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Vertical Displacements in the Eastern Part of Hokkaido
Revealed by Geodetic Data

By Izumi YOKOYAMA
Department of Geophysics, Faculty of Science, Hokkaido University
( Received November 25, 1986 )

The eastern part of Hokkaido is bounded south by the Pacific where large earthquakes have
occurred in the past. In this district the geodetic surveys such as precise levellings and triangulations
were first carried out in the beginning of this century and later have been repeated a few times. The
surveying periods are divided into three : 1910~ 1955, 1955~1970 and 1970~1975. In the first 45 years
the contours of subsidence are roughly parallel in EW direction, and the maximum subsidence reached
about 40 cm at the south, and the pattern of subsidence may be interpreted as a southword tilt of this
district as a whole. During the following 15 years (1955~ 1970), the subsidence area had narrowed
towards the southeast. During the last 5 years (1970~ 75), the deformations were limited in small area
at the southeast. In short, a remarkable subsidence in this district seems to have narrowed and
retarded.

The maximum subsidence rate as large as 1 cm/year observed in this district is very anormalous
in comparison with the average subsidence rate about 0.04 cm/year of the sea-shore in this district
during the past 5,000 years. The deformations were scarcely effected by the 1894 and the 1973
earthquakes, both the epicenters being located off this district ; they may be not seismogenetic.

The origin of the subsidence in this district is not clear but the following mechanisms are
discussed in this paper. Cryoturbation at the earthsurface does not cause any subsidence of the
benchmarks for precise levellings in this district. The subsiding area does not always coincide with
the area of remarkable change in horizontal displacements. This may mean that the subsidence is
not tectonic movements. Then, compaction may be a suspect. Taking an example of compaction
observed in the Netherlands into consideration, one may say that the subsidence rate in this district
is too large to be caused by compaction only.

The anomalous subsidence in the eastern part of Hokkaido may be tentatively interpreted as a
superposition of local compaction on a large scale subsidence of the north-eastern Japan coast facing
the Pacific. We should wait the future progress of the deformations in this district before any definite
origin will be determined.
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Fig.1 Hokkaido Island. Framed part is the district under discussion.
The contours represent the vertical deformations in cm for the
period 1900 to 1955, referred to Oshoro tidegauge station after
GEOGRAPHICAL SURVEY INSTITUTE (G. S. L) (1970).
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Fig.2. Eastern part of Hokkaido. Contour intervals are 100 m.
SR : Shari ($+8), ST : Shibetsu (#&i&), NM : Nemuro (fB=£), HN :
Hanasaki (fEm¢), AT : Attoko (EEK), AK : Akkeshi (BER), KS :
Kushiro (#l#%), SC : Shibecha (#8%), TS : Teshikaga (5-F/&).
Hatched areas represent swampy peatlands.
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Fig. 3. Changes in horizontal angle of triangula-

tions during the period (1902~1909) to (1964
~1967) after G. S. L. {(1970). Broken arc lines
represent negative changes.
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Fig.4. Changes in length and horizontal angle during the period
1907 (triangulation of lIst order) to 1972 (G. D. P. traverse survey
of high precision) after G. S. L. (1973)
Thick numerals : changes of length in cm,
Thin numerals beside the arcs : chnges of horizontal angles in

second of arc,

Parenthesized numerals : length in km.
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Fig.6. Vertical deformations in cm for the period 1910 to 1955

referred to BM. J 45. Data published by G. S. L

o)
\O Unit
\D

U
=

19565 ~ 1970

cm

Fig.7. Vertical deformations in cm for the period 1955 to 1970
referred to BM. J 45. Data publishid by G. S. 1.
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Fig. 8. Vertical deformations in cm for the peried 1970 to 1975.
Data published by G. S. L.
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Fig.9. Secular changes in height of BMs. 8354,
7626 and 8315 during the period 1910 to 1975,
referred to BM. J 45. Double arrows denote the
earthquakes suspected to be effective for this
district. A broken line shows the subsidence of
Hanasaki tidegauge station.
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Fig. 10. Secular subsidence of Hanasaki tidegauge station (ABE and YOKOYAMA, 1984).
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Fig.11. Changes of difference of monthly mean sea levels among
Hanasaki, Abashiri and Urakawa. (G. S. 1., 1976)
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Fig.12. Distribution of annual maximum freezing
depths in Hokkaido. Unit is cm. (HicasHi,
1954)
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Fig. 13. Distribution of annual freeze-thaw days
in Hokkaido (Suzuki, 1966).
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Fig. 14. Geological sketch map of the eastern.part of Hokkaido.
Solid lines and broken lines represent anticlines and synclines,
respectively, after Science and Technology Agency, 1973.
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Fig.16. Annual rate of vertical
displacement at the coast of
Japan during the first half of
the 20th century after Funta
(1969).
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