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Crustal deformation associated with the small eruption
on March 2006 of Meakandake Volcano
detected by continuous and repeated GPS observation
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Continuous and temporary dense GPS network in Meakandake volcano,
eastern Hokkaido, operated by Geological Survey of Hokkaido, Japan Meteoro-
logical Agency and Hokkaido University, detected co-eruptive crustal deforma-
tion due to the 2006 small phreatic eruption. Although no deformation was
observed at stations in foot of volcano edifice, large horizontal displacements
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with “5cm were observed at stations in the northern part of Ponmachineshiri
summit crater. We estimated crustal deformation models from ten stations data
and obtained following findings; (1) stations in the northern part of summit
crater indicate relative large horizontal displacement to northward, (2) dis-
placements at stations in the southern part were relatively small, (3) estimated
tensile faults were situated just beneath the new fissures on northwestern slope
and summit crater in very shallow depth. These facts imply that the 2006 erup-
tion was due to the intrusion of volcanic fluid, such as high pressure gas or su-
persaturated waters into the shallow part. This agrees with the result of
petrological analyses study of eruption products.
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Fig. 1. Map showing the distribution of GPS stations on and around Meakandake vol-
cano. Four-letter code is attached to each station. Red and black solid circles denote
the continuous and temporary repeating GPS stations, respectively. Red dashed
line and red dashed circle indicate fissure and ring fissure produced by the 2006
eruption, respectively.
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Fig. 2. Time-series of NS, EW and UD coordinates of MEO8 (upper) and MEQO9 (lower) GPS sta-
tion from June, 2005 to October, 2006 with respect to ONNT GPS station of JMA.
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Table 1. Horizontal displacements values at each GPS station between 200 and 2006
with respect to ONNT station of IMA.

2005/6/7  2005/9/27  2005/10/12 2006/4/6 2006/5/9 2006/6/1 2006/9/12
Date ~ ~ ~ ~  2006/4/19 ~ ~ ~
2005/6/9  2005/9/29  2005/10/14 2006/4/7 2006/5/11 2006/6/2 2006/9/14
Station Displacement (Standard deviation) [mm]
NS 00 (5.3) -85 - -79 (4.4) -5.0 (6.3)
MEO2 EW 00 (59 22 - 09 (4.1) -2.4 (8.8)
MEO3 NS 00 (53) -24 (8.0) -195 - -102 (5.6) -10.4 (6.5)
EW 00 (63) -05 (56) -24 - 06 (7.0 -04 (7.8)
MEO06 NS 00 (54) -34 (8.98) -20 - -41 (5.0) -94 (5.8)
EW 00 (58 -09 (5.3) 42 - -1.8 (6.3) -7.8 (6.7)
MEO7 NS 00 (63) -18 (7.8 16 (5.8) 04 (4.2) 58 (6.1)
EW 00 (81) -04 (54) -126 (64) -143 (37 -196 (7.2)
NS 00 (6.0 19.8 (4.5) 142 (6.5)
ME21 EW 00 (6.0 -1.7 (3.6) 15 (6.3)
ME22 NS 00 (67) -25 (10.2) 31.8 (6.1) 18.2 (6.6)
EW 00 (61) -05 (6.0 -3.3 (6.4) -2.8 (1.3)
ME25 NS 00 (5.7) 04 (8.6) -0.1 (6.9 0.7 (7.8)
EW 00 (6.3) 16 (6.1) 30.1 (6.5) 46.1 (8.8)
NS 00 (5.3) 95 (4.6) 90 (5.5)
ME56 EW 00 (6.5) 29 (3.7) 35 (6.9)
MEO8 NS 00 (6.3) 11.0 (9.3) 457 (4.6) 40.1 (5.8) 400 (54) 33.7 (6.0)

EW 00 (6.4) -5.6 (5.9) 85 (3.1) 42 (14 1.7 (3.4) 24 (6.5
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Fig. 3. Co-eruptive horizontal displacement vectors are shown to corresponding GPS
stations. Data periods of each station are also indicated. Brown ellipse and circle
show fissure and ring fissure produced by the 2006 eruption, respectively.
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Fig. 4. A crustal deformation model by two open cracks for the 2006 eruption. Black
and gray arrows attached to correspondence station codes denote observed horizon-
tal displacements. Red arrows indicate calculated displacements from the model.

goooooooooooOobDoOoDoOD. DOO0bD0OO0D0O00D0DO Okada (1992) 0D OO
Oob0Od MICAP-G (DODOODO, 1999) OOO0O, oOOoOoOoOoOoOooOooOoDboboobooo
.

gobooooooobooooboobooboboob, oobobooboboooboboooobooboobooobao,
gooooooboogooooooboboo. bboooboobboooobUooobbooDb, oo 2
gooooboooboooooooboooMEOSDDODODDODODOOODODOOOODOODOOO
Jooooo. 00000 FrigdD0OD. O000O0ODOO0OODODOOOOODODOOO 400m,
gopoogoo scombboooooob, oobooobooboooboooobog 300m, O
goooo oombbogooooonb, 0000 12em, 25scmd000foooog, DOO0OO
goooboooboboobooboo. ME22O ME2S OO ODODODOOOOODOOOOODOOOOOO
gooooo, MEO3O MEOC6 DUODUODOODOOOODODO. ObOooOo, booboo



goooooooepsOOOOO 2006 000000000O0O0OODODOO 199

™
-

pp—

5c

24'

<

23'

q/QQ
k
| S\
— a
//\ @A
144° 00' 144° 01'
Fig. 5. A revised crustal deformation model for the 2006 eruption. Others are the same

in Figure 4.
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