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Rei Nakashima, Ichiyo Isobe, Seiichi Toshimitsu and Yoshio Sato (2002) Occurrences of large mam-
malian fossils and paleoenvironment of the latest Pleistocene deposits in the middle reaches of the
Hanamuro River, Tsukuba City, Ibaraki, Japan. Bu/l. Geol. Surv. Japan, vol. 53(7/8), p. 595-629, 4
figs., 3 tables, 13 plates.

Abstract: Abundant fossils of large mammals were collected from river beds of the Hanamuro River
in eastern part of Tsukuba City, Ibaraki Prefecture, Japan. Most fossils are identified with tooth and
tusk of the Naumann's elephant, Pa/acoloxodon naumanni (Makiyama). As a result of the excavation
around the Hanamuro River area, the mammal-bearing horizons are assigned to the uppermost Pleis-
tocene deposits, and are dated as ca. 35,000 to 25,000 y. B. P. by *C method. Macroscopic plant and
wood remains obtained from the mammal-bearing horizons are recognized as Pinus, Picea, Larix,
Tsuga, Styrax and Betula. Those plant taxa indicate that the horizons deposited under the cool-temper-
ate climate. From these facts, 2 nawumanni lived around the Hanamuro River area before the last
glacial maximum of such cooler climate.

Keywords: large mammalian fossil, Pa/acoloxodon naumanii (Makiyama), paleoenvironment, latest

Pleistocene, last glacial stage, Tsukuba City
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Fig. 1 Location of the study area. 1: Lowlands, 2: Uplands, 3: Moun-

tains and Hills. Modified from Unozawa ez /. (1988).
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Fig. 2 Geologic map of the study area. Compiled from Unozawa ez a/. (1988).

1: Kamiiwahashi Formation, 2: Kioroshi Formation, 3: Joso Formation, 4: Sakura-gawa Terrace Deposits and its equivalents, 5: Alluvial Deposits.
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Table 2 List of large mammalian fossils obtained from the river beds of the Hanamuro River.

Registered number ~ Date Species Part Location Collector Figured number

GSJ F12937*1 1975.2 Palaeoloxodon naumanni right lower tooth A (frombed)  A. Miyamoto "pl. 1, figs . 1-3"
*2 1977.2 ditto left mandible with tooth B (from bed)  S. Ichihara

GSJ F12939 1984.10.15 ditto left lower tooth 1 (float) Y. Miyoshi & K. Megumihara

GSJ F12954 1986.10.16 ditto lamellae of tooth 2 (float) K. Takada & T. Koshikawa

GSJ F12940*1 1987.9.14  ? Sinomegaceros sp. fragment of bone 3 (float) N. Yoshikawa

GSJ F12941 1987.9.23  Palaeoloxodon naumanni right lower tooth 4 (float) Y. Miyoshi

GSJ F12942 ditto ditto fragment of bone 5 (float) N. Yoshikawa

GSJ F12943 ditto ditto tooth 6 (float) N. Yoshikawa

GSJ F12944 1987.9.30  ? Sinomegaceros sp. fragment of bone 7 (float) Sasaki

GSJ F12945 ditto Palaeoloxodon naumanni lamellae of tooth 8 (float) N. Yoshikawa

GSJ F12946 1987.12.12 ditto ditto 9 (float) N. Yoshikawa

GSJ F12947 1988.2.20 ditto right lower tooth 10 (float) Y. Miyoshi

GSJ F12948 ditto ditto ditto 10 (float) Y. Miyoshi

GSJ F12949 1988.4.7  ditto right upper tooth 11 (float) Y. Miyoshi

GSJ F12950 1988.9.15 ditto lamellae of tooth 12 (float) N. Yoshikawa

GSJ F12951 ditto ditto ditto 13 (float) Y. Miyoshi & N. Yoshikawa

GSJF12952 1988.11.13 ditto ditto 14 (float) Y. Miyoshi

GSJ F12938*1 1989.1.4  ditto left upper tooth 15 (float) Y. Miyoshi "pl.2, figs.1-3"

GSJ F12953 1989.1.22  ditto tooth 16 (float) Y. Miyoshi

GSJ F12955°? 1989 unknown ?ragment of teeth no data no data

GSJ F16046 1990.7.28  Palaeoloxodon naumanni upper tooth no data (float) no data "pl.3, figs.1-5"

GSJ F16047 ditto ditto lamellae of tooth ditto C. Yokoyama "pl.4, figs.la-d"

GSJ F16048 ditto ditto ditto ditto H. Noro "pl.4, figs.2a-d"

GSJ F16049 ditto ditto ditto ditto T. Okumura "pl.4, figs.3a-d"

GSJ F16050 ditto ditto ditto ditto T. Okumura "pl.5, figs.la-f"

GSJ F16051 ditto ditto ditto ditto no data "pl.4, figs.4a-e"

GSJF16052 ditto ditto ditto ditto O. Nishi "pl.5, figs.2a-f"

GSJ F16053 ditto ditto ditto ditto Y. Watanabe "pl.6, figs.la-e"

GSJ F16054 ditto ditto ditto ditto K. Miyamoto "pl.6, figs.2a-e"

GSJ F13656 *1 1991.7.27 ditto fragment of tusk D (frombed) S. Tanaka "pl.12, figs.1-3"

missing ditto ditto lamellae of tooth no data (float) no data

missing ditto ditto ditto ditto ditto

missing ditto unknown ditto E (from bed) ditto

GSJ F16055 ditto unknown metacarpal or metatarsal  no data (float) ditto "pl.5, figs.3a-f"

GSJ F16059 ditto Palaeoloxodon naumanni lamellae of tooth ditto S. Tto "pl.7, figs.3a-¢"

GSJ F16056 1992.7.25 ditto fragment of tusk ditto S. Tto "pl.6, figs.3a-c"

GSJ F16057 ditto ditto lamellae of tooth ditto ditto "pl.7, figs.la-d"

GSJ F16058 ditto ditto ditto ditto ditto "pl.7, figs.2a-¢"

GSJ F16060 ditto ditto ditto ditto ditto "pl.8, figs.la-f"

GSJ F16061 ditto ditto ditto ditto ditto "pl.8, figs.2a-d"

missing ditto ditto ditto ditto ditto

GSJ F16062 1993.7.31 ditto ditto ditto H. Yonekawa "pl.9, figs.la-e"

GSJ F16063 ditto ditto ditto ditto H. Okano "pl.9, figs.2a-e"

GSJ F16064 ditto unknown fragment of bone ditto T. Kawanami "pl.13, figs.2a-d"

owned by collector ditto Palaeoloxodon naumanni fragment of tusk ditto Y. Ohki

GSJ F16065 ditto ditto lamellae of tooth ditto no data "pl.8, figs.3a-d"

GSJ F16066 *1 1993.8.29 ditto ?ulna 17 (float) K. Takamatsu "pl.13, figs.la-f"

GSJ F16067 1994.7.30 ditto lamellae of tooth no data (float) M. Makino "pl.10, figs.1a-f"

missing ditto ditto ditto ditto no data

GSJ F16068 1995.7.29 ditto fragment of tusk ditto S. Sohma "pl.11, figs.la-c"

GSJ F16069 ditto ditto lamellae of tooth ditto H. Hattori "pl.10, figs.3a-d"

GSJ F16070 ditto unknown fragment of antler ditto Y. Yasuhira "pl.11, figs.4a-d"

GSJ F16071 no data Palaeoloxodon naumanni lamellae of tooth ditto no data "pl.10, figs.2a-d"

GSJ F16072 ditto unknown fragment of bone ditto ditto "pl.11, figs.5a-d"

GSJ F16073 ditto Palaeoloxodon naumanni fragment of tusk ditto ditto "pl.11, figs.2a-c"

GSJ F16074 ditto ditto ditto ditto ditto "pl.11, figs.3a-c"

GSJ F16086 1999.7.31  unknown fragment of bone (replica) ditto K. Takagi

PEMTR 5 13582, AN % 2.+ 1 B A CROR b (20024R4 H30 H BIAE) . *2, *3 D ISR IR st RAG BB AT (A 5 KT A S ) |
Localities are referred to Figs. 2 and 4. Specimen *1 are exhibited at the Geological Museum as of April 30, 2002. Specimen *2 is stored at the Sakura

Historical and Ethnological Museum of Tsukuba City (See cover photograph in this issue).
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Fig. 3 Columnar sections in the Hanamuro-gawa Lowland. TG: gentle slope deposits correlated with the Sakura-gawa

Terrace Deposits. M.S.L.: mean sea level. AT: Aira-Tanzawa tephra. Dashed line: presumed boundary between TG

and Alluvial Deposits. The numbers of *C age data horizon are referred to Table 2.
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Table 2 *C age data analyzed from wood and peat samples in the

Hanamuro-gawa Lowland.

No. Location Analyzed sample Cage(y.B.P)

4 B wood 24,760+1,050 (GaK-6862)*
A wood >30,970 (GaK-6206)*
4 D wood 27,340+860  (GaK-13276)**
44 D peat 4,480+100 (GaK-14397)
45 D peat 89080  (GaK-14396)

#6 GS-TS-5 peat 19,800£470  (GaK-11591)**
*OFERITRHIZA (1978) 1285, *OFERITTEIL A (1988)12 k3.
*Data from Masuda e @/. (1978). **Data from Unozawa ez a/. (1988).
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Table 3 List of macroplant fossils collected from the
mammal-bearing horizons along the middle
reaches of the Hanamuro River.

species

cone Picea cf. shirasawae Hayashi
T3uga sieboldii Carriere
Larix sp.
seed Pinus koraiensis Siebold et Zuccarini
Styrux japonicus Siebold et Zuccarini
Corylus sp.
wood Picea sp.
Abies sp.
T3uga sp.
Salix sp.
Betula sp.
Sorbus sp.
Ulmus sp.
Hemiptelea mikii Minaki

Fraxinus sp.
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Fig. 4 Locality map of large mammalian and plant fossils around the Nagata-bashi Bridge of the Hanamuro River.
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$1-3X  Fw~ v Palaeoloxodon naumanni
(Makiyama) D75 I sHFARK WA i & ARl
GSJ F12937, X0.7.

Plate 1

Figs. 1-3  Occlusal and lateral views of the right lower
tooth of Palaeoloxodon naumanni
(Makiyama).
GSJ F12937, X0.7.
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%1-3XI  Palaeoloxodon naumanni
(Makiyama) O /¢ _EZAF O
g 4 & A
GSJ F12938, X0.45.

Plate 2

Fig. 1-3  Occlusal and lateral views of
the left upper tooth of
Palaeoloxodon naumanni

(Makiyama).
GSJ F12938, X0.45.
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Plate 3
Figs. 1-5

Palaeoloxodon naumanni (Makiyama) ?
AR o A, Ml s & O .
GS] F16046, X1.0.

Occlusal, lateral, anterior and posterior views
of the upper tooth of Palaeoloxodon
naumanni (Makiyama).

GSJ F16046, X1.0.
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[XIhi4

Palaeoloxodon naumanni (Makiyama) O F1B DR F-.

Fla-dX
#2a-dX
#3a-dX
Fda-elX

Plate 4

GSJ F16047, X0.5.
GSJ F16048, X0.5.
GSJ F16049, X0.5.
GSJ F16051, X1.0.

Lamellae of tooth of Palaeoloxodon naumanni (Makiyama).

Figs. 1a-d
Figs. 2a-d
Figs. 3a-d
Figs. 4a-e

GSJ F16047, X0.5.
GSJ F16048, X0.5.
GSJ F16049, X0.5.
GSJF16051, X1.0.
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2 1a-flX]

HlaflX

Plate 5

Figs. la-f

Figs. 2a-f

Figs. 3a-f

Palaeoloxodon naumanni (Makiyama) 9> FAE O WEHR .
GS]J F16050, X1.0.

P. naumanni (Makiyama) O FIEE DBHIF .

GS]J F16052, X1.0.

g H BT R,

GS]J F16055, X1.0.

Lamellae of tooth of Palaeoloxodon naumanni (Makiyama).
GSJ F16050, X1.0.

Lamellae of tooth of 2 naumanni (Makiyama).

GSJ F16052, X1.0.

Metacarpal or metatarsal.

GSJ F16055, X1.0.
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Plate 5
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XIhR6
Hla-eX

#H2a-elX|

#3a-clX|

Plate 6

Figs. la-e

Figs. 2a-e

Figs. 3a-c

Palaeoloxodon naumanni (Makiyama) 0 FIp O .
GS]J F16053, X1.0.

P. naumanni (Makiyama) O FIDOUH .

GS] F16054, X1.0.

P. naumanni (Makiyama) DY O Fr (S & i) .
GSJ F16056, X0.8.

Lamellae of tooth of Palaeoloxodon naumanni(Makiyama).
GSJ F16053, X1.0.

Lamellae of tooth of 2 naumanni (Makiyama).

GSJ F16054, X1.0.

External and sectional views of the fragmented tusk of
P, naumanni (Makiyama).

GSJ F16056, X0.8.
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[XIfiR7

Palaeoloxodon naumanni (Makiyama) O FAH O WA -
Fla-dX GSJ F16057, X0.8.

F2a-eX  GSJ F16058, X0.8.

#F3a-elX  GSJ F16059, X1.0.

Plate 7

Lamellae of tooth of Palaeoloxodon naumanni
(Makiyama).

Figs. la-d GSJ F16057, X0.8.

Figs. 2a-e  GSJ F16058, X0.8.

Figs. 3a-e  GSJF16059, X1.0.
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Plate 7
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[Xix8

Palaeoloxodon naumanni (Makiyama) 9 FIE IR .
F1afXl  GSJ F16060, X0.7.

$2a-dXl  GSJ F16061, X0.7.

#$3a-dXl  GSJ F16065, X1.0.

Plate 8

Lamellae of tooth of Palaeoloxodon naumanni (Makiyama).
Figs. la-f GSJF16060, X0.7.

Figs. 2a-d GSJF16061, X0.7.

Figs. 3a-d  GSJ F16065, X1.0.
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Palaeoloxodon naumanni (Makiyama) B ODIHR .
FlaelX] GSJ F16062, X0.65.

$2a-elX]  GSJ F16063, X0.65.

Plate 9

Lamellae of tooth of Palaeoloxodon naumanni (Makiyama).
Figs. la-e  GSJ F16062, X0.65.

Figs. 2a-e  GSJ F16063, X0.65.
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Plate 9

—621—



HWEFENIHE 20024 H53% WT/8%5

XIfR10

Palaeoloxodon naumanni (Makiyama) O FIBEDIHR .
FlafXl  GSJ F16067, X0.75.

$2a-dXl  GSJ F16071, X0.75.

#$3a-dX  GSJ F16069, X0.75.

Plate 10

Lamellae of tooth of Palacoloxodon naumanni (Makiyama).
Figs. la-f  GSJ F16067, X0.75.

Figs. 2a-d GSJF16071, X0.75.

Figs. 3a-d GSJ F16069, X0.75.
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Hla-clXl

52a-cX|

#H3a-clX|

Fda-dX|

#5a-d[X|

Plate 11
Figs. la-c

Figs. 2a-c

Figs. 3a-c

Figs. 4a-d

Figs. Sa-d

Palaeoloxodon naumanni (Makiyama) D YR OB F D
At & i

GSJ F16068, X0.8.

P. naumanni (Makiyama) DY) & OB D 41 it & b i .
GSJ F16073, X0.8.

P. naumanni (Makiyama) 9 Y P OB Fi- D 44 1 & W i
GS] F16074, X0.8.

> HDFHDILELD—EE.

GS]J F16070, X0.8.

Hh.

GSJ F16072, X0.8.

External and sectional views of the fragmented tusk of
Palaeoloxodon naumanni (Makiyama).

GSJ F16068, X0.8.

External and sectional views of the fragmented tusk of 2
naumanni (Makiyama).

GSJ F16073, X0.8.

External and sectional views of the fragmented tusk of 2
naumanni (Makiyama).

GSJ F16074, X0.8.

Fragment of antler.

GSJ F16070, X0.8.

Fragment of bone.

GSJ F16072, X0.8.
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Palaeoloxodon naumanni (Makiyama) DY b o
R (Sme ) .

FlacXl GSJ F13656-1, X0.7.

#H2a-cXl  GSJ F13656-2, X0.7.

#$3a-cXl  GSJ F13656-3, X0.7.

Plate 12

External and sectional views of the fragmented tusk of
Palaeoloxodon naumanni (Makiyama).

Figs. la-c  GSJ F13656-1, X0.7.

Figs. 2a-c  GSJ F13656-2, X0.7.

Figs. 3a-c  GSJ F13656-3, X0.7.
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Plate 12
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[Xf13
#1afX

2a-d[X|

Plate 13

Figs. la-f

Figs. 2a-d

Palaeoloxodon naumanni (Makiyama) ) R (?) .
GS]J F16066, X0.22.

P. naumanni (Makiyama) D5 D—#(?)

GS]J F16064, X0.35.

Incomplete ?ulna of Palacoloxodon naumanni (Makiyama).
GSJ F16066, X0.22.

Fragment of bone.

GSJ F16064, XX0.35.
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