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Subsurface geology of the Yodoe Plain and
paleogeographic development of the Yodoe Lagoon

Tadashi Nakamura?, Takao Tokuoka?,
Saburo Akagi®? and Fumiaki Iwata®

Abstract : The Holocene history of the Yodoe plain, western Tottori Prefecture, has
been studied from four newly—drilled cores and numerous existing cores. The Holocene
sediments consist mainly of mud, reaching 10 m in maximum thickness, and include K
—Ah Tephra ( 6,300 yrs B.P. ) in the lower part, and a diatomite bed in the upper
part. A shell fragment from the basal part of core YB 941 gives a 4C of 6,885x130
yrs B.P. Analyses of soft X-ray photographs, water—contents, and chemical
compositions reveal the environmental changes of the Yodoe Plain and their timings.
The history is divided into three stages: 1) Embayment stage of the dawn Jomon Peri—
od (about 7,000 years ago), 2) Coastal lagoon stage, early to late Jomon Period (6,000
to 3,000? years ago ), and 3) Swamp stage, Yayoi Period ( around 2,000 years ago ).
The last stage is inferred from the existence of the freshwater diatomite bed. The
ruined temple ( Kamiyodohaiji ), which once existed on the northern foothills of the
Yodoe Plain, is well known as one of the old painted temples in Japan ( about 1,300
years ago ). It has been widely accepted by historians that the Yodoe Lagoon existed
at that time, and that it had been used as an ocean—going port. This view cannot be
supported from the geological evidence, which shows that the lagoon had been

changed to an enclosed Lake and later to a swamp before Kofun Period.
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Fig. 2. Geomorphology of the Yodoe Plain and drilling
sites. Solid circle : Drillings by the Yodoe
Public Office for the present study, Small open
circle : Previous drill cores by the Ministry of
Construction, A—A’and B-B’ : geologic sections.
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Fig. 3. Columnar sections of the drilled cores.
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Table 1. Chemical composition of volcanic glass of the ash~beds in YB 941 and YB 942, and that of K~Ah Tephra.

EPMA | YB941 YB942 K-Ah

mean mean mean
wi(%) n=11 |06 (n-1) | p=10 |0 (n-1) | n=18 |o (n-1)
Si02 75.23 0.52 74.44 1.45 74.57 0.78
TiO2 0.48 0.06 0.46 0.10 0.55 0.06
Al203 12.63 0.13 12.75 0.44 13.07 0.29
FeO* 2.54 0.08 2.61 0.22 2.53 0.21
MnO 0.08 0.03 0.04 0.01 0.09 0.03
MgO 0.46 0.03 0.51 0.06 0.47 0.07
Ca0 1.93 0.04 2.11 0.24 2.13 0.19
Naz20 4.07 0.74 4.46 0.15 3.53 0.28
K20 2.54 0.19 2.54 0.10 2.83 0.12
Total 100.00 100.00 100.00
S Alkali 6.61 7.00 6.41
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Fig. 4. Profiles of water content (W), total organic
carbon (Corg.), total nitrogen (N) and CN
ratio of each drilled core.
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Fig. 5. An image of the swamp at the diatomite forming
stage.
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Fig. 9. Paleogeographic development of the Yodoe
Lagoon 1) Embayment stage, the dawn Jomon
Age (about 7,000 years ago), 2) Coastal lagoon
stage, early to late Jomon Age (6,000 to 3,000?
years ago), and 3) Swamp stage, Yayoi Age
(around 2,000 years ago).
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