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Groundwater and Springs of Fuji Volcano, Japan

Ryuichi Tsuchr*

Fuji Volcano, 3776 m in altitude, is a stratified one of a conical type, situating on the Pacific coast of central Japan.
It began to form at ca. 100, 000y. B. P. and continued to erupt huge quantities of basaltic lavas and volcanic ashes through
the activities. Its activities have been divided into two stages before and after ca. 11, 000 y. B. P. The old stage, or the
“Ko-Fuji”, is characterized by frequent volcanic mudflows and ashes, and the new stage, or the “Shin-Fuji”, is by
eruptions of large quantities of basaltic lavas at the initial phase which are flowing down to most of the foot areas.

There are many springs on the foot of Fuji Volcano. Among them, large scale ones, such as “Kakida-gawa”, “Waku-
tama-ike”, etc. , are located, respectively, at the ends of the above-mentioned large quantities of basaltic lava flows.
On the other hand, there is no permanent river on Fuji Volcano. Most of the rainfall and melted snow have, therefore,
been considered to be percolating into underground, turning to groundwater, and beginning to spring on the foot. At
the phase of eruption, the temperature of basaltic lavas will attain as high as 1200°C or so. Therefore, the surface and
bottom of the lava flow are cooled rapidly, and crushed, and become clinker-like ones. However, the central or mid-
dle part of the lava flow gets cold slowly and solidifies densely. At high altitudes, the lava becomes thin and many
parts of the lava are crushed. Therefore, the rainfall and melted snow tend to percolate into underground at the
heights, and the groundwater is stored in crushed parts between the lava layers in the foot area where the slope is
smooth, and is pushed out from the end with the pressure of water which sinks in one after another. Thus, the main
springs around the foot of Fuji Volcano are not derived from underground rivers flowing on the Ko-Fuji mud-
flows but ground waters with high pressures from heights.

By the oxygen and hydrogen isotope analyses of spring water, the origin of spring was presumed to be rainfall,
which fell in and above the altitude of ca. 1000 m of Fuji Volcano before ca. 15 years. This means that it takes ca. 15
years for the rainfall, which fall above the halfway of Fuji Volcano, tending to springs at the foot.

Based on the flows of two rivers along the west foot, the amount of springs or ground waters in the west side of Fuji
Volcano is estimated as 1. 76 x 10°m®/day, and the total amount of ground waters in Fuji Volcano is estimated as (1. 76
x3.78=6.55) x10°m’/day or 24 x 10°m*/year. In this case, however, on the west side of Fuji Volcano, we can esti-
mate rain falls of the foot areas, 2500 mm/year in ca. 96 km’, which are not in the ground waters but flowing into the
rivers as surface waters of 430, 000 m*/day. So, the amount of ground waters of the west side of Fuji Volcano is esti-
mated as 1, 330, 000 m*/day, and those of total Fuji Volcano can be estimated as 5, 030, 000 m*/day.
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being made by the Ministry of Land Infrastructure and Transport
Mt. Fuji Sabo Office. Those of Yoshihara& Shiraito are being
made by the Meteorological Agency.
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Fig.3. Distribution map of springs originated from Fuji Volcano. (Elected from a map of springs, Shizuoka Prefecture (2002)).
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Fig.5. Topography of end areas of the Mishima basaltic lava flow
in the vicinity of Mishima City. The topography was written by
an old map [Mishima-shuku, 1 ; 20,000 (1867)]. Locations of
Kohama-ike and Kakidagawa Springs are shown in the map.
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An idealized profile of Fuji Volcano (North-South), with flowing down and making springs by pressured underground waters.
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Fig. 12.
the Wakutama-ike Spring.

A geologic profile of the Omiya basaltic lava flow and
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1A18 2R18

T, BRDOADZ XL HFLTERTE L, ELILOMT
K, BAROFEEIZ, 1) KEOEELI L, 2) K12
—15T L FHRIM L ) LR EZIF—ERKIRTH S Z
£,3) XIEBENT20DEWRS AT E R BT
ATERLVWIE, ZEALIZESTEIVWZ EED)TH
b, TNICREAOMBEABRICEZ SN, B3I2Xk 5Kk
FECTHEEHITHERTATH S Z L1, [TERD ORKE
DOFHHRAKETILHEENDE Z LR DT, PEH2

3A18 4R18 5A18 6A1H 7A18 8A18 9A18 10ATE N1AIB 12A18

385

—BHEHEVTIDTVEL LRV, AFICKHOEL R
WTHIDOKE EFES TENITIEERILET, KELRLED
AN SR

—75, /N, R Z ©TIREKE ORI S h
TWBD, ZTHUIFBEN - RIGINTBOKIEER > A 7 L5458
ke (1998) DFEFEL R TD, MO FRAMHE L
HAKREMR 72D ODPHEITIT—ETH L &0, FRHE
EOWEKEDS —RIC LR T2 L2 /A ThH, MR



N
B& L
BER (
1 a®
Ny
7 4 a
;N
\ VA A HELTER
/A/\I
/ \ A A
!
/ N
1| U
N
BRDE

14 HADEDBEL AN ZXLDOAT v T

Fig. 14. An idealized sketcoh of Shiraito-no-taki Spring at
Shiraito.
KE DT TR 80 #kEAR
EHE 6} 54+04  —82%  H7.8.22
FHE % 50+04 —8.6%o0 H7.8.22
BEM 6} 45+04  —8.5%o H5.7.12
+ =
10 05 05 10
(epm)
Na™+K®, cr
ca“<£EEEE;>Hco;
Mg™ So,”

B 15 FEBKOKE & RN ARRERE
/N, WEM,@E@®3(*yow(%¢(iJmm.
Fig.15. Water analyses, values of Tritium and 8“0 for the Ko-
hama-ike, Kakidagawa and the Wakutama-ike Springs in 1993
&1995.

386

P16 #HraE LIBMEERO S mIZED CE LI R 4
X3t ZheholEmfE, BLOILEORRWEKE L I
DI

LfvE g 2. Bl o L IR
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on distributions of the Shin-Fuji Oldest Basaltic Lava Flows, with
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shown. 1:Ko-Fiji mud flows, 2:Fuji Volcano-side slopes of sur-
rounded mountains.
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