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Cover Photograph

New terrace outcrop along the Kuji River, Daigo Town, Ibaraki Prefecture

The Kuji River, which flows from southern Fukushima Prefecture to northern Ibaraki Prefecture, traverses the
northern Kanto Mountains and the Kanto Plain. Numerous fluvial terraces have developed along the Kuji River, and
recently, a new terrace outcrop has appeared. We surveyed the outcrop and obtained valuable information. The upper
yellow-orange tephra and the middle orange-brown tephra in the photograph are the ~4.4-ka Akagi-Kanuma tephra
and the ~6-ka Daisen-Kurayoshi tephra, respectively. For details, please refer to the article by Hosoi and Furusawa in
the current issue. We wish to extend our gratitude to Dr. KOMATSUBARA Taku (Quaternary Basin Research Group,
GSJ), who helped us with field research on the terrace outcrops (person on the far left in the photograph).

(Photograph and Caption by HOSOI Jun)
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HOSOI Jun and FURUSAWA Akira (2023) Daisen-Kurayoshi tephra in fluvial terrace deposits along the
Kuji River in northern Ibaraki Prefecture, Japan. Bulletin of the Geological Survey of Japan, vol. 74 (4), p.
167-178, 7 figs, 1 table and 1 Appendix.

Abstract: The Kuji River, which flows from southern Fukushima Prefecture to northern Ibaraki Prefecture,
traverses the northern Kanto Mountains and the northeastern Kanto Plain. The ages of terraces along the
Kuji River provide information on the uplift of the northern Kanto Mountains and the difference in the
amount of tectonic uplift between the mountains and the plain. In this study, we newly discovered Daisen-
Kurayoshi tephra (DKP) in a fluvial terrace deposit at Minamitage, Daigo Town. The tephra retains volcanic
glass, whose refractive index, major chemical composition, and petrological characteristics are consistent
with reported data for DKP tephra. Based on the terrace age and the height difference between the present
riverbed and the terrace surfaces, it is possible to compare the terraces along the Kuji River in the northern
Kanto Mountains and in the Kanto Plain (eastern Urizura Hills). The results suggest that there has been no
significant difference in tectonic uplift between these regions for at least the last 60,000 years.

Keywords:Daisen-Kurayoshi tephra, volcanic glass, refractive index, major composition, river terrace,
Kuji River, Kanto Plain, Kanto Mountains, Abukuma Mountains
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Fig.1 Geographic map features the slope around Kuji River created by using the
Geospatical Information Authority of Japan (GSI) Tiles collection of the GSI.
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Fig. 2 Geographic map around the Minamitage, upper Kuji River, created by overlaying a slope map of
the GSI Tile Collection on a topographic map of the GSI map. Cross-section with 1:4 aspect ratio
also shown in the lower left. Solid star indicates the location of the DKP tephra discovery.
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Fig. 3 Photograph and columnar section of the terrace deposits. *Newly found tephra.
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Fig. 4 Refractive index of volcanic glass of newly found tephra
in this study.
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Table 1 Major element contents of volcanic glass in DKP tephra found in this study. S.D. = standard deviation.

211212-3 (DKP)

point No.
Sio,

S.D.

Average

14
70.47

13

70.18

12
71.14

10
71.76

0.68

71.02

70.87 SiO,

72.17

70.99

71.53 70.74 69.73 70.08 71.33 71.29 71.70

71.28

0.05
0.23

0.26
13.71

026 TiO,
1354 AlO,

33

0.
13.93

0.26
14.01

0.33
13.39

0.23
13.62

0.22
13.39

0.23
13.65

0.29
13.63

0.26
14.02

0.28
13.51

0.35
13.95

0.21 0.19 0.29
13.64 13.91

13.99

0.16
13.52

60 FeO

1
0
0
1
3

- i)

0.1

62

2.
95.71

261 K,0

95.16

56

2.
95.77

2.46
95.39

2.73
95.19

2.78
96.82

2.68
95.94

2.68
95.87

2.67
96.09

2.47
96.35

2.63
95.69

2.60
95.54

2.40
94.79

2.68
95.44

2.66
96.46

69

2.
95.08

Total

S.D.

Average

point No.
Sio,
TiO,
Al,O3

1
0.06
0.24

0.5

74.20

74.73 73.57 73.58 7447 SiO,

74.54

74.16 74.12 73.56 73.35 74.54 73.99 74.62 74.05 74.80

74.97

0.27
14.33

027 TiO,
1423 ALO,

0.34
14.55

0.27
14.69

0.35
14.07

0.24

14.07

0.23
13.96

0.24
14.24

0.30
1418

0.27

14.55

0.29
14.12

0.37
14.60

0.22 0.20 0.31
14.29 14.67

14.50

0.17
14.22

0.15
0.06
0.07
0.12
0.10

1.82
0.07
0.44
1.95
417

1.68 FeO
0.00 MnO
0.44 MgO
2.06 Ca0
410 Na,0
2.74 K,0

1.84 1.85 1.93 1.75 1.79 1.68 2.03 1.78 1.89 1.69 212 1.99
0.14 0.06 0.05 0.10 0.03 0.07 0.13 0.00 0.09 0.00 0.05 0.22
0.45 0.55 0.50 0.46 0.54 0.50 0.43 0.43 0.32 0.38 0.44 0.45
1.98 2.04 217 1.89 2.10 1.80 1.88 1.86 1.81 1.84 2.02 2.08
417 443 431 4.10 417 4.07 4.21 416 417 4.08 4.26 411
100.00

1.77
0.10
0.29
1.96
424

159
0.00
0.37
182
404

FeO
MnO
MgO
Ca0l
Na,O
K,0

0.1

2.74
100.00

67

2.
100.00

2.58
100.00

2.87
100.00

2.87

100.00

2.79
100.00

2.80
100.00

2.78
100.00

2.56
100.00

2.75
100.00

2.72
100.00

2.53
100.00

2.81

100.00

2.76
100.00

2.83
100.00

Total
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Fig. 7 Longitudinal section of present riverbed and fluvial terraces around the middle to upper reaches of the Kuji River.
Terrace surface names around the Koiwai are from Sakamoto and Unosawa (1976).
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UTSUNOMIYA Masayuki and HOSOI Jun (2023) Depositional age based on calcareous nannofossil
biostratigraphy of the Miocene Uchiono Formation exposed in Daigo Town, Ibaraki Prefecture, Japan.
Bulletin of the Geological Survey of Japan, vol. 74 (4), p. 179-185, 3 figs and 1 Table.

Abstract: Calcareous nannofossil assemblages in mudstone samples from the Miocene Uchiono
Formation exposed in Daigo Town, Ibaraki Prefecture, Japan, were examined for the depositional ages.
Five samples obtained from four sites yielded calcareous nannofossils indicating CN3 or CN4 zones,
which are dated to 17.65-13.60 Ma (early-middle Miocene). These results are consistent with previous
studies of radiometric ages of pyroclastic rocks as well as diatom biostratigraphy.

Keywords:biostratigraphy, calcareous nannofossil, Daigo district, Miocene, Uchiono Formation
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Formation, Os: Osawaguchi Tuff Member, As: Asakawa Formation, Nn: Nantaisan Volcanic Breccia, Na: Nawashiroda
Formation, Ko: Konamase Formation, Uc: Uchiono Formation, Hg: Higashikanasayama Formation, Ku: Kunugiuchi Formation.
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Felsic pyroclastic rocks
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Conglomerate and sandstone (sandstone-dominated)

Conglomerate and sandstone (conglomerate-dominated)
Ucs | Conglomerate, sandstone and mudstone (sandstone-dominated) £

Konamase Conglomerate and sandstone (conglomerate-dominated)
Fm. Kos | Conglomerate, sandstone and mudstone (sandstone-dominated)
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Fig.2 Geological map of this study, showing the locations where mudstone samples U002, UO03, UO07, UCm07,
UCmO09 were obtained. Quaternary sediments are not shown.
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SN LA ER T L2254 FH 7 2ICHETHAL
721, SRS IEAT IS E & O TR 10 25 R SR A B g
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1R FRE X N-HERE ORI S B L 2 RIKE - 2 (bR, EEHVEHEIZRO & 515”7 5 A« abundant (2 FE),
C:common (Y3@), F:Few (D). RIFIRBIZIRD L HIZT/RT 3G good (RAF), M :moderate (F
FEEE), P :poor (V). EEHVRIUZKRD K5 ITRT 5 + : FEHMfERE & 7= Fl.

Table 1 Distribution chart of calcareous nannofossil identified from the sedimentary rock samples. Abundance; A:
abundant, C: common, F: few. Preservation; G: good, M: moderate, P: poor. +: present.

Sample Uoo02 U003 uoo7 Ucmo7 UCmo09
Abundance C C F C F
Preservation G M M M M
Calcidiscus leptoporus (Murray and Blackman) 1 3
C. macintyrei (Bukry and Bramlette) +
Coccolithus pelagicus (Wallich) Schiller 41 54 36 44 20
Coccolithus miopelagicus Bukry
Ceratolithus spp.
Cyclicargolithus floridanus (Roth & Hay) Bukry 2 3 5 1 2
Amaurolithus spp.
Discoaster deflandrei Bramlette & Riedel 2 2 2 + 2
Discoaster spp. (with 6 rays) 1
Discoaster spp. (with 5 rays)
Helicosphaera carteri (Wallich) Kamptner 1 6 2 1
Helicosphaera scissura Miller 5 1
Helicosphaera ampliaperta Bramlette & Wilcoxon
Small placolith (<3 ym) 18 11 9 20 17
Reticulofenestra spp. (3.1-4.0 ym) 15 4 13 11 21
Reticulofenestra spp. (4.1-5.0 ym) 4 4 7 7 14
Reticulofenestra spp. (5.1-6.0 ym) 4
Reticulofenestra spp. (6.1-7.0 ym) 1 2 2 9
Reticulofenestra pseudoumbilicus (Gartner) Gartner (>7 um) 4
Sphenolithus heteromorphus Deflandre 2 2 3 5 3
Sphenolithus spp. 7 13 16 7 2
Umbilicosphaera spp. 1 1 1
Total 100 100 100 100 100
CN zone (Okada and Bukry, 1980) CN3—4 CN3—4 CN3—4 CN3—+4 CN3—4

L 7.

PEOFIEIZL>THRONZZITA54 F &, ik
W % fitf 2 72Olympus A= W SR $EBX-53PI1Z T 1,500 1%
MRCTHEEL, LB /LA OMERE %1772 [
I233) 2ZOEFREEDY A TFHUABEEFEIZONT
3, SIRERICERL2—RLy 7 A A F5DFA4 T 12—
WHE AW T X L 22§ 4 7 4 27V 4 IZFRL,
WZE U CERAIL 72,

FIKEF 7t ADEHEIZDWTIE, 0.1 mm’ NIZE
WEN B PR s B A 1018 & D £ W4 % Abundant,
1 ~ 101l & Common, 1A DIGE % Few & U CaFil L
7o e, BAEOFEIZOWTIL, AR E 72 I35
KX ORELANELERIKE S /{bAsx B &2 38T
A 13Good, 3 ~ 6# % 58 3 54A IZModerate, 63Xk D
E L2 WA 1dPoork LCEHIGL 72,

ZITATA FEBEWMEED A A= AN AT — P & Hn
TEREL, —ilB s 720 A5t 100f% HRICAIKE S/

{LEDRELFHEEIT-72EFE1R). GdROBICE, 2
a9 2EEOEFL ERKHS T3 D% 1flE LT
A, FAITiizz g Didpresent (+) & L THEFLL 7.
72720, BEPKELS LA S 33 2R LR ERIC
LKARBLRTEE R LD LELON, RIEDHREL
BIENRELRTWI L8 b 57280, B4 E b
FEEL V. BREORBUCINA, EINEAZ DO TH N
FEOA WS FHMT 5 728, 24 mm x 36 mm®D B /35— F 5
2 EERL, ZOMFETRD 5 zfidpresent (+)
& L CREERL 7=

HIKE F 7 AL D 534 idOkada and Bukry (1980) i2 &
% X (CNA) # 0 U, A& 5ER o Bl 4103,
JiHI| & U T Geologic Time Scale 2020 (Raffi ef al., 2020) {Z
o7z, ZOfth, A F T 3BEHIROLEFE (Boesiger et
al., 2017) ® = H - @A (1998) 12 & 2 ERF RO AT ¥
T2 REZBHFIIL A HEEICE L TEEEARNIC
Young (1998) IZHEVY,  Reticulofenestral® (X F 6] & 1347 D

{
{
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3 KR 5 U 22K AR ORDEHEME T H. (o) DARMHZER, €O
BER=ZIIR. 27 =3 —id5um. FEZIE FREHSCF v 7Y a VIl
Fig. 3 Photomicrographs of the key species of calcareous nannofossils from the Uchiono Formation.

(a) Cyclicargolithus floridanus (Roth & Hay) Bukry, cross polarized light, (b) Reticulofenestra
pseudoumbilicus (Gartner) Gartner, cross polarized light, (¢) Discoaster deflandrei Bramlette &

Riedel, phase-contrast, (d, €) Sphenolithus heteromorphus Deflandre, cross polarized light, (f)

Helicosphaera scissura Miller, cross polarized light. Scale bar is 5 pm.

FHAXZTEIZEH KL 2095, 233 2O RE
27 umBd kb D Reticulofenestralg (3 A4 g 7 27 ) 75 5 B 4
7 6 Reticluofenestra pseudoumbilicus & WS, Sphenolithus
JEAZ D W TR E 15 E & U T H % & Sphenolithus
heteromorphus & % 31 LL 4} D Sphenolithus)g (Sphenolithus
spp.) (ZIX53 L7z, Z Ui~ I8 ik D Sphenolithus
JBD LMD X A BR L 728 DT, Sphenolithus spp.i%
Sphenolithus moriformis & Sphenolithus abies% & A, M
DR ZRMENENZ & S RIEIRITb R 5 7.

4. R

ME U 725kHE Coccolithus pelagicus & Reticulofenestra
spp. B L, MEHEROBEKE LD S, UCm09IZ B
U T (dReticulofenestra spp.D & &t B 78 2 H® Tk
D, C. pelagicus!Zxt L CTHBNS 5 iR R 7 um % 4
3 Reticluofenestra pseudoumbilicusH g9 % MDA
BB 5 Tnva, K Tsmall placolith (<3 um) & &
#£3.1-4.0 pm®D Reticulofenestra spp.’’ % \). Discoaster
deflendrei |3 U 8 & U 7=Discoaster@ 385K 5= R V5 i D
B CHEEE B WL G % - 72 ERUE O #t
f 1%, Z DI A Okada and Bukry (1980) DCN4## 0 |
PR % FH %€ 3 % Sphenolithus heteromorphus )’ 4 T @ i\
PHREER L. 72, 7 OWMEACNIH O LR % HE
9§ % Helicosphaera ampliaperta’ FEH, L e 70 5 72, & 72
ETORE 2 S, MEH A 5CNSalliii & THEM T 2
Cyclicargolithus floridanus 3 PEI U7z, C. pelagicus D 3Ti%

f& & U T Coccolithus miopelagicushHF1 6N TN B0, 5
EIRRGET U 72308 2 I3 EH U e 2 5 72, AT —%IZ 14
umz B A BEERERL, —A%IZ 14 pm &R A S {EEH
B3 2 DIICNsbHiHTH 5 Z & 2F1 S 1T B (Young,
1998).

5. &R

FIKREF 7 ACATEEIZHED & K F IR D R ET i D HE
HERICODWTHRT 5. ATHURONKEE 513
CN4 i @ _EFR % %€ 3 % Sphenolithus heteromorphus 4
A2 BEEH L 72 GE3X). AROFEH TIRIZ 17.65 Ma,
pEM I3 13.60 Mak 215, ATORBHIF1TCN3
i 1R (14.86 Ma) % #L3E § % Helicosphaera ampliaperta
FEEHEY, U002, U007, UCmO7 A 5 AFd & JEAEH R
29 % Helicosphaera scissurad FEHY U 72. H. scissura®
AR X B — AR 2 H. ampliaperta (FIEECTHh 5
A’ (Perch-Nielsen, 1985), X ¥ ¥ aBEHIgOAIKE ) /
LG RER & R ER 2 r — LTI H. scissura® pEH FRE
1214.0 Mak "F&Ed 654, H ampliaperta® e, EFR (14.9
Ma) & O & %\ (Boesiger et al., 2017). H. ampliaperta
FHRIC K > TELSKEMRLENWZ EXMEhTED,
Discoaster deflendrei® % LR (15.80 Ma) % & ORUEHE
BEA W 6T 3 (Rio et al., 1990 5 Sato et al., 1991 ;
Takayama, 1993 ; —H - &fF, 19984 &). L, L, &
[EIRRES L 725 BHZ B W T Bk D & 35 U Discoasterf@d @
B MR OB PR & NI E A K 5 54 4
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botZ e, WEHRIUEHEI BN TH L2281 6h0
KB F 7 ALRBESEIZ 351 B Discoasterl@ O #E S O g
AL EMETT A Z & nEEL Y., DEESEADE, N
KBk DOEHICN3 48 & L TibA# 2 A Ko &
&4, FREME L Ci317.65-13.60 MalZ #H2§
3EZb6N5. D EORMIIIEAEOHEE AT R
SHER OME 2 5 HEE & 1 5 N KB RE O HERB AR (R
15.7-15.3 Ma : Hosoi et al., 2020, 2023) & FHAINTdH 5.

—H - EHE (1998) I3FARNLE O R FHRA DG D HIK
B /AL fEF & Reticulofenestral@g d H A XZAL % Gt
L, &fE7 umbl EDReticluofenestra pseudoumbilicus 3 A
DIRREDE IR HEEKn-3OE N &0 & LT 5
ZEEMELZ. Bhold 7, CN3WECN4H DB T
Kn-3 & O TZOKn-1 8GR K D FAICHEE S b &
LT\ %. R pseudoumbilicus®DH 4 X% EZET5 &, R
RUCmO09 1ZB8 U Tidfth D3R & D & HERIFAUAVE < CN4
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S TO+ A L RETBBETH A 5.

6. £&O
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