 32500(; -6.85 3800(10 335013(1 -9.07 381,1000 3450013 -10.95 
3851300 325130(1 -113.47 385300 335000 -12.56 385000 345000 -14.33 
3901300 325000 -13.91 39013(10 335(100 -15.91 390000 345000 -17.57 
3950013 325600 -17 .19 3950(1(1 335(1130 -19.138 3950130 3450130 -213.63 
4013(100 325000 -2(1.26 4013000 3350(10 -22.02 4000130 3451300 -23.44 
405000 325000 -2~:. 02 4050(1(1 335(100 -24 . 67 405000 3450013 -25.95 
4113000 325000 -25 .54 4100l1[1 335(1(1[1 -26.99 410(1(10 345000 -28.15 
415(;00 325000 -27.68 415000 3:35(H)lj -,:.(", QQ 

'- 0 • _ .... 415€100 345800 -313.04 
420000 325000 -29.51 420000 335£100 -30.69 4200(1(t :3450013 -31. 65 
425000 325000 - 31 .05 4250£113 33500(1 -32. 12 4250130 345800 -33.131 
4300013 325G00 -32. :34 430(130 335000 -:3:3.3 2 430(100 345000 -34. 14 
4350130 325000 -33.4i 435£100 335(100 -34.3(1 435000 345000 -35.05 
44013130 325009 -34.30 4413000 335000 -35.14 440000 3451300 -35.75 
445000 3250(113 -35 . ~32 445080 ~:3500(1 -35.72 445000 345000 -36.25 



032016 

ItIlMtle. • 
X COORD Y COORD GRAVITY AHOMALY lt~ ~lGAL 

, , 

308000 3501300 89.74 300000 3613000 80.41 30013130 37fHl00 n.18 
3051300 3513000 79.33 31350130 360000 71. 11 30513013 3713000 63.84 
31013013 351313130 69.73 31013013 36(11300 62.41 3101300 370000 55.83 
3151300 35131300 60.71 315(11)13 3601300 53.99 3151300 3700130 48.31 
3200130 350800 52 .16 3200130 360000 46.46 320000 370000 41.29 
3251300 3501300 44.44 32501313 36 I)(H) 0 39.24 325000 3700130 34 . 64 
3313000 35(3000 37. 14 3313000 36000@ 32.49 3301300 370000 28.39 
3350130 35000(1 30.35 3350013 3600(1(1 26.20 3350130 370000 22.56 
340000 350000 24.05 3401300 360[100 2B.:35 3400130 370000 17.02 
3450013 3500130 18.23 34513(1) 360000 14.96 3451300 370000 12 . 15 
350131313 3500130 12.74 350000 3601300 9.99 350000 370000 7.50 
355000 3500013 7.94 355000 3600013 5.41 3550013 370000 3. 31'3 
3600013 3513000 3.39 360000 3601300 1. 12 360000 3700130 -0 . 61 
3650013 35e000 -0.813 :365000 360000 -2.72 3651300 370000 -4.28 

· 3713131313 3500130 -4.68 37001313 36131300 -6.413 370000 37131300 -7.62 
3750013 350flOO -8.37 375000 360000 -9.79 3750130 3700130 -10 . 71 
38130013 3501300 -11. 75 3800130 36(101313 -13.01 3800013 3713000 - 13.76 
385000 35013130 -15.10 3851300 36601')0 -16.17 385(100 3713000 -16.73 
3901300 350BOO -18.37 390000 36(13131) -19.22 390000 3713000 -19.59 
3951300 3513000 -21. 24 39513013 3613000 -22.08 3951300 37130013 -22.29 
40130013 3501300 -23.99 4130130(1 361313013 -24.70 400000 370000 -24 . 75 
405000 350000 -26.44 405003 360000 -27. E13 405000 370000 -26 . 93 
410130ll 350000 -28.58 4100(113 360000 -29.09 410000 3706013 -2B.83 
4150130 35130013 - 30.43 415000 3613000 -30.83 415000 3700130 -30 . 46 
420000 350000 -32.32 420000 360000 -32.34 420000 370000 -3 1. 84 
42513013 3500013 -33.35 4250130 :::601300 -33.62 425000 3701300 -32.9B 
4300013 3513000 -34.46 43131300 3600130 -34.65 43000B 37000B - 33 . 88 
435080 3501300 -35.33 4350013 3601300 -35 .43 435000 370131313 - 34 . 53 
4413000 3500013 -35.97 4401300 360000 -35.96 4400013 370000 -34 . 93 
445000 3501300 -36.40 445000 3600013 -36.25 4451300 3700GB -35. 19 
300000 355000 85.00 3000130 365H00 76.23 3130000 375800 68 . 46 
3135000 3550130 75.18 305800 36513130 67.39 3135000 3750013 60.53 
311313013 355fl00 65.97 31013130 365(HW 59.05 3101300 375000 52.94 
31501313 35500e 57.35 315000 3650013 51. 19 3150013 3750130 45 . 75 
320~00 355000 49.29 32130130 36500(1 4:::.79 3200(10 3750130 38.96 
325000 355800 41.76 325000 3650GO 36.86 325800 37513013 32 .57 
330000 3550(10 34.74 3301300 365000 30.37 330000 3750130 26.56 
33513013 355000 28.21 335000 3650(1) 24.25 335000 3750130 20 . 94 
340£100 355(31)0 22.14 340000 3651300 18.69 3400130 37513013 15 . 73 
345000 355000 16.54 3450013 3651300 13.50 345000 375600 113.92 
350000 355000 11.37 350000 365000 8.71 350000 37S!300 6. 49 
3550130 355000 6.56 355800 3650130 4.30 35513130 3750013 2. 41 
36013130 3550130 2.24 36013130 3650130 13.23 36130013 375000 -1.34 
365000 35501313 -I. 81 3651300 365000 -3.58 36500B 3751300 -4.79 
3700130 355000 -5.56 370131313 365000 -6.97 3713000 3751300 -7.98 
37513130 35S000 -9.08 375000 365000 -10. 29 375000 375000 - 11. 07 
3813000 355000 -12 . 44 380000 3651300 -13.46 380(1I30 3750130 - 13 . 92 
3851300 3550013 -15.68 385€1I313 365(W0 -16.59 3850130 37513130 - 16.77 
390000 355131313 - 18.80 390000 3651300 -19.49 390000 375000 -19 . 52 
395000 3550013 -21. 73 395000 365000 -22.28 3950013 375000 -22 . II 
400(100 355008 -24.42 400000 3650013 -24.82 4131300(1 37513013 - 24 .47 
405000 355000 -26.81 4135(100 :365000 -27.08 4050013 375000 - 26. 55 
41013013 355000 -28.9[1 4100(11) 365000 -29.135 410000 3751300 -28 . 36 
415000 355000 -3~3. 71 4150013 365B00 -313.76 4151300 375131313 -29.90 
420000 355000 -32.26 42001313 365000 -:32.21 4200013 3751300 -3 1.1 9 
425000 3550130 -33. 57 425000 365000 -33.43 4251300 375000 - 32.24 
4300130 3550130 -34. 64 430000 3651300 -:34.4 1 430000 375000 -33.135 
435000 355000 -35.47 4350130 365803 -35.1 3 43513013 3750013 -33 . 66 
440£100 355000 -36.06 440000 36500(1 -35.60 4413000 375(lO0 -33.96 
445a00 3550GB -36.42 445000 3h5n0~3 'j I:" C.·"'\ 

-h,·I ••• , 445000 375000 -34.07 
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300000 380000 65.05 3000130 390000 58.75 30013013 40131300 53.49 
313 51300 38130130 57.4 3 305000 3900013 51.86 30513130 40ee00 47.95 
311301313 38130130 5'3 . 18 310000 3913013 13 45.23 310000 40013013 40.99 
315131313 38013130 43. 16 315000 3900130 38.93 31 513013 4130131313 35.23 
32001313 3800130 36. 73 32131300 390000 32.89 320000 4130000 29.76 
325000 38000\3 30.65 3250013 3913'3 00 27.29 325'3013 4001300 24.47 
330000 381313013 24.74 330000 390000 21. 88 33'313013 400000 19.59 
3350013 381301313 19 .38 3350B13 390'31313 16.93 335000 413013130 14.95 
34130110 38130130 14.45 34131300 39013013 12.28 34130130 4001300 113.613 
3451300 38130130 9.82 3451313<1 3900'313 7. 99 34513013 4013131313 6.66 
351301313 3B1301313 ~ ~~ 3501300 390i:l00 3.99 35130130 401301313 2.95 ... 1, ,J .,) 

35501313 381313013 1. 63 355130(1 390000 '3.42 35501313 40()lHH3 -0.31 
3601300 380008 - 2.02 360131313 3913000 -,:. Q-j 

~. "" '- 3601300 413138130 -3.34 
365000 38B000 - 5.25 36501313 3901300 -5.82 3650013 40130130 -5.96 

·3700130 380000 -8.29 37130130 3900130 - 8. 60 3711000 41313B013 -8.35 
3750130 38130130 -11.16 37500[1 39\3000 - 11. 07 375008 413fHI013 -10.52 
3813131313 38013130 -13. 99 38130013 390000 -13.48 38131380 400130ll -12.54 
3850013 380000 -16.63 385000 3900130 -15.82 385000 413013013 -14.45 
3913000 380000 -19 . 24 390(1(11) 390(1(10 -18.14 390000 413130130 -16.25 
3951300 3801300 -21. 70 39500'3 3913000 -20.21 3950 '30 40[10'30 -17.95 
400030 380000 -23,95 4'30000 39130130 - 22.16 4000130 400000 -19.63 
405000 380000 -25 .93 405000 390000 -23.89 405000 4130000 -213.88 
41'30130 38130130 -27.64 4108','0 390000 -25.38 410000 40001313 -22.06 
415000 3800130 -29.08 415000 390000 -26.58 415000 40130013 -23.131 
420000 3813000 -3;).27 420000 390000 -27 .55 42131300 40130130 -23.75 
4250013 38131300 -31. 21 425000 390('0(1 -28.28 425000 4lH:l01313 -24.27 
4313B09 3813000 -31.93 4313000 390eO() -28.80 4313006 4130009 -24.613 
4350110 380000 - 32.41 435000 3900013 -29. 11 4351300 4131313138 -24.76 
44130013 38131300 -32.67 440000 3900013 - 29.23 44130013 40013130 -24.77 
4451380 381313130 - 32.73 4450(113 :,913000 - 29. 19 44501313 4000013 -24.63 
313013013 3850013 61.82 3001300 3951300 56 .01 30130130 4050130 59.97 
30501313 385000 54.55 3050013 3950130 49.37 305tlB0 4135000 44.99 
3113fH30 3850013 47.55 310000 395000 43.03 310000 4050130 39.12 
315000 3851300 41.03 3150(113 3951300 37 . 013 315000 4051300 33.63 
3200130 385000 34.79 320000 39 50130 31. 28 320000 41350013 28.39 
325~00 3851300 28.90 325000 39500<1 25.84 325000 405'300 23.38 
3300130 3850130 23.33 33136130 3950130 20.70 330000 4135000 18.63 
3351300 385000 18. 13 3351300 395013<1 15.87 3351313 13 405000 14.29 
3413000 3850130 13 . 24 340000 395000 11.413 340000 405000 9.91 
34513013 385000 8.84 3450130 395000 7.26 34513013 4050130 6.19 
35131300 38501313 4.73 351313013 395013'3 3 .. 46 3501300 4050130 2.68 
355e!'l0 385000 0.97 355131313 395'3130 -(3.1313 35513013 40513138 -0.51 
360'3013 385000 -2.46 361301313 39530'3 -3 . 13 3601300 4050013 -3.35 
36501313 385000 I:' cq -,J , .J ... 36501313 39501313 -5.94 3651300 405ll0B . -5.87 
3700£10 3851300 - 8.47 370000 3951300 -8.49 370000 40513B13 -8.11 
375000 3858130 -11.1 8 37513013 3951300 -10.89 3751300 4051300 -lB.S7 
380eB0 38513130 -1 3.84 38(11300 39501313 -13 .13 38813613 40513130 -11. 94 
38513130 3850013 -16. 37 385000 395003 - 15 .19 385000 4050813 -13.63 
3901300 3850130 -18. 76 39(1 000 3950013 -17.23 3913000 40513130 -15.20 
39513013 385131313 -21. 137 3950013 39501313 -19.22 3950013 405000 -16.66 
400000 385!'lB0 -23. 18 40013013 3951300 -20.92 4000013 405(100 -17.99 
40513013 3851300 -25.12 41350130 395000 -22 . 48 405000 4135000 -19.23 
4100013 385000 -26.64 410000 395000 -2:3. :::2 4100130 405000 -20.16 
4150130 38501313 -27.97 4151300 39513013 -24.91 41513~10 4051300 -213.96 
42130013 3850'30 -29. 05 4200013 395000 -25.77 420B00 405000 -21. 57 
4250a0 38501313 _')q Ij(.r 

j.. ..> ..... -' 425000 39513[113 -26.40 425000 40513130 -21. 98 
4313000 3850130 -30 .51 4300130 3951306 -26 . 82 43131300 40513130 -22.23 
4351300 38501313 -3<1.90 435000 395000 -27. '35 43513013 4050!'lO -22.31 
440000 3851300 -31. 09 4400130 3950130 -27 . 11 4400130 4050013 -22.27 
4451300 3850!'lO - 31. 10 ~45000 395!l00 .=2L.Jll. 445000 405000 -22.11 
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3t100(3~3 

:305000 
3 H3H0(i 
3150H0 
320000 
325000 
330000 
3:;;5000 
340(100 
345000 

3?fH3[H) 
:375000 
3g~J000 

3850fn3 
390000 
:395000 
4000(H:l 
405300 
410000 
41500;} 
420B0B 
425000 
43130t10 

4450013 

410000 
413000 
4 H3000 
410[H}1) 
410~)00 

418000 
4HW00 
4i(i000 
4100(10 
4.100~313 

4 HH30li 
41.13000 
410060 
4i008i3 
4100130 
4100uti 
410000 
41.G~3~30 

4 i Of300 
4 i DO!};J 
41fiH0e 
41 Ht1(Hj 

4 i 0~300 
41 tH3th~i 
41DOOO 
4UW00 
410000 
410800 
41 EH3GO 
410000 
415000 
415600 
415HGO 
4150(W 
4150DO 
415600 
4150013 
415CHjfj 
41S0CHj 
415G(!O 
415006 
415000 
4 i 5fH18 
415000 
415800 
41Sf3f30 
4150tl(i 
4150~HJ 
415000 
415000 
415~300 
41.S(H30 
415000 
415H30 
41500[1 
41500~j 

415(160 
4l5[iOO 
415th30 
415000 

,-, 
o . 

( , 2 
2. -
7 , . 

5, 2 
2. 4:' 

-0.59 
-3 . 31 
-S.S9 
-;' . r 0 

-S.62 
- 11. 27 
-12.75 
-14.17 
-1.5,34 
-16 , 44 
-17.40 
-1::: < ;:~6 

-1:3,90 
-19 . 30 
-19.61 
-19.77 
-19 . ?8 
-19.76 
-i9 . 5;~ 

46.6B 
4L lt3 
35.87 
38.S::: 
26 , 11 
21. 52 
17 . 1:3 

2 . :3B 
-8,55 
-:3 . 21 
-5,47 
-7.:36 

- 0 . 52 
- LH2 

2.97 
- 4,05 
- 4,87 

C .. -.-, 
- ·J,O,::, 

r ,-,.-, 
- ;:., ,:,:,~, 

- 6.76 
- { ,til 

? . :2 D 
7. 25 

- ? ~?O 

- 6.S? 

:300DOO 
30500r; 

3e~;eeo 

~;9DOfjl3 

:~: 9 5 ~~i ~~1 Ci 

425000 
43B000 
43521130 

445}]OC! 
3~1HfF2H3 

:~:3~;000 

:3400CJ 
J45CH3~3 

::;50t10!3 

. :365600 
370080 
375000 

395000 

44~3000 

4451300 

.i .-, '-J ,-, ,-, ,-, 
't.:.:.!;:! 1';'1;:'1 t! 

420Ut:'Hj 

420000 
42'00i3;~i 

42000f~i 

420tiOO 
420eCif} 

420eoCi 
420e130 
42fjijOCi 

4:2000Ci 
420000 
420~~H30 

42lH~i[iO 

4i?0000 
420eOO 

4200013 
42:500D 
4 2~{H3 ~~1 

425000 
425000 
42500(1 
4Z5f3f30 
425000 
4250;~lf::l 

425000 
425000 
425GOO 
4250D;) 

425;30e 
4251300 

425000 
425eO(j 
425D~3!~~ 

42;:!l10f3 

4,47 
9 4'1 

c 
,. ':': J. 

c: cc 
._1, ._1 .•. 1 

2 , 43 

-2 . e6 

-6,:;:;9 

-9.76 

-13.27 
"'1:3,:32 
-1.4,24 

-i4,7? 
-14.75 
-14.70 
-i4.t:2 
-i4.:~:9 

-i4.16 
42,S2 
37,9:3 
33,24 
28,{,7 
24,46 

16.25 
L?,44 
8,t;S 
5,61 
;2 . 6 i 

'-2.46 
-4.48 
-·6 , i 9 
-7.60 
-t;,76 

- 1 L 1. i 
- 11, SCi 
-1 L 95 

-11,36 

315DOO 
:32e~~1GO 

330000 
3:3.5i300 
:;:!40000 
:3450[::10 

3?50~30 

3:::0000 

4~300~.:H::j 

4135000 

4i5000 

425000 
430HOij 
43500~} 

440000 
445(100 

305;3(;0 
:~: 1 8B00 

3201600 
3250eO 

.350000 
3550i30 
360000 
:36500f.1 

405000 

415000 
420000 
425000 

445000 

03201 8 

4::::001313 
4:30000 
4:3e00i~! 

430000 

43fjO~J0 

430000 
4:30Eu30 
4:30(01) 

4~:!3000 

4300130 
43(H300 
430fi00 
43D~jO!3 

4::::00~30 

4:30000 

4:3tiOCi~~i 

4~:f300G 

4:3000(1 

430000 
430000 
435000 
4:3500~3 

43~5000 

4:35000 
435000 
435000 
4:35f)00 
4Y5000 · 
43~i000 

435000 
4::::5i3f30 
4:350~}3 

4:35003 
435000 

435000 
4:35000 

4:351300 
435000 
435000 

43500(1 
4:;::5000 
435000 
435000 

41. 23 

32.08 
27 . 94 
.-,..., f).'-
i:..:J.DO 

19,88 
16.03 
1·;· '. f ...... :;. .. 
8.96 

2. 94 
B.35 

-1. 91 
.-. r..-, 

-'~'. c.'c. 
-5.4ft 
-6~68 

-( . 69 
-8 . 47 
-9.07 
-9.50 
-9.79 
-9 . 95 

-W.ft! 
-9.94 
-9.79 
-9 . 56 
-9.36 
-9. ~:H1 
-H.7i 
-8.45 
39.7:3 
35 , 32 
31. 18 
27 . 18 
23 . 34 
19.6::: 
15.95 
12.45 
9.1 ? 
6.15 
3.40 
0 . 93 

-1. 21 
-:3 . 01 
-4 . 46 
-5.59 
-6.44 
-7.05 
-7.46 
-7 . 71 
-7 . 80 
-7.79 
-7.68 
-7 . 47 
-7.10 
-6.75 
-6.37 
-6.07 
-5 . 69 
-5 . 42 



032019 

MQ.I\ +It.. " 
300000 4480130 :38.34 30130130 450000 35.86 300000 460000 33 . 95 
305000 440000 34. 17 :305080 4500130 ..... -, ""'It:' 

oJ':" •.• )..) 305000 4600£113 30.89 
3100£10 440000 30.29 310000 450000 29.02 310000 46131300 28 . 07 
3151300 4413000 26 . 67 3150013 4513000 ~?5. 84 :3 I 51}(j13 460000 25 . 38 
320£100 440000 23.(17 320000 4501300 22.76 3200130 460000 22 . 68 
32500£1 440000 19 . 51 325000 450000 19.60 32508[1 460000 20.139 
3301300 4413000 15.90 3300130 45(1000 16.43 :3300£10 460800 17.413 
335000 4400013 12.66 335(j[10 450000 1:3.46 335B00 460000 14.75 
341300(3 4413000 q C''-, 

-' • ...!" 340000 450000 10.61 340000 460000 12.22 
345000 440000 6.63 :345000 4513000 7.99 :345000 4600£10 9.91 
350000 440000 4.00 3501300 4SHa(10 ~ rc 

.J . b.; 350000 460000 7.913 
355000 44000(1 1. 66 3550~30 45101000 3. 61 :35500(1 46001}O 6.21 
360000 440000 -0. :36 :3613008 451}OO0 I c .. -· .v:J 3600013 460000 4.87 
36501313 44€10130 -2.02 365000 451)1300 0.54 365000 460000 3.90 
370000 4401300 -3.33 370000 4500013 -0.44 371313<10 460000 3. 29 
375000 440000 -4.30 375£1£10 45(:1000 -I. 07 37500£1 46000(3 3.01 
380000 440000 -4. 98 38£1130£1 450006 -I. 39 380000 460000 3.03 
385000 440000 -5.42 :3~:500(1 450(1(10 -20. 19 38500H 460000 3. 30 
39013130 440000 -5.64 3900013 450000 -I. 33 3901300 460000 3.74 
395[100 440000 -5.69 :3950[n3 4500130 -1.03 395060 4600130 4.33 
400000 440000 -5.68 400B01} 450000 -0.60 400000 461313£10 5.B2 
405000 4413000 -5.40 405000 450000 -0.137 4050013 460000 5.80 
410000 4400130 -5.(19 410000 450000 0.54 410000 460000 6.56 
4151300 441313013 -4.70 415000 4500013 l. 28 41500(1 460000 7.46 
4213000 440000 -4 .25 420000 45000£1 I. 88 4213000 4600130 8.20 
4251300 4400130 -:3.78 425000 4513000 2.54 42560(1 46013130 9.00 
43000B 44131300 -3.31 430000 450000 3.09 430000 460000 9.65 
4350013 44130130 -2.88 4350130 450[1I}O 3.66 4350133 4600013 10 .17 
4413000 4400130 - 2.66 440000 450000 4.04 4401300 460000 10 . 56 
44513130 4413000 -2 .28 4450130 451)000 4 -"0' • • c.c. 44513013 46130013 10.82 
300000 4450013 37.07 3301300 4551300 34.89 300000 465000 33 .11 
3050136 4450£10 33.23 305000 4551308 31.57 3051300 4650£113 30 . 39 
3108£10 4450GB 29.62 310000 4551}00 28.50 310000 465000 27.71 
315813.0 4450013 26.20 3150013 4550130 r,c I:"~ 

':'.J •. J,' 3151300 46500£1 25.26 
323000 44501313 22.84 32£113£10 4:;5£10£1 22.69 32£113130 4651}00 22.86 
3250130 445000 19.50 325013£1 45500[1 19.80 325000 465000 213.44 
3300£1£1 445000 16. 19 330800 455000 16.9£1 330000 465130£1 17.99 
3350£10 44513013 13.013 335H00 45500[1 14.1}5 :335600 4651300 15 .54 
340000 445006 10.00 34001313 455130£1 11.35 34£10£1'0 465000 13.15 
345013£1 4450£10 7.24 :345£1013 455000 8. 88 345()l30 46501}0 11.06 
351300£1 4451300 4.75 35000f1 455008 6.70 3513£100 465000 9.23 
:355fH3B 445000 .-, 1:"1:" 

.;: •. ,)._1 355H~::HJ 455000 4.83 355000 465000 7.74 
360000 4450£10 0.68 360000 455080 .... , 'I') .-, 

":". ~.;) 360003 465000 6.6B 
365000 445000 -13.84 36~1000 455000 2. 12 365000 465000 5.84 
3700£10 445000 -1.99 37300£1 455000 I .-.. -. 

• .,J.;) 370000 4650130 5.42 
375000 445000 -2.80 37500(1 455000 0.88 375000 4650130 5.31 
380000 445000 -3.30 38013£10 455000 0. 74 380000 46500£1 5.50 
385080 445000 .-, 1;'1:" 

-,J •. J..] 385000 455-000 0.8:3 38500(1 46500£1 5.89 
390000 445000 _"'J cq 

oJ • .J"" :3913000 45501}0 l. 13 39130£10 465000 6.46 
395000 445000 -3.47 3950!}(l 455000 I. 58 395000 46513013 7.16 
41313000 445000 - -3.20 4000130 45513£10 2. 15 4013000 465000 7.913 
4051300 445000 -2.82 405000 455130(1 2.82 4135000 465000 8.76 
4100£18 445000 ..... ') C' 

-~. oj..) 4101313[1 4~55()()0 ~ cc 
.j • .J.J 410[1~1(1 4650130 9.71 

4150B0 445130(1 -t. 82 4151300 455[1(1(j 4. :31 41501313 4650130 10.58 
420000 445£100 -1.24 4201300 455000 5.£10 420000 4650130 It. 41 
425130(1 4450tl(j -0.66 42500(1 4550GB I:" ~,-• 

. J . ( ~ 425(1(10 465000 12 .1 6 
43000() 4450130 -£1. 11 4:3tH300 455000 6 . 4:3 43£1080 465000 12.813 
435000 445000 13 . % 4:35000 455000 6. 95 43500H 465000 13.32 
440000 445000 0. 73 44()13~30 45500~3 7.34 44130130 4651300 13.72 
4450£10 445000 0.92 4450130 455000 7.58 44500121 46500() 13.99 



032020 

3(113000 4700H0 32.36 31300013 48fi000 :31. C!~; 3.)00HH 49000 [1 
:30 50€H3 470008 29,7E: 3051300 4B000G 28 ,94 :30500a 4900(10 
3100G0 470000 27.42 310000 480000 26 .94 316800 490008 
315000 470000 25 . 13 315000 480000 25 .20 315000 490000 
:32130813 470';'00 22, 9;3 32~:1000 48H000 2:3 .46 :3201300 490000 
3~: 5 0 00 4700013 20 . :34 :~;25003 4:::0008 21 . 7~5 3250(1\3 490060 
:3:30000 47 0000 i 8 . 63 3:3~3t10(i 4:::fn30[1 ~:fL 03 3 ~aj0CH:1 49~3H0 0 
3:35000 47 [100 0 i 6. 4 i 335nOtj 4G:0000 18 = i~ i 3:3:5000 490000 
34 013130 471300 i3 i 4.2::: 340000 4:30[100 i 6.67 341313130 496[1[16 
:345006 47000['! 12 . :34 345000 4801~H30 15. i 9 :345000 490080 
350008 470000 1 G" 70 ::; 50 (1 [HJ 4:30000 13 ,98 35f3000 490 0011 
~355 ~300 4780013 9, 4i 3550004800Hi3 13 , li 355000490000 
:360000 4?00HO ;::. 4~~ :360000 48HO(i(j 12 . 56 36(H300 490008 
::::65000 470~W 0 7.92 J65000 480130.3 i2~ :3E; 365H130 490000 
:37~3H(10 470~3(H3 7 ,67 37H13i3B 488000 12,55 370000 490000 
~:7 50(t(1 470000 7 , 75 3?50eH 4800~3t3 12. 73 375~300 4913000 
:3:30 (11613 47ln)(10 8.06 3:3(,H300 48H00;~1 13 . 22 :38006i3 490000 
38:i000 470'0130 :::. 57 :3:::5~300 4813800 13 ; 87 385tH)O 49!3i:H30 
~:90000 470(1(H) 9 . 17 :39130004t;BOOO 14 , 65 390000490;300 
3950(H:i 47130013 9.96 395000 480000 15, 54 39~I00e 49(1000 
400000 47.3000 (1 , 89 400000 480[100 16; 50 4000~30 49(Wf1lJ 
4050(n3 47000t1 1. H 1 4f3 ~5000 4~:f30 00 I'? 5:~: 4051300 49~:WOO 
410~300 4700013 2,74 410000 4800Cn} UL 57 410000 49;300H 
415En30 4701300 :3,65 -4i5000 4:::0000 i9 . 5E: 4 15000 490000 
420000 470000 4, :':; i 4;20013 (1 4H8000 20.64 4200fH3 490tH30 
42.5~3tHj 4701300 ::; < ~~? 425000 4:30000 21. 33 42.5(n30 490~3 0 0 
430003 47(H3.)0 5. 91 4300(H~1 480(H30 2 J. ,, 99 430000 4900130 
4:35H00 470;300 6,44 43513160 480.)00 22.5:3 4350 00 4900fH] 
446000 4701300 6,84 44~30f30 480000 22.94 44000fi 4900[30 
445f100 47'0000 7. 13 445CH30 48(H30e 2:3.24 445000 490000 
30BOH0 475000 1.;· .:.. 3000fi0 485008 30.57 3001300 4950~30 
:30500£1 4751300 9~ 33 :~:05tH3£1 4E:500t3 2:3.51 :30500(1 495000 
3100130 475000 7.18 310300 485000 26 .86 313000 495000 
3150130 475000 5, U:: J15130~3 4:35~3BI3 25,25 :3i500iJ 495000 
32~H3.00 4753130 3,2:3 :32lH:HjO 485~::1 tH] 23. 72 :32~;:1000 495~300 
:32500(1 4 (' 5000 L 29 :325000 48:10[113 22. 23 3:~5(100 4950130. 
330000 ~r?5000 9. :~~ ;~ :330000 4:35b00 ~~g, ?5 :3:3f33IjO 49500H 
335000 475 ~300 7 . :;:5 ::::350~;)0 4t;~5000 19,:30 :::35t30(t 49500 0 
:3 40(H)O 475H I;:1(1 5,44 340(H30 485000 .1? , 9? ~:4~j0f.10 495 tH;:1 0 
34 513 kH) 475B 00 :3.72 345\1130 4::;5000 16, 69 ~:45013+3 495 000 
350000 4 750~30 ;2 . 29 350000 48500 0 i 5, ? ~? ~:5000G 4950130 
3550(H] 4750HO 1. 2 i ~:5500B 485CH3(i i 5. [13 355~j0rj 495000 
360800 47501313 ~} < 49 :36~3(100 48:;B00 i 4,·6 i :360(H3H 495000 
36 50130 475£108 D. i t~ :3651300 485000 14 ~ 59 :365000 495000 
37fH300 4 ('50013 (1. tl:3 370tiH0 485(1130 14,75 37:?r001.3 4950 (1 0 
375000 4750fH3 0. 24 :3750013 485H0(1 i5; 1:3 :375008 495tH3(1 
3800(10 475000 0 . 59 380080 4850013 i 5,67 :38fH::u30 495000 
3850813 475008 1. 26 :385~300 485000 16.:37 3850138 495008 
39000(1 475000 i 0 99 390000 48SnOB i 7. i:3 :39000(1 495000 
:;:95000 475~300 2. e3 395000 4:::5 0 [H3 18 . 13 3950013 495000 
4(H30~30 475~300 3, 75 408000 4E:5i300 19 . 15 4000(H3 495(18 0 
4~::i5000 4751300 4 . 72 4050~30 485000 2~3 . 24 405000 495 13 00 
41 ~30 0 0 4 ?500 0 5, "? fJ 4 i OO~H:'1 485~3 tHj 21 . 34 4 i ~30H(1 49500 ~) 
41500H 475000 6.66 415fH3t1 4:3 5000 ~?2. 4f] 41 500 0 4950(10 
420000 4 750 ~~B3 7. 55 420000 48506 0 2:3 . :35 420600 49 5(100 
425088 4750013 B.:3:3 42::10013 4:35fiOD 24, 16 42500a 495013 0 
430006 475000 8.99 430000 485000 24 , 82 430000 495300 
435080 4750En) 9. 5 ~: 4:35000 48 5 0~W i~::i . 3:;: 43:I(H3~3 495 ~J£H3 
440000 4750(H3 9 , 93 440Ci00 485'300 25. 7:3 4400f10 495000 

:3 0 . ~1 4 
28.21 
26. 76 
25. :32 
23.98 
22 . 70 
21.46 
2(1 . 26 
! 9.14 
i 8 . 17 
17.28 
16 . 92 
16.70 
16.72 
16. 96 
17 . 32 
i7.98 
18.73 
19 .6 1 
2H .51 
21. 70 
22 . 84 
23.91 
25 . 03 
25.96 
26 . 73 
27 • ~:5 
27 . 8:3 
28.20 
28. 48 
29. 71 
28. 11 
26. 65 
25 . 42 
24 . 25 
23.16 
22 . 13 
21. 16 
20.23 
19 . 56 
19 . 00 
18.68 
18. 57 
18.69 
19.00 
19. 49 
20 .16 
20 . 98 
21. 94 
23 . 01 
24.15 
25 . 31 
26.42 
27.42 
28.28 
28 . 99 
29.55 
29.98 

~4~4~5(~10~:0 __ ~4~7~5e~10~0 ____ ~(~j,~2~3 _____ 4~.425~0(~1G~· ===4~8::~~0~~j====~2~h~f0~~{~' ~ __ q~·A~_:~!020f~l==~4~·q~.~~A~Ar~1~~~1~Q~J~~1 7 



?f15000 
~:lGOOO 

·315000 

:;;4::lfiOO 
:~;5~36tjf1 

:355000 

:;:95~:1f3~] 

40th3H0 
405000 
4100GB 
415BG0 
420000 
425000 
4:~:J.jO(H3 

435(1130 
44fiHOO 
445HH0 
3000fJi3 

5fi000e 
Sti00f30 
5Gf:it10(j 
500000 
500000 
500tH30 

5fjOOOf:'1 
500000 
5000tH3 
5H0000 

5fH3000 
50(u3(H} 

500~30f3 

50 (:n3(H:"! 
500ti(H:1 
50i3fH)O 
S(1(a300 
5130000 
5013000 
5000Bfi 
500000 
5€H3H00 
5fj5000 

25 42 
·-,.i .i' 
::'i '"I" ( 

23 61. 

26 ~:: 1 
20 44 

21 49 
22 ,'4 

24 2~3 

26 4~~ 
;~(' 60 

L:~-7 54 
::::0 ::.:0 
30 92 
31 4- i 

:32 09 

29 09 

-- .. -~----. - - ......... ... _.---

032 C21 
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TABLE 4 

ATTRACTION OF WATER MODEL 

Values fO I~ position s offshc)re should be used with caution. 

Subject to fine det a iling a nd rev ision. 



[,jATF P 

::< COO~:D 

3000013 
31000[1 
32(1)(n3 
3313600 
:34(H30 0 
3:,0(1 (;0 
:360~300 

37000B 
3:::3000 
390000 
40000B 
4101)1)1) 
4200013 
430000 
44006(3 
30.00(10 
310000 
320£H)0 
330(300 
3400[10 
3561300 
36000(1 
:37.:p)130 
38e ~)0£j 

39H6 fW 
40[113 00 
410000 
420800 
4300130 
44(:1 080 
3€t00 00 
3160,3(3 
32J3erHG 
330603 
3413(1130 
J50H00 
3601313 \:1 
:;:70~3€!0 

3813000 
3900HO 
4(1)(300 
416(1 013 
42000£1 
4313130 13 
4413(1[1 13 
30t3000 
31 01300 
32e~300 

3300;30 
3400% 
350000 
360€l(l0 
370[100 
38013130 
39130[1(1 
41301308 
41 ~3B0B 
420013 13 
43BljOtl 
44131308 

'r' COORD 

320000 
32(n)00 
32 0ij~::1f:1 

3200t13 
:32G000 
32GOtH) 
~:200013 
320000 
320000 
32013130 
320000 
32130H0 
~:20000 
32013013 
3200H0 
3330130 
33000~1 
3360(H] 
::::300,30 
~:30130[1 

3:30000 
3~!f:tOI30 

~::::;0000 

33130130 
3313000 
3:3t3000 
:3:3~3~300 

:3J000[1 
330000 
:33000t1 

:340000 
:340.000 
34000(1 
J4(i00(1 
:::;4000 0 
~:40l1(;tl 

340600 
340.300 
340800 
340000 
34(1000 
~-{40B00 

:340000 
:34[;0013 
34HO~33 

35G000 
3SH000 
350800 
:350603 
350000 
35000(1 
35~3~3130 

:3500(113 
3500(H} 
350Ea30 
350(11)0 
35BG€1l3 
35000.0 
:::500013 
350000 

LEAMAt~ GEOPHYSICS 

GRAVITY A NO~IALY IN MGAL 

-74,7 0 
-19. 134 
-15.69 
-14.55 

-5.35 
-2.09 
-1.88 
-1.7 i 
-1: 59 
-1. 49 
-1. 41 
-1, 35 
- L :::1 
-1. 28 

-62.19 
-17. i(} 
-1~,.i5 

-14.25 
-5.92 
-5.22 
-1. 98 
-1 . 7B 
-1.64 
-1. 52 
-1.43 
-1.36 
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