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Geologic structure and fault activity in the southeastern part of the Fukaya fault,

central Japan inferred from drilling surveys and core analyses
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Abstract: We examined several successive cores in and around Fukiage Town, Saitama Prefecture to
clarify the geologic structure and faulting history in the southeastern part of the Fukaya fault. A
173 m-long core (GS-FK-1) was newly drilled at Fukiage on the downthrown side of the Fukaya fault.
The succession in the core material is subdivided into 5 units based on depositional cyclicity resulting
from global sea-level change. The following three marker layers or horizons in the GS-FK-1 core are
used to correlate with other cores; (1) the lahar deposits composed of andesite block, pumice and
tuffaceous mud, (2) the TB-8 tephra characterized by orthopyroxenes exhibiting high refractive indices
and erupted in MIS7, (3) the pollen assemblage zone characterized by abundant occurrence of
Cyclobalanopsis suggesting MIS11. The vertical slip rates of the Fukaya fault at Fukaya and Fukiage are
estimated to be 0.5 - 0.6 m/ky judging from the distribution of those layers. Their correlation also
suggests the existence of an antithetic fault or flexure against the Ayasegawa fault near Kawajima in the
western margin of the Omiya Upland. The transection along 15 boreholes from Fukiage to Osato across
the southeastern part of the Fukaya fault is supposed to show cumulative deformation of the strata, and
the last faulting event is thought to correspond to a liquefying event detected in three cores, and occurred
in 700 BC - 1000 BC. The vertical displacement of the last event seems to be 3 - 4 m.
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Table 1. Radiocarbon dating results of GS-FK-1 and OS-A, B cores.

.

Laboratory . Measured age 13 Conventional age Calibrated age

Core and depth (m) number Material Method (yBP. £16) 8°C (%o) (yBP, +15) ( AD/BC iZi )
GS-FK-1 3.71-3.72 TAAA-30620 organic sediment AMS 2,080 £ 40 -26.7 = 0.70 2,050 £+ 40 ADS50-BC170
GS-FK-1 8.08-8.13 I1AAA-32208 organic sediment AMS 2,480 + 40 -25.8 + 0.88 2,470 £ 40 BC400-BC770
GS-FK-1 10.80-10.81 IAAA-30621 organic sediment AMS 5840 + 40 -24.5 + 0.75 5,840 + 40 BC4550 - BC4810
GS-FK-1 14.25-14.27 TAAA-32209 organic sediment AMS 5980 + 40 -28.2 + 1.17 5,920 £ 50 BC4680 - BC4940
GS-FK-1 20.83 IAAA-30622 organic sediment AMS 7,670 £ 50 -17.5 + 0.84 7,790 £ 50 BC6460 - BC6750
GS-FK-1 38.55-38.56 IAAA-30623 charcoal AMS 48,650 + 530 -26.3 + 0.96 48,630 + 530
OS-A 7.81 TIAAA-32094 plant material AMS 3920 £ 40 -33.6 £ 0.85 3,780 + 40 BC2030 - BC2340
OS-A 14.18 TAAA-32095 plant material AMS 6,130 £ 50 -28.4 +0.82 6,070 £ 50 BC4800 - BC5210
0S-A 16.40-16.43 TAAA-32096 wood AMS 7240 + 50 -26.8 +0.73 7,210 £ 50 BC5920-BC6210
OS-B 2.70-2.73  TAAA-32091 plant material AMS 2330 + 40 -27.7 £0.75 2,280 + 40 BC200-BC410
OS-B 3.18-3.20 TAAA-32092 plant material AMS 2,720 £ 40 -259 +0.70 2,700 + 40 BC790 - BC920
0S-B 342 IAAA-32210 plant material AMS 2860 + 40 -29.7 +£0.79 2,780 + 50 BC820 - BC1050
OS-B 13.26 TAAA-32093 wood AMS 3,830 £ 40 -294 + 1.00 3,760 + 50 BC2020 - BC2340
OS-B 13.35-13.36 TAAA-32211 wood AMS 3,850 £ 50 -29.8 + 1.00 3,770 £ 50 BC2030 - BC2400
0S-B 14.64 TIAAA-32212 plant material AMS 3980 + 60 -283 + 0.96 3,930 £ 60 BC2200 - BC2580

H2ER. A (SA-FY-1)

KI1-171 TN K1-175 DAL RAE L) 111E D> (2000) 12X 5.

ATIHRED N T AE KRG K ORI S DT 7 7 O R K O bRk,

Table 2. Refractive index and chemical composition of glass shards of vitric ash layers in the SA-FY-1 core and their
correlative tephras. Chemical composition data of K1-171 and K1-175 are after Yoshikawa et a/.(2000).

Tephra sample

Refractive index

of glass (n)

Major elements of glass (%)

Trace elements of glass (ppm)

TiO, AlLO; Fe,0sTMnO MgO CaO Na,OK,0O P,O; Ba La Sc Sr V Y
SA-FY-1 141.41-44m 1.502-1.503 0.20 1227 1.37 0.06 0.09 1.05 359 3.82 003 603 28 7 98 2 32
K1-171 (Kakuto) 1.501-1.503 0.19 11.98 1.63 0.05 0.11 1.01 3.60 425 004 583 28 9 8 2 33
Kakuto p. flow (Miyazaki) 1.499-1.502 0.19 12.18 1.56 0.05 0.11 0.99 3.39 378 0.04 622 30 9 8 2 35
SA-FY-1 142.30-41m 1.502-1.504 0.30 10.34 1.34 0.05 0.18 1.35 3.66 2.93 0.05 416 17 4 90 13 28
K1-175 (Naruohama IV)  1.502-1.504 0.28 1219 159 0.05 022 1.84 347 282 005 483 22 5 115 12 31

Chemical composition was determined by ICP emission spectrometry. Fe,O;T means total Fe as Fe,Os.
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~. ® drilling-survey site
(this study)

® other drilling site

SN

I, R — R E AT & EaR—U 7 ALE. ZINED (1997) (N4, L RAZB mHERTY), M2 @ tifi72
Be EHEREY, ML PAT1E: EHEREM).

Fig. 1. Index map of the Fukaya - Ayasegawa fault zone and main drilling sites. The base map is after Sugiyama ez al.(1997).
L:Lower terrace deposits, M2:Middle terrace 2 deposits, M1:Middle terrace 1 deposits.
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Fig. 2. Detailed location map of drilling sites along the Arakawa-suikankyo line between Fukiage
and Osato Towns.
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GS-FK-1 Core (Length: 173.20m)
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U2 50 —
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MIS7 3 -~ \TB-a
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v volcanic sand
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— S
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us [
G4 7
L )
;[ .
! )
150 — °
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Fig. 3. Geologic columnar section of the Fukiage core (GS-FK-1).
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Fig. 8. Liquefied layer (sand-filled dikes intruding
into the silt layer) observed at the depth of
3.5 - 3.8 m of the OS-B core.
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