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Abstract Sihailongwan maar lake is located in the Cenozoic Longgang volcanic field northeastern China. Sediments of the
Sihailongwan maar lake have been sampled by drilling under Chinese-German cooperative project. The sediments have not disturbed
during the drilling. The varve was also well preserved in the sediment core of the Sihailongwan maar lake. Volcanic ash was recognized
in the sediments of the Sihailongwan maar lake in the Longgang volcanic field of NE China. Volcanic ash studied is located in 70 c¢m
below bottom of the Sihailongwan maar lake. This volcanic ash cannot comprise a continuous tephra layer which consists of sparse
pumice and tephra in the same depth of the sediment core. The particular shape and sharp rim of the volcanic glass shard suggest that
the volcanic ash is the result of direct sinking to the bottom of the Sihalongwan maar lake from volcanic eruption rather than one of
secondary transportation. Chemical composition of this volcanic ash by electron microprobe analyses shows that SiO, varies from
74.72% to 76.64% Al,O,from 10.22% to 11.53% TFeO from 3.72% -4.35% Na, O from 4.20% —-4.77% and K, O from
4.18% —4.43% . This characteristic suggests that the volcanic ash was derived from rhyolitic lavas rather than basaltic lavas.
However the volcanic rocks distributed in the Longgang volcanic filed consist of basaltic lavas and basaltic pyroclastic rocks there is
no rhyolite outcropped around the Sihailongwan maar lake. The concentrations of the major element oxides of the volcanic ashes are
consistent with those of pumice from Tianchi volcano erupted in 1199 — 1200 AD which is located to the northeast 200 km of the
Sihailongwan and show considerable differences from those of the volcanic rocks located in the Longgang volcanic field. This feature
rules out the possibility that the volcanic ashes interbedded within the sediments of Sihailongwan maar lake were derived from the
eruptions of the Longgang volcanic field. In addition the sparse distribution of the ash in the sediment is consistent with this inference.
The volcanic ash was considered to be the product of eruption of Tianchi volcano erupted in 1199 — 1200 AD based on a geochemical
comparison between chemical composition of the volcanic ash and those of the Tianchi volcanic rocks erupted in 1199 - 1200 AD.
Moreover the age of the volcanic ash is around 1630 AD to 1085 AD on the basis of the previous '*C dating of the sediments of the
Sihailongwan maar lake which is consistent with the age 1199 —1200 AD of the Tianchi volcano erupted in historical times. This
result probably shows that the products erupted from Tianchi volcano occurred in 1199 — 1200 AD reached the Longgang volcanic field.
The Sihailongwan maar lake likely is Northwestern boundary of the product from the Tianchi volcano erupted in 1199 - 1200 AD
because the volcanic ashes show fine-grained features and low contents in the sediments. The study implies that the magnitude of the
Tianchi volcano activity erupted in 1199 — 1200 AD is larger than that of the previous estimation.
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Table 1  Chemical composition of glassy matrix of volcanic ash in sediments of the Sihailongwan maar lake
SHL-1 SHL-2 SHL-3 SHL4 SHL-5 SHL-6 SHL-7 SHL-8 SHL-9 SHL-10  SHL-11 SHL-12
Si0, 76.18 76.30 76.04 76.55 75.89 75.93 76.12 75.67 74.72 76.28 76.20 76.64
TiO, 0.26 0.25 0.27 0.22 0.25 0.22 0.24 0.24 0.21 0.25 0.22 0.21
Al, Oy 10.72 10.50 10.57 10.45 10.24 10.36 10.22 10.32 11.53 10.38 10. 46 10.45
TFeO 4.11 4.07 4.20 3.92 4.16 4.06 4.04 4.29 4.35 3.98 4.04 3.72
MnO 0.08 0.06 0.07 0.05 0.07 0.08 0.07 0.06 0.08 0.05 0.11 0.09
MgO 0.03 0.02 0.02 0.03 0.03 0.02 0.02 0.02 0.03 0.02 0.01 0.01
CaO 0.17 0.21 0.19 0.19 0.32 0.23 0.27 0.38 0.35 0.03 0.19 0.15
Na, O 4.20 4.32 4.41 4.38 4.61 4.63 4.61 4.67 4.52 4.77 4.38 4.42
K,0 4.23 4.23 4.20 4.21 4.39 4.43 4.39 4.32 4.18 4.21 4.36 4.28
P, 05 0.02 0.03 0.03 0.01 0.03 0.04 0.02 0.02 0.03 0.03 0.02 0.03
97.51 97.86 97.77 96.77 96.29 96.74 96.77 97.63 98.36 97.52 98.44 97.97




16 1
147
12 1
£ 10w
=
L s
[+ ]
Al
2
40 45 30 55 60 6% 70 TS

(@)
|
Fig. 1

Sihailongwan maar lake

12

74.72% ~76.64% Al,O,
TFeO
4.18% ~4.43% 1
1
1.16 ~1.35

2000

Schmincke

1999

4.1

$i0,
VEI

SIOL(%0)

A

3.72% ~4.35% Na,O

TAS
1199

TAS diagram of volcanic ash in sediments of the

$i0,
10.22% ~11.53%
4.20% ~4.77% K,0

Na,0 +K,0 /A0,

1

2001

1199 ~ 1200

Horn and

253

200 km
1999
1995 1998
1974 40
“e 820 ~ 1489
a B.P. 1999 1998
“C
1215 2000
1199 6
1200 5
1199/1200
Mingram et al. 2000
74 cm 915 a 1085 AD
44 cm 1630 AD
69 ~70 cm
1630 AD 1085 AD Zielinski 1994
1630 AD 1085
AD VEI 7
1199 ~ 1200
1200 ~
1201AD Mingram et al. 2000
1199 ~ 1200
Rose and Chesner 1987 Acharyya and Basu
1993
1
1199 ~ 1200
1 1 1
1
1 1
1199 ~ 1200 1



254

1 1199 ~ 1200
69 ~70 cm
1199 ~ 1200
2000
Mingram et al. 2000
1199 ~ 1200
1000
4.2 1199 ~ 1200
Sigurdsson 2000
1199 ~ 1200

Michida and Arai 1983

Gill et al. 1992 1995 1999

1199 ~ 1200

NW

1 69 ~70 cm
1199 ~ 1200
1199 ~ 1200
2 1199 ~ 1200 NW
KUL
J. Hertogen J. Mareels M. Romain

Kiel Schmincke

40072026 40372045

2005 211

Acta Petrologica Sinica

References

Acharyya S K Basu P K. 1993. Toba ash on the Indian subcontinent and
its implications for correlation of Late Pleistocene alluvium.
Quaternary Research 40 10 -19

Brauer A. 1994. Weichselzeitliche sediments des Holzmaares-
arvenchronologie und Nachweis von Klimaschwankungen. Dokumenta
natirae 85 1-210

CuiZX Jin YT LiN. 2000. A historical record of 1199/1200 AD
eruption of Tianchi volcano  Changbai mountains and its
significance Acta Petrologica Sinica 16 2 191 —193 in Chinese
with English abstract

Fan Q C Liu RX Wei HQ Sui JL Li Ni. 1999. Petrology and
Geochemistry of volcanic rocks erupted from active volcanoes of
Jinlongdingzi Longgang volcanic field NE China Acta Petrologica
Sinica 15 4 584 =589 in Chinese with English abstract

Gill ] Dunlap C McCurry M. 1992. Large-volume mid-latitude CI-
rich eruption during 600 ~ 1000 AD Baitoushan China. Chapman
Conference on Climate Volcanism and Global Change AGU March
23 -27 Hito Hawaii 1-10

GuoZF LiuJQ SuiSZ LiuQ HeHY NiY Y. 2001. Estimation
of amount of volatiles released from Baitoushan volcanoes Changbai
mountains NE China and its significances. Sciences in China

Series D 31 8 668 ~676 in Chinese

Guo Z F LiuJQ Chu GQ Negendank J F W. 2002. Composition and
origin of tephra of the Huguangyan maar lake. Quaternary Sciences
22 3 266 -272 in Chinese with English abstract

Hall V. A Pilcher J] R. 2002. Late-Quaternary Icelandic tephras in
Ireland and Great Britain  detection  characterization and
usefulness. The Holocene 12 2 223 -230

Horn S Schmincke H. -U. 2000. Volatile emission during the eruption of
Baitoushan volcano  China/North Korea  ca. 969 AD. Bull.
Volcanol. 61 537 -555

Liu J Q. 1999. Volcanoes in China. Beijing Science Press 13 — 126

in Chinese

Liu R X Wei HQ Li J T e al. Tianchi volcano in Changbai
mountains. In Liu R X ed  Volcanism and human environment.
Beijing Seismological Press 1995. 1 =13 in Chinese with English
abstract

Liu RX Wei HQ LiJT. Eruptions of Tianchi volcano in Changbai
mountains. Beijing Science Press 1998. 83 — 107 in Chinese
with English abstract

Machida H Arai F. Extensive ash falls in and around the Sea of Japan
from large late Quaternary eruptions. J. Volcanol. Geothermal. Res
1983 18 151 - 164

Mingram J Schettler G Allen J et al. The Eifel of N. E. -China-maar
and crater lakes of the Long Gang Volcanic Field. Terra Nostra
2000 6 353 -363

Pilcher ] R Hall V A McCormac F G. 1996. An outline
tephrochronology for the Holocene of the north of Ireland. Journal of
Quaternary Science 11 6 485 -494

Rose W I Chesner C A. 1987. Dispersal of ash in the great Toba
eruption 75 ka. Geology 15 913 -917

Sigurdsson H. 2000. Encyclopedia of Volcanoes New York Academic



Press 1 -1384

Sarna-Wojcicki A M Davis J 0. 1991. Quaternary tephrochronology. In
Morrison R B ed. Quaternary nonglacial geology. Boulder Colorado
The Geological Society of America 93 - 116

SuiSZ Liu]JQ GuoZF Hal VA Turmey CSM Wang W Y.
2003. Extraction and measuring techniques of volcanic ash. Earth
Science Frontiers 10 1 111 — 116 in Chinese with English
abstract

Usinger. 1991. Ein Stechbohrgerat Zum Bergen von torfen und
Seesedinenten fur Einsatz biszu grosseren Tiefen. In  Symposium of
Paleolimnology of Maar lakes Eds. Zolitschka B and Negendank J F
W . Bitburg 55

Zielinski G A Mayewski P A Meeker L D. 1994. Record of volcanism
since 7000 B. C. from the GISP2 Greenland Ice Core and

implications for the volcano-climate system. Science 264 948 —-952

. 2000. 1199 ~ 1200

255

16 2 191 -193
. 1999.
15 4 584 -589
. 2001.

1199/1200
D 31 8 668 -676
Negendank J F W. 2002.
22 3 266 -272
. 1999. . 13 -126
. 1995.

. 1998.
83 - 107
. 2003.
10 1 111-116



256 Acta Petrologica Sinica 2005 21 1

11.
12. 20
“ 1 2 3 . 1 1. 2 1
13.
— 3~8

14.

15.

16.

80mm 170mm 6
240mm x 170mm
1. 17.
2.
in Chinese in Chinese with English abstract
3 6
6 18. “ B M
4. o
1
5.
6. 1
1 30
7. _
8. 10 . . . In ed. /eds.
25000 . . -

19.
9.

20.

100029
9825 /
10. 4 010 62008121
6 E-mail ysxb@ china. com

E-mail http //www. chinainfo. gov. en/periodical/ysxb98/



