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Underground Geology and Confined Ground Water in the Kuki Area in Saitama Prefecture

——Assoclative Studies with the Explorvatory Drilling Kuki G5-1——

By

Yoshito Kino
Abstract

In the Kuki area in Saitama prefecture, the confined ground water is separated by chemical
characters into two ground water groups, which are the semi-connate ground water named as

H

“Furutone ground water mass’’ and the fresh ground water flow named as ‘Koga ground water
flow"”. Turutone ground water mass is regarded by its chemical composition to belong to the
fossil water. Koga ground water flow is characterized by the permeation and flow of the fresh
water, originated by the ground surface water or the méteoric water.

The values of the ground water elements, such as the temperature, the resistivity and the
chemical component, are different in every depth of aquifers (Tables 1, 2, Fig, 7). Therefore the
discussions of the ground water and the studies of the conditions of the ground water existence
should be done with every horizon of aquifers.

The well Kuki GS-1 is drilled with the purposes to institute the standard of the hydrogeo-
stratigraphical divisions of the ground water bearing strata in the Kuki area, and to get some
clues to research the conditions of the ground water existence in the deep aquifers.

The ground water bearing strata in the Kuki area are divided hydrogeo-stratigraphically
into three aguifers, Ist, Znd and 3rd aquifer (Fig. 3.). The values of the ground water clements
are not oxﬁy different in the every divided aquifer but represent their own lateral change systems
in every aquifer (Figs. 9, 12).

And the horizontal extents of the Furutone ground water mass and the Koga ground
water flow are different in the divided every aquifer (Fig. 8).

The boundary between the two ground water groups is not an interface hut designates
the considerably sharp contact relations each other (Fig. 11.) The houndaries between the semi-
connate ground water mass and the fresh ground water flow are defined in the present report
by the chlorine contents of 10 ppm; and are delineated by the difference of the chemical charac-
ters of the ground water itself, but not designate the difference of the aquifers. The delineated
boundaries are in the same aquifers at every horizon.

The confined ground water in the 2nd aquifer is most utilized in quantity at the present
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time. However, the vesult of the exploratory drilling of the well Kuki GS-1 designates that
the depth of 400m in the Kuli area is not the limited depth of the ground water bearing
strata, so it will be able to develope the ground water in the deep aquifers more than the Znd

aquifer, and to progpect the ground water in the deep aguifers more than the depth of 400 m.
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Geological column and electrical log of the well Kuki GS-1

e) Wtz o T AR )rﬂtn U AL

HENHDT,  THBOHENTEA ¥ 48 J»v

(brackish water deposits #&ds) LADI &N

BT Romlm BRI X TR B h,
Z) o J‘fz.l‘ T

g, LWMH‘

IEIEI

(616 % 85 5D
ML,

TR 7 Bolivina, Bolivinim, Cas-
sidulina, Uvigerina S0 B 19114 < 8 HRnl
@) B S OUE LR B0 LT, B 400
'Bmf??"ﬂ P IL X h B AR R
) Rk Tl - ZER R B A
B T~4m [t{;«' ok R A i
i:fi; 4:), HE 10~11m ﬁ»&j‘ib"{\,uau DA
B ST o 13
A . IR O RS
m, “J"zﬁmn, (Dﬁ,ﬁ\ﬂ 18~16 m mﬂﬂ%w’mm *—]\75/’”
NGRS ﬁb‘f&'ﬁ]"” ¢:j:m ;
2.2 AﬁH

i

m FT

M 1l~2m ki

TR BERHT L o0
E’n §»/r @:cf“ﬁ% 3 H UPR SR/ &3

P

ZhBDHED 5 B Rl T
135~180 m [HH d;?z‘"iﬁﬁi & DTN a’z)

L- -7

~ 220 m [i W)Kf’}‘" Ch Do !’}TJ‘%% :

n«{ﬁ’jL .
G AT Do Tk
':?}If]”f)\ D &

I <, BADE
F b AT VBRSSP - K
)\) EO BB, BIET M

e

e, Ao M
Ho i

RN L)?j\mir E N
/{ (7)}\ X’\/“{?“/J{z

m;v,;?ﬂ%&%]&,» ML

4— (246



B

B BoE

st aguier

ey

E

T

+/00

4

—
)

e

W B Lo

5
i ; .
~
Lo N -
e
- N
et
200 200
&
7“

B

luded clay

7y brown clay

Fealy clay

Y BEdN) W

Fins~mediunm samy
Coarse sand

Gromule -(pebbie gravel

’ » e300
Coarse gravel more ihan pebble -
B Lactuded gravel
o -
A, TR FHTE FE 5
Hydrogeological section of the Kuki area .
Undivision =350

© A, Haoyu-Kuki section




Hh A oo
|
|
3B,

E i & &

D03,

ONTERE ST £ B,

AEMEEFE D ORE & TEHKEO

2.3

e

SRR RE

& D EOREEL

T g

=g

A

HASURABE ¢

Ao 3

(U —

= Do

N )

iR

I 30

e ar 4

D3 A &

o,

AR T B DK



SO o TR &

Bk ORI

WASHINGHIYA

p . s Ny
b @ @) &
& w 207
)
. o
) o (mean sea level)
- A
I
i
. 50
=4
i B EaE
st aguiter )
=100
; Hi
150
HE
NEN
|
i .
i
. {
i T -
! H " -200
i . =
,
!
!
i
[E 252
J-a00
350
400
% 3

E_RI <N

il Hr‘jj‘: 7 1:,{ i

A (b BIR
DA

DREVHDE TR T

i) K%

fhAHE RS, ok

7 |
Do
BT E,
AT

oo C e D

EYUEL e

2 :

. 2.
W DB 2 ARKEE L

ERrE

2 ; i1 Aﬁ }




T3t

Hik 7
PAS (PN CANAYIIN

Depth d

2nd aquifer in the Kuki

Situation of aquif
(depth in met

Upper screen {BW

TLower screen (347

266

35277

)5.33~309. ¢
.00~353

Components

L33

&ﬁ

.00) |

(%16

TR

=

Dk

3.1

bution of the upper limits of the

pkl Rph

(ppm)

73 | — | -

7.35

i1

VAN ivtizi%s!k 5»; FAES

N5 UaYe
o SRV

L7z 311 m b7 f,‘li:/\‘

HEE 83 m/m @

top of cement—

free COz

WH

LMDy,

3. Wk LHTARERE OBRF

AE GS-1 B iﬁif%ﬁ%ﬁ@ﬁé*

’\xﬂ 6’“

¢ 100 m/m OHiE

© 270 m i

aif)<’l/“‘

50 7% )

& e

Je0 U easing pive

reen pipe (00"%)

3 ZO0 -

35300~

WOE  am Sl B0k
Construction of the Wi ell Ixuh G3-1

o1k AEGSL S s v T

Chemical (cnnponum of the ground

HCOs~ | CIF S04 Ca®*
(ppm) (ppm)  (ppm)
100.0 <1 | 45.6:

95.2 252.0 <1 712




(N SN R IROR: N

Rz g ) =y PR L, B 300m
FDAT Y =y 54 TOTMEED S w2 — R AL,
A FHUZIST B K OBGH & I L 7o ZORIE (6
!X}wA) D ET 83m/m A T RO eI
i, DT =0T ML TR LI, 208 R
AU M T AR 350 m /ﬁj FOBEF DL DO THhD,
(}'“ 316 m BIEOH S & 2> PRBEL, 310m
¢ 83m/m A TR L, 100m/m oA T
¥ S FACE N DT R
270 m

5 LTF 300 m FNEOEEER O L 0T
6 I‘;d* B)c

1R I - TSI P >1/uj< P ARSI A7
KE R LICHD &Jyr;ro Fods BHS - FHEIE TN ER
100m/m ~$4 7, 83m/m 4

150720 Dk

B R A CREFSEAD

ELTCCAEDIT I ENT
; )’»L TRE 9(’9’ ’7)&1
i i wa’?(y?) FIEID

fwin%wU Y‘/J\
- 10 ppm l}i K

"“fit 140 ﬁd} JJ i“’}J,

= Wllier restsiivily (ORI
e [l femperaliire (00

554 SOTH |

74175,

z PR AR

A7

FOLDEHELT B, B o

L0, W OB S Il obe
MEHBR D, Tibhbh—RICTF 7] el

RO B VLT <

Clm &l SR E 7l 7w T,

3 HCOs™ & KMnOs A - '

VT T AT S R o

Fo R AL L ‘I s

m ThHHEOICHL, FEmmE | 1

Om Has LTz, \ 5(
5.2 AE GS1 BHBHEME |

FEZ 1+ I SRl

RE GS*) APy #5100 m :l

O EEEIC PRRE 128m, S

118.5 ~ 127.56m D EFKM /j\(,J\}i: ¥

Kby, FLH 700m OEEE W[

VRS 85m, WUKEEE 60~70m .

o EF A D S, FRHE N % N

< #9 800m DFIEHIAL 235m,

Ok 176~215m O A B 200

KA D Do
Fans 7ﬂ {%) F'/I B}*%r‘:v (/\»L ¥
W) A& A K EOHTT

WA X M B ok o kR

water tappcd from the well I\ukx GS-1

Aesestivities are measured at the defere
waler td/rzpffafue in the each hors

Virtical changes of the ground water elements at Kuoki town

total |

Fort Ll T }\\In()4 o
Mg . hardness | total Fe Cons. Si0s
(ppr) [@5))] (p]mx) (ppm) (ppm)
32 | 7a2 0 008 12.2 | 25.6
5.8 130 0.2 7.5 | 28.0

9-—(251)




wOOH W (o

Elements Dépth of | V‘l‘{im‘ﬁe of,  Water [Tempera- ! KMnOs
wells | water level resistivity ture  HCOs™ | Cl- total Fe Cons.
() ! B (m)’ i ( ~em) - (6] B (ppm)ﬁ I (ppm) (ppm) (ppnp .
Lo st 6 4y 18.2 1525 | 8.5 0.15 18.2
. 210 2ad 9 6,000 | 211 | 1120 2.8 0.03 5.7
Coo290 - 3d 11 8,000 ;

i

based on the reference, 17 in the present paper

U A BUKBERE O §
B L 3IZEThHD,

3.3 7%%&%&‘3%!’“{2% %O{i&??ﬁ%?ﬁ)%?ﬁ
. e PR

FlEA LT 2
A 2RI LT

o=HAAY | S0

Mitagaya \ 0};@\; "

«\\
SHUBU

N ﬁ\w

® E‘if. md\fﬁ 7 «H%Jq, o

e}
! iggping fron
© REGS-15H A\
Wedll Kuki 651 \

fents (n e wells are relt
“and th
lic Health

Cz Lon

0
L

[ N
Distribution of Cl- contents in Ch( Ist and the 2nd

Sepoy Gl oar il
in Kuoki-Kazo distriet (in 1961)

10— 252)




Tk Ok

I AT I §

20 |- ‘ ER] ki i’ 1
AT iJ Y d b
% iR

AR L T507T, H 10 M 3.2
RAGZREA A L )T 4 DE {%ij&“

;A hDEARD g&Q%LM
%y&«v%qﬁkﬁ@m Ho R
BT - TIRT LT A Z &2 bhnd,

3.4 EFFRMT RELE EIER BN T 2k & OB

B QR Do\ T B 2R A O BEFERE T ke CID

Rl LT odu i

U B OTH LT, T

S

;
S

10 ppm %7

: ; - 725 C CI7 A W0ppm BUF
- ; : ; ; ; ,M(}/JC\_J“” LT
oot ! « ' H
o L L : i ;
om §& @n SF
5 S S
3% = i

# N ¥
Frutone grovndiinter mass”_:_“Koge grovnditer
e the ind aguider | Welndagy

SURHET RS sk A HCOg OBl
ssion of HCO;~ contents in the Koga-

FRAENTRICR /1 1C0s~
FOO BT T AT BT % Z
10 ppm iyl LT Cl

ERTOA5 T, CI/HCOs oYl

cction (in 19593

R ~ IR 2 e
é'ﬁLZﬁo & 7 U O A H R Moo 0 ET RN 3
L% DT

AL i tE D &M

=
i

A REM

.‘5_}%’3@

SR

TlREWIZ LA,
4 R 1
L T B & At
10 ppm D5

Y 5,

f)\/) '\i ) (,1

,mi [+ /J\a_,0>

Peazpmetric surface of the confined water in the 2nd

aquifer in the central Tow-land near Kuki (in 1961)

11—(253)




PE R ON16E %S

Pl

NMorthern part of KAZ0 C.

j Wells

20

Lirulone. groundwader mass ————ske——- Koga groundwater tlow

11 B Semi-connate water 2 ground water flow ¥ 5% 5?:'«}“{[1“‘}%;‘)1{1;}* 7 ST R B O SR
Vertical attitude

and lateral change of chemical components showing the boundary of the
semi-connate water and the ground water flow (in 1961)

12—(254)



-

AE

£00C

4 5.000

CERRE O T HLE &

hF Ak CREBFZEAD

A”’)‘T)ﬂ’?ﬁ)o Lichiao Tl
VA cﬁ?ﬂ) W /j\ B

£

(=
A AL ORI

Bz s B K,
O jas

LA

ST 0o
Jo L O HE T A

Wb tn oz, 7
S 7T K IJf”“@”? gL

DG

ERRE -

. . e ey
B2 E 2R OEIRBIHT R T B b A
Lateral s ssion of chemical components in ““‘Koga ground f” j}/ﬁ‘a’ A,
water flow’ in the. 2pd aquifer (in 195819593 e i -
5O TR L
y
Ve
Al o
/e — _—
<
- A @
- e
o - @
5 4 7
s
- ¢ ) / @
e - o
) Vs o @
Ve ‘
s S Q
e <
’ e
L // ® s o’
| P 7 e p
e ‘ ) e
-
4 / //
s
/' L L / L

Relation of the di
in the areas of

mass’’

& N

(S &
2 2
3 S
S

scharging quantily {

wells in the

7

arge and drawdown of the

“Koga ground water fow’ and
(in the 2nd aquifer)

water level in the wells

“Turatone ground water

13-(256)




(5516 2% 05 )

THRAENBEOR L T b, A
z’“ﬁb\“{,?i" 3 HEKE & 8 2 W AE & o KPR

§ 1K E &8 2 R
A

gy RSB S BRL

- ’})]fﬁ do

oS sl 3K

‘wlr fresh water DA sl A IR o g

71;1??’;‘33 ¢

AR X A

T
ST B

a EER RIS

THZEEREET RPN,
ok

SR 3

) 20~30 ppmi

¥, semi-connate ground wa
mass & groum{ water flow & OIARNIIR S L5 HR 2)
Vol. 14, No. 4, 196
3)

A, R

21, No. 4, 1956

2 OR-1 o i
AERT O, Vol 10,

DT,

No. 6, 1959

1 (CHARD TR 2 #

No. 3, 1960

FHEH X

RiLLwk 8)
~ PR O A P oo
1958

o

Pz
ﬂ)

G s K
S I=rin 12)

No. 5, 1961

‘/}a ‘) /j\](\[f

Vol. 28, No., 4,

15)
14—(256)




Vol. 66, No. 776, 1960

TN

WilFsE (D,

10, No. 5; 1959

2Y)

16) e g oD fﬁ - dﬂﬁf, Vol. 1, No. 5, 1959
Vol. 66, 27 Otuka, Y.: Marine Lower Pleistocene of the
Central Kwanto Plain, Earthg. Res.
17) s RS 48 Inst.,, Vol. 14, 1935
‘ - A 28) PRI S 2 4 ¢ 1 R
g, Vol 11, No.
18) 29)
19)
300 Perlmutter, N. M, & Geraphty, J.J.: Geology
and ground-water in southern Nassau
20) and  southeastern  Queens Counties
Long Island, N. Y., U.S.G.85. Water
Supply Paper, 1613-A, 1963
210 RID) ~ Hi T A o B Bk
i i
22) R & , Vol 67, No.

Vol. 63, No. 2, 789, 1961-a
32) KAl - dem
(55 2 ),
791, 1961-b

10, No. 10, 1959 33) K

24)  Lusczynski, N. J. & Swarzenski, W. V. : Position

of the salt-water body in the Magothy i Vol ém No. 804, 1962
(1) {ormation in the Cedarhnrst- 34)  Tolman, C.F.: Ground water, McGraw Hill

Woodmere area of southwestern Nassau Co., New York & London, 1937

County, Long lsland, N. Y., Econ. 35) bR K E) SRR bl kL
Geol., Vol. 55, No. 8, 1960 : <, .32, No. 12, 1962

25) R - e

- 15—(257)






