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A Gravity Characteristic of Svalbard Archipelago
in Arctic by Using ArcGP Data
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Abstract : A Gravity characteristic of Svalbard archipelago in Arctic was studied
by using ArcGP data. There are situated the Dasan science station. After
bouguer correction, an edge effect of free—air anomaly, which is similar to
topography, are not shown at passive continent margin. and after terrain
correction with GTOPO30 data, gravity anomaly increases from continent to
marine. that is deep connected with rise of Moho discontinuity. The correlation
of topography and free—air anomaly shows that the isostasy of continent attains
a little less than marine. After filtering, the residual anomaly are shown high
and low anomalies related to fracture zone in continent and base depression or
thick sedimentary layer in continental slope, marine.

Keywords : ArcGP, Dasan science station, bouguer correction, terrain
correction, filtering, residual anomaly
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1. A8

55L& A7 718, 71F, A7 <8 § AT 3¢ AdF 4EE 1 Y4 §
Sele B G AAde] FEH glon HAzZ, A Aoty A} FoE
T Aok A7t 70%o14e] 53 Aol AiEHT lu, £33 E
TEE B, S gl A AA F2349 37%7 A Ak HAZ £ d
AAReZ 559 84 7txg ZAH FAdol T et g5 59 AFH
7128 obg? 59 AAEF % Ad ATE st 2002 449, 78 55" N,

11° 56" Eoll titas7]|AE 7Hdstitt. Ud<e (Ny—Alesund) ol AXg =2 49o]F
AEte 7% (Svalbard archlpelago)‘: 1920 2@nts zefo] oA w2 glo] o]s

9 HA 407hFo] o F FERL] FHAL WAHE A 4AL A RoIE 3
G SASAS ARs B B %3029 AFNE Guaslae 4994
g ASHD o, #F U MY %39 o @ ANHA ATE Be ¥
Bl QoM UlA@ gelolw, 53 WARAY) FE ¥ $EE selsy] A% A o

AT FEdedE EFstn EFAAAL AFESTE AFE AL AR Aol w
A B dATFeAs AR SX7 240]¥ Adule 2R AvEvzA HE
FTHOE v FY9AA JdFANEE EAHsn HZ ITME ArcGP(Arctic Gravity
Project) A5 ¢ GTOPO30 A FARE o]t AdFAHe] AR U ARAs}TZ
£ Fofstm, A st #FF @RstAl AAE B PA ] AYEAI Rk HIFHo7
#3849 £ Qe 7xAE2E ATtz s :

2. AN XA

Arctic Ocean
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g %%? oo 27He Adele P (AT uf
e ¥ i 29 xEgfaEddE A
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Fig. 1. Geological map of Svalbard in Arctic, A A °ﬂL 735‘3’]"}7]‘1‘51 }‘] ’%]EH
' released at SOE(State of the A37I17AA] qeFstAl BEFT. 53]
e A7t AR UL de

Environment) Norway internet
homepage, by Norwegian Polar S®7I%H #HE7I7429 21%_101 B
Institute. : Z3o(Fig. 1). :
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Fig. 2. Integrated topographic map Fig. 3. Released free—air gravity

of the study area anomaly by ArcGP.
3. dk&
3.1. AP Aw

AFAGY AYPAZE 5 x5 1FY ArcGP FAAZS §ARA A USGSY
GTOPO30< #Este WGS84, NUTM33 HIAAE 71Foz2 Fuwsste AL
o AFAEQ) Avhkle FEE 402,000~848,000m, 8,485,000~8,979,000mell 94X
3y, ARG HF1EE 365.5m, 7FY 2 £2 1,631molH, 575‘ o8 Ayx
Mz A BERdel g o HlE nErt . Al A HFFAL
-173m, 7} FAo] L& FL& -1,976moZ EZ# (Arctic Ocean)$ T AT
(Greenland Sea) & Z+E ZoJAt}(Fig. 2).

3.2. $89&4= |

ArcGPE ZA|Z x4 3] (IAG, International Association of Geodesy) Abste] =A¥H

z%Loi 02, sy}, gAlel, B9, =FA, m2ge] 5 Be ZrhEo] 64° NolAe
ZANA FF, A, S, 5 5L o)Ll ASH A4F SARNRE AT

°] Z}2E NIMA (National Imagery ad Mapping Agency)°lAl ¥33ste] g 20029

6€ F/MsIAt. B AP E ArcGPY 57 X5 ZHA9] free—air T HO|AAARE A

PR U9 Au1AAZ HEe AL I TH(Fig. 3).

4, e
4.1. ZEHRA
free—air ZHo| Aol AZAAF 35 71FH Alole] Ao JFo] YAFH glon,
A&t A Aol 713t FHAAWLS 271 A HFd JFo Ae AF g3 FHA
HE BASG dA e 1E
]

o2 §4A9% HIAGeR yrn, §4AGL
2o%e YRS A7) BFUES 2.67 g/omdZ 3 ArcGPS TEAE Abgered ¥
ARAE AT AFAD) B £AE FAZ e ALY FFUE(2.67 gond)
% 29 UE1L.03 /o) 3 Al ABHE T8 Lo AR RARAE AR
293 d5d Alolel Qe BAS FE FABVOE APPst] ¥ RAE NS
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a3y AA AYS FHesix] oz EFAS Yo st FHAHRE AAsF 3t
th AEZQ AFPRA P FoiAEY (Hammer, 1939) o] oy, ¥ AFoE=
AYRAPE Y8 Ma and Watts(1994)9] AFRA dnFE AT S A
A7t 50kmold Hold AR A FYAFs} widstEz BAER T, g G
IEE 0.0mZE 8t APRAAZ AAbskaitt

4.2. Fgol4}9 #&

FEol|FL Fug dAoA HE oA g AFrt AFI FF7] ENE R,
AR ol Ao Qg A= 1FH dF7] AL Zet. 2 A7 B30 ug 7
3HE AAZR 71FW o AZtelA VA FEold AR HEH
AEE F8sty] At Falo MEe o] &3 FaFuYelxe] FE
Y S A% ddFads 23 & s/ Y5t AdAFgEY &
Zdolo A(window) S BEo TFIHNA Z+ ol HFs
vldtE AAE AdudrE AT 5 on, £ dFolXE g4 (wave number)
0.13904 AFFGoqY 71&717F o 44 &, BFAE7} oF —-22kmE AALE QU
o] FX& YRtHoE JFAA Y TAH HAEI 30kmUl 8], YA Go|e] B5HY
AE7F 15kmUlZ2 ¢elA e AMIE ZAdstd 4G A do] &S
AFRA G R3HOZ s drEAL5He] JF AEgos HAEG R
2R (Fig. 7).
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5. SH0I42 4 :

AP EAE W= free—air THO|AALS —63~127mgald] X2 AFAYGY SA3H|
A AA e oldgtel Wi, Adx¥EA A BEF XY FANAE o|4Eto]
A X3t EAFHoE Holgs Az A HE MR Heg uel Yelds
ol AFAQ HZAG UF AWMFAY st axz ddAdh(Fig. 3).
A FEolAE 7|&d Lol Q= AFEILL HZE Htgste] AFxAe= FHol
@9 WglE F3, AFREFL 39 HsE ot I3 de BA S|t
H RAREY] Al g Aol AAHN WE FAAEY AL, @ FA F
143t free—air TR Zoh(Lillie, R.J., 1999). @& HA FHoldL
—79~68mgal®] BXE Holy, §4AY 79 H2 AgA ¥A Exsty, A3
AR Z+E 52 & Boledl, free—air FEolMolA Hold v|EY tF dWF9
7Vt &ade FARAY ¥ 9 ol YA det(Fig. 4).

Ma and Watt(1994)8 AFRA dugFE ol&3t] 4 FHANY AFrA#}E T
stod A FRA S HAASAT Fig. 5& A g AJRAYXE T35t FA3} AlA &
H3 1807, A4 0.0mgalolAq Hd 30.1mgal® FF L 0.76mgalo]th. Arerx A
T Zo] AW Ak XA ¥R A3, FFFHAS 17 300meldieln A
PRslrl &2 A YoM = BAgko] vk gd BA FHolAdE -84~252mgald] X
g Koo, HF 20.2.mgalolth. S4xe] HP —84~70mgald] £EE xoly, HF
—12.5mgalolth. & FA FTYEo|AANE FAA YR ZAFF T ko] XA 9]
FolAE A& & F glor, olgd dA4LE WEF AZ AHAJA 23U e @
do] Zo(Fig. 6). ¢¥tACZ oudd <Aoo Xdo] ANAHYE olF3 Yud
free—air TEol 43 AP 2HE AR FEo|d Aol A@aAs} wl$- @A e

N ox L oHK
N 2 M rlo

[¢]
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Fig. 4. Bouguer gravity anomaly. Fig. 5. Terrain gravity effects.
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Fig. 6. Complete bouguer gravity Fig. 7. Power spectrum

anomaly map. analysis.

Zolo] wWE FHaF, F XA ENA 71A% FHaRNS FE317] fste] g

EY BHS 53 449 0138 2R JHYP S AAST (Fig. 7). ool

Ao 2HE T|Qlgk JECor AFHE A= ‘%kijﬂrﬂ AdS IdE HYstER

2 AFERY AsHArD gAbelle] &gl & At Eh Froolde A

A Sgolda 0.499 AABJAE HolH, Liﬂjui‘_i ol WHYZ FEgirt

(-80~131mgal, Fig. 8). XAE 9 XA} £5 dleol CRUST2.0 (Bassin, C.

et al., 2000, Fig. 908 Azt F7 Fx¢ Bl w3} A== A AMFE st

S wel Yehbes Aoldtle e X vlE AdAHor FAR HAFY AdEe] 1

Z1Q1gt Ao R |aEw, WetE Yl /“J]E W2 4 F5F9 dFAGgY m2vheA
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Fig. 8. Residual gravity anomaly. Fig. 9. Sediments thickness
calculated by CRUSTZ2.0 model
(Bassin, C. et al., 2000).
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