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A Study of Crust Structure at Svalbard Archipelago in Arctic Area by Using Gravity Data
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Abstract : Gravity characteristics are investigated in the vicinity of the DASAN scientific station, located at the Svalbard
Archipelago, the Arctic using ArcGP data. Boundary effects of free-air gravity anomalies, which appeared generally at
the continental margin, are erased after Bouguer correction was applied. Complete Bouguer anomalies produced after
terrain correction by GTOPO30 show that gravity anomalies increase from continent to marine. This phenomena seem to
be related to the rise of Moho discontinuity. The cut-off frequency of 0.16 was decided after power spectrum analysis
and the gravity anomalies were divided into two parts. Residual anomalies in high frequency part show that
characteristics of high values along the faults and of low values related to thick sediments in the continent. Characteristic
is low values from basement subsidence of continental slope or thick sediments in the marine. The undulation of Moho
discontinuity from 3-D inversion modeling show typical characteristics of continental margin that become higher from
Svalbard archipelago to Knipovich ridge bordering Eurasian plate.

Keywords : ArcGP, DASAN station, inversion modeling, Moho discontinuity

N =2 Ao tiFgel we 3= o] AEAE|x|e} ofgE 5
o] A% 2 A ATE sk 2002 49, 78° 55 N,

5 A7 71, 21, R 8 § AT 83 11°56' Eoll vRt8714E 7R skiet. YU (Ny-Alesund)o]
it oJ8ke sz gk B vlmE Ql7ke] £7]o] n AR e w2do]E AdhulE % (Svalbard archipelago)s

o= 4 192018 2=auk= Zeokol] o7 wmEsjo] o]]e] XA 40715

3 e o] ol FEA FHEE dAshe SAd A4E Ad

B8 U)X 7)% Fv) L B Fo7|% Bt} 2ol AHlE o] AvzH2A A

Holl= V”'EH??} oko] Hdzlglo] REre] glon HHz, | (Spitsbergen island)ell <A77 1A &8 AM3l @A db=
A

A eAcke 7 2ad INY s AWie e SIS wmdol, 37, 240, 9, olgAGh 9, T
ool 4L ALl B8 2D, SRS Y5 AW} E9d2 S

Bk, BEFHA A AR A 37%7) A thigal )X e Afde @ dte] 5715 wRRE
&14— % Fusl7]98 AAH LHe ASET ‘RlOUr, 3t LH of

2 o] A AAROR H3el a4 X9 AAH B NG HIUS PO B A ATE BE Bokl

1B G- IAL A 671 (Petroleum Technology Institute, Korea National Qil Corporation (KNOC), Anyang 431-711, Korea)
2o a| el ks XAl 28 7eke} (Department of Earth System Sciences, Yonsei University, Seoul 120-749, Korea)
*Corresponding author: E-mail: shyu@knoc.co.kr



:‘i"ﬂ/ﬂ«] Z]:r"gﬂzwﬁv AT= )

mepx & Aorls b7 |A7E YR8 w2 go]E A
HIE 2o AvzH|Ed S SR FHH JvAY
< A8t 2 F709 ArcGP(Arctic Gravity Project) A
g9} GTOPO30 X]%Z}Eg ol-gate] ArAFe] AAEA
2 AR SRS Botsla, diAsle &5 A A
2 34X ZH;””‘H"M] 288 7 Jve VIRAEE
Algstaat gt

X A

avmle ZEE 9 g oA AASE GAE A
YL gtk =24o] FA] 74 (Norwegian Polar Institute)
oA w7kl Admle 2e o] AR fEWH RErheAE
YU E M (Nordaustlandet Island)elle tiF-£9] || W3}
2 59 glon ﬁ?é‘E?JO}7]1‘%E1 IR AFEe|7iA ¢
7IRkgbo] ¥ aty, Auzu|EA Mol A7iEelolr) i

A A3717149] AZo0) E‘r%‘-‘d?ﬂ BRI 53] ot

Arctic Ocean

Aty

&

‘ : bty - Kviioya

rda tlandet

s Kong Karis Laf
Faad

Prins %
Karis .
Forland % B Barentsoya

o
Barentw gdgeoya

R

Barents
Greenland Sea
Sea
50km /Hopen
T

Important fault

Major glaciers

Norweigian ¢y Tertiary basalt

Sea 7 Tertiary

A7} 9125 ULEAAL AeRE AFI IR X
4z 7450 ArkFig 1),

HTRE

X gxE

AFAH S APAFE %5 7HE ArcGP F4HAIE S} 824
92| USGSY] GTOPO30E B ste] ARE-stTE. GTOPO30
< A% 4R 7R o 7HA ¢ H2E9) HE (85 W
geted grEoizl A A7 YR Y 1w 2dF 30" 1 km)
o FHHNEE 7 E §4 AFAZeIt B AR
A X2 7hetsithd GTOPO309) 247 Arles B4
ek oF 190 m, EEWE oF 030 mE, HEA oMo &3
7F AF@EE 928 m, 921 myet vl wEthE FA GO RE
FA FrlelE, GENECEE th 724 SdEE 717
B A7oA]e USGSHA] o] F708 GTOPO30 A&
The2E3le] WGS84, NUTM33 FHEAAEZ 7508
#Fgste] ARG

e e ¥38E A7x)YL WGS84, NUTM33 7]
F0F 200,000~900,000 m, 8,300,000~9,100,000 mell $]X]5}
o, $AREe] HFIEE 3511 m, 7FY B2 2L 1241m

il ;L

N

d

Mesozoic dolerite and basalt

58 Jurassic and Cretaceous

Triassic
Carboniferous an
Devonian
Basement (Preca
Bjornoya  «  Source

. Karst occurrence

d Permian

mbrian-Silurian)

Fig. 1. Geological map of Svalbard in Arctic, released at SOE (State of the Environment) Norway internet homepage, by Norwegian Polar Institute.
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Table 1. Distributions of topography(meter) and gravity anomalies
(mgal) in the study area

Min Max Mean Std
Total |-5501.64 | 1210.01 | -787.65 | 1070.30
Topography | Continent 0.01| 1210.01 | 322.60 | 24245
Marine {-5501.64 0.00 | -942.80 | 1049.32
Total -112.23 | 128.84 21.28 27.01
Free-air | Continent| -57.44} 128.84 26.48 27.40
Marine -112.23 127.95 20.56 26.87
Sirmol Total <7990 | 295.32 73.27 80.47
TP Continent | -79.90 | 69.23 | -1296 | 2174
bouguer -
Marine -57.84 | 295.32 85.33 78.29
T ) Total -0.21 26.58 0.29 1.12
AN T ontinent | -0.01| 2658| 224|239
effects
Marine -0.21 5.78 0.01 0.11
c I Total 7725 29532 73.55 80.17
OMPIete e inent| 7725 | 7001| -10.73] 21,59
bouguer
Marine -56.54 | 295.32 85.33 78.28
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Fig. 2. Integrated topographic map of the study area by using
GTOPO30(continent) and ArcGP(marine). It refers to WGS84
and NUTM33.
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Fig. 3. Released free-air gravity anomaly by ArcGP. It ranges from -
112.23 to 128.84 mgal and generally reflects on topographic
effects.
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Fig. 4. Simple Bouguer gravity anomaly map. It was corrected by

using mean density value of 2.67 and 1.03 g/em® at continent
and marine, respectively.
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Fig. 5. Terrain gravity effects, caleulated by using Ma and Watts(1994)
algorithm, show high and low effects at mountains and little
topographic change regions, respectively.
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Fig. 6. Complete Bouguer gravity anomaly map. It connects with rise
of Moho discontinuity that anomalies increases slowly as go
to marine in continent.
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