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Limited depths of the Narita Group
in the northern part of the Béso Peninsula.

Tty gepﬁhs of the Jower 1ir.r-1its of the
arita Group below the ground-surface

Goi 300~400 ™
Chiba 420~460
Narashino 470 £
Yachiyo \ 423
Narita \ 140~150
Yachimata ‘ 120~130
Funabashi 450 ?
Taco 100 +
Omikawa 50 =+
Kashima 49

Southeastern part of Rytgasaki 140 +

based on the paper by K. Kawai. (1961)
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Limited depths of aquifers in the
central part of the Kwanté Plain.

Locality s e R fifluge i
?st;mry of Edo River i 400~500 L] 400~ —500 tS}tl;aﬁﬂ:;)trareclit;Xg wii
Sunamachi, Koto ‘ 130~223 ‘ —130~—223 ]50.
Kanamachi, Katsushika | 562 l —560 Do.
;Minami—Senju ‘ 216 —213 Do.
Sugamo ‘ 238 } —210 Do,
_Ikebukuro I 229 l —195 Do,
Soka 5307 | -s2? | Do,
Kasukabe 429 —415 7{ Do,
Kuki ¥;’ 400+ —400— ‘ Do.
Koga [ 200+ —180— | Do,
Tl l : 250+ —235; \ Do,
Yatabe | 250+ —230— | Do,
Kawagoe o+ | —aso— | s correaive with
Mitaka 350+ ] —300— l Do,
Tokorozawa 370+ ‘ —300— ’ Do.
— | Wi | ~rrge | SIS comelEive aith
Hanyu ‘ 200+ L —190— I| Do,
Tatebayashi l 180+ ’ —160— ‘ Do,
Ota ‘ 200+ \ —180— \ Do,
Tsezaki ‘ 330+ | —270— 1 Do.?
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4 S 5 Generalized contour map showing the limited depth of the
tH’ y@ﬁ@éﬁ%ﬁhbﬂ)ﬂ)”?ﬁﬁﬁ’\ strata correlative with the Narita Group in the central
DEEEBHOEH 2L 0T, BHER part of the Kwanté Plain. (in meter below the sea level)
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Comparison of groundwater elements at different depths of the aquifers in Satte. (1958)

Elements po 1, of Alsitade of | Weter tes | Tempera-[HCO| Cl- |estal Fe|[EMaOy
wells Aquifers | water level | istivity ture cons.
Wells \ (m) (m) (Q-cm) 4> (ppm) | (ppm) | (ppm) | (ppm)
No. 1 110 1st 6 4,400 18.2 152,48 8.% 0.15 18.2
No. 2 210 ond 9 6, 000 21.1 112.0f 2.8 0.03 5.7
No. 3 290 3rd Al 8, 000
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Lateral succession of the groundwater elements in the different aquifers.
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s h b,
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B MEAEA T B,
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DIRFEIZ B B o

HB7R (B) AU EM—ETHEC k3% HCOs OfiifRFIE R LD TH B TOBFITHE
LK L85 2 K8 & ORI IE A 7B b s, 7R (C) WBAMILIC BV 5 HAE T OR
HExmLicbOT, H1HKELE 2 EKEEKEERENTRIIC X > THAL RN S5 FRFHT
KEWTLEE (BE) K- TORENERSZ &I, T CIEES ORI, 1959) & X » TS T
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RHDOTHY, WHE L ICIEEO L OBEGEL RTONRYETH bo

PLEd k5w E—H e s T HKEAR AT E OB T/RERLER D, HoRgWKBS LicEFED
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LIS, R LT HCOy™ 1o X o TSI B 33 TR LB s A & w5 FUAR T k38 4k 14
Do TREIZ HCOy- M T 523, Clr (gL A S LU Eh—RCSBROBHTRRELEA
TFD, FEEEOE fresh water LR A ENTE S, LichioTo o fresh water A {EHREEMTTK
(Circulating fresh groundwater) (FiL, HHCACPHAICIEIL T 5 2 L2 ABICRIEE h D b DR
WHIF/K (Groundwater flow) LIEDY, FhFhofRFHHARE L CHARBIHITK, HFIMEHTK,
BAMEH TR ERRAFT 22 ENTE B, DL RMTFRRDOFL, BHITOCRIRDLY, FEHE
(CREFfl, 1959; REFfth, 1960; AREF - Z2RE, 1960; KIF - 20 1962a, b) I X » T TILT DIKERE:
BEERTICER L > TIHRBERTWRLEDTH B,

WA E TR TR & OREER LOF L VZERY, $8RIRT X sic C- & HCOs- MR i
BT Ees, 858 KT E EER ST 2

I ANBEROKRE TR GERAR, 1957, &K - 100l
Ay, 1958) I#ESTE 0 Cl- L HCOs~ LB . el
ok LBER Lico RIS 35\ T # A M7k LG8 Tk & T
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HRT AN 7 % R R T AT I
CEnfiEEh, TELEL 2D V- TS . ‘ ! o
F B TTREEA AR o & RIS L THRAE K & 76 [
BEHTFK EIERAUE 2 HKBOLOT H b 7t
5, Cl- & HCOs r0H BT AR b sk & K5
BB ElnBhe TD L) THEIEAERET Y A
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TIKE DEFIT—FL Tt © Fossil water as gas follower

r e Semi-connate water
RICHEIL K & TEBR ML 7R~ E Tk &3 o Circulative fresn water

L ETHRENEHMC X > TRANEhS & 0 ThH H8® HWFABE S Cl- & HCO: &0
b, #KBOFBKMEC X 3EINE2F bR IX The relation of Cl- and HCO;™ in the

groundwater.
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TR EF e S R—&EETH B L S REIIBERILD D 2o s, HFREED B 5
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&, FrebhbRIUkER RoIUE, FOEORT 2R e RS K E O L3RI 1 5 EKE D
T R U RT3 D L #5 T X\ 559 RULHHT - )l PR 313 245 2 Mkl (I8 3 #57k
Baats) BYIOFER AR - BHTHIR BT 55 2 #/KENOZ R ERIIUKT 5 HFEHCRST 2 [UKE
LIKMET L OBEBEE R UL DTH Do 9 BT\ TIUKE & RKEBET & ERNBERCH S ETh
W, JRAZEETF 1 m&%7e b oUkE: (IUKE) OFofEry, WRUTEM TRk & s F TR & 25983 5 1
- BHE (59 RA) TIRHB00m® Th 545 FrRIEM T & HRE Tk L 28T A% - #A
IR (859 M B) TRAI600m3 AR L, HIREGCHR - )| HHROF A ARE Vo L LE 9 AR,
B - B E B B H BT AR O RFEFHFER A S O B 2%, ISR KR O OKIRIT & o[
RGN E AT 2 D H Rt HHANRME TR & H MRS TR E OMCETHRETH S —
FHE3, 4, 5L LTI TRBE LM 5, SRR TFARBOEET 2HC I T L 2§k
B UdEFEKEELBRE LRI TERVDEBENO - T bo

HOM H2HARH LKL T BHF i iT 5 HiRE & KELET & OBIR

The relation of discharge and drawdown at confined wells drawing from the 2nd aquifer.

10 = 707~ e
o~ }_ 7 A
& (/o [ /"
c 0 /
ET YL o) 5}
38 5 e 8
z L | - ,3/01 1o
S | vl o O’Tl
2 I :o/oo/.
N S
r s o
/ P
¥
%A I,‘/ /
M 7
1 _ k. ./4 3 L
oL i 1= o1 =)
=] = =T ) =
£° x° B = s
(=S =) o

discharging quantity (mf/d)
o Wells in the ;Umwa groundwatar flow area
» Wells In the "Furutong groundwatsr moss orea

A IFIEHT K S k OVE R KB O gk

The-areas of “Urawa groundwater flow” and “Furutone groundwater mass”.

7
7!
, # o °
° va 4
L | . 5
= | s
= ) e r
| I ——/Z' -
El # P A
8 4 .
|l / /' 4
Fy o s
I rd // o
/
Vs L[]
s/ , //
AN 49 ol g db oy g
i g = | = s
g - o g g

discharging quantity (M%)

o wells in the ‘Koga ground water flow” area
o wells in the Furutone ground water moss’ drea

B HEEBIHI TS X Ol AT A o s

The areas of “Koga groundwater flow” and “Furutone groundwater mass”.



16

V. 4 B{brk—S IR TR —

B s o (LA FUR) | —TL R EFEN] & ofd, i EFUR)| O $s X 0TI TR < ST
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STTBEREL T b FAmFRB TR AR\ TE, FREC- 4FENE {hbHALZRLT
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Distribution of Cl- content in the confined water in the 2nd aquifer. (in 1958~1959)
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#13R WALFEAK & EIK & QR R R T AR O RE

Vertical attitude and lateral change of chemical components showing the boundary
of the semi-connate water and the circulative fresh water. (in 1951)
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B oW TR I LR DMK CH - T HE 1 HRBIC DL TEBIH TR L7t 5 T35 (B5221K) o
F0H10, 11, 12RB LOSIBRA L LA X ok, BEAKERBHTKE OERITERELTED
F—HKBOFCRZEIUHFCAME BT 5, 5 o hd BRI TREMBONERTE &AL (RE
- THE, 1962b)s CHIZESRBRKCHI 2 BEBESAMORERECFL bR X 5,

#10, 11, 12K X - TH b7 X 5 iIc IR TS NW-S E FacsRe L, EGMcisR
EEMELBERZLO SRS (F2R) M+ oiBr b T\ b. L LA RE ORE 7
TG D7 < F\o BlILIEHE 6 RO 2 #7KB LR OB T L itz 0 2 3 WHE AT b >
TIRSBAL, HEEMMITCS 5 RRE-S BT U O B LB 2R LTV %,

Ak E2RIUHEIHAEILODRALTVLHFRETS Cl- BOoZERZEL

Change of Cl- content by time in several wells tapped from the 2nd and 3rd aquifers. (in ppm)
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year | ]
1958 ‘ 43.5
1959 55.5 |
1960 } 22.0 | 18.4
1961 26.9 L3 | 83.6
1962 20.2 9.29 | 40.0 | 26,9 78.1
1963 ] . i 14.5 | 34.3 | 14.1 17.5

B 4 ST E TR T RS BB 13 5 RBUKIFHIC DT, 19584 5 19634F % TORD Cl- BoOR:
ZEEZ R LI DTH B, ClBENCHiE T 2B h 5 & 0%, 728810, 11, 12Kk Cl-
# 10ppm Dl EOFERAIMBREMCHE DML T SRBERL TV 5, ThbOHER X » THFEI TR
Cl-BrsiobR e & SEAL, ¥ Z o BRI fresh water @ #% HBINAECZT>0bh % 2
ERBLITH B,

V.5 &M T K

YLK GHARHET/REY) © ALy - mBE - GHiis X2 58 % 3% fresh water 235 %23,
D5 HTHICEGKBERBELRL, #FEKE 0TI RE CKREERYET S SO, #TFKCiEk
LT BHI B i U el 2 R e s ——3 e b b BRI AHC B L Cnh B E A Eh B 3 0
TH Y, TOKEERPKLEGED H/ME BB TS RE A2 0 BEMmE 5 (FE - N, 1954;
REFfh, 1959; AREFfh, 1960; A20F - 48, 1961b7c &) KIBHMEO AT X CKEAROEEIZ X -
T, BfEE CIoERAE - RIS X ORRBAHIE, BBREMTASRZELLEHLTWAEATEDBRT
V3o

IV.5.1 Erashis Tk

B 3 W TR IR SERC X > CEORBARD bh 2B T /KT, 1, H2mEKBELD
CEETH 22, FA—HACECTILE 2 HRBOKERENE V. Thb b 2 BKER KT 2 Wb
TROFHE LHKBOLD X VBN LR LT3 (14, 15K, 52 8KEC K 5 EME
Bh TR & HFBHE T /RS & DR S L O MBIRILAN10, 11, 12 L OIS Siew & h, KSR
EANZIE 4, 000~5, 000Q -cm & TR TR B FTEOER & 72 5o

—RCIKEEIEO R NS KT 5 B RO ERBE kY ch b, fresh water DBESITEIC
RN R EC IR O KIS HCOs- &5 d A0 BIRY B - THHIMC R L TW5 EAT I,
L7ehio THIT /RO IRBIEE VN WA 1B & 0BMREIAE k50T, MTFKCEEL Kb E2 5
% DB 87> > T HCOs AEMIC GIEEEEORMI) MML, = hictk - TKBIBHEIETT %0
ZHER U CHCRENEESA A B4k HCOy ok FHA~RnEIL/ N b, Lo TKEE
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Attitude of “Koga groundwater flow” shown by the water resistivity
in the 1st aquifer, (in 1963~1964)
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in the 2nd aguifer. (in 1959)
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WlC, ELEPEMA THRITH S Z Ermbh s, 14, 15RIC X - T, HEREML T RO ERT S
FEids LOMNLU—HAFETH D, WAL —BE —HEFE AL L0 TRAHBTH S 2 L3865,
{ERFTREE I O v BHEME 2 TR T 5 Bk 1L 3 OV B =

FRERBILMA T L ELIEDOEROREIVREL, i
—RREBORKCBTLIN S, ho—HIBEE 0HERK
YR EEL, FEH 2 SA T TOHK
BEMRLTw5 (BB, 1959; KEfl, 1960) %
TR ARARTIC 3\ T b RIS B I35 Tl RR o
FER AR L C/ANUTE 5 @ J81 R HbHE A & 1 T P
FEMBCE 2 HEH YR L w5 (REf, 1959
AREFfh, 1960; KT - 2R, 1962a; REFifl, 1963)o
BB T AR 30 T WML B TR L » TR
BEENUTE xR T HE 816K R T

IV.5.2 ARsETFk 3
R TR 351 2K HIEHIED A X O Filese o

PEaT

~ HCO; d b lpem)

I

. — s @
DECKEFMC X - TR S h 2 MBI TRT, 5o ESE
i e b 1 - 3 &
CHFERBE LB ARUKIR PR e KB, T A S
1959; A% - Kk 19622) LD TH Do H17, 18F% S a3 :
LUMEL0, 11, 12RIC X - THOMRE X OHFIRMET : By
JkB & O FER T B RSN bR B F REELT, * faga grovndwater Flow "—me—"Furstane gromduater mass”
18FIIC L » CHDERE X OB R & 5 E 16/ 2 WK B EMIEH T A0k
. FHEB ST T
BB ERMBR B PTIR aa ;
ateral succession of chemical components
% 2 ¥, % 5% L V6 i Fic X iy, RRHEER in “Koga groundwater flow” of the 2nd

aquifer. (in 1958~1959)
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Attitude of “Urawa groundwater flow” shown by the water resistivity in the Ist aquifer. (in 1958)
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Vo —HRBEAHO 5 BRIL—FNR—ME 2 A5 HMo s X OFEMC, FEERFEH O UK ST K5
FABMEYETAD, REBMAYBEIAEEL NS ELTLEBOB—MCBE Vv, Tihbo
FEEE AR REC A TEA L, REEDEER IORRE P — 2B X - THRESGCT bR
T b, ¥RBmER - KPR EES T BAT, RRER O TR M B % Y - T BRI i 5
HC KPR TIEIL 5 2RI E o TR WL O L HIE X Do Licdto T 2 #7K B LI O BFEE)
HUFRKIZ 3 2 AT K FRUE R s & 7 % R RS o - itg e b bR A B0
IR 5 RKOBBIC L > THEINTHELDEEL bitbo

FITRUTE 1 %K (3 © 5550 RO EE~60m O fifEc oW CEFAGEHL T /K OTRRLY R L1
L0THBo FRRARCE W TEBEAOWAEKERE#ED B2 BRI AR OWRE30~60m O
TS T % E#: b s HEI TR OWTREL TN %0 B - 5K - B X O & TREE
EZXRL TV ADIMENSDOFEROPEC X 5 LE 2 bh3h, Thbiiibd s E—RicRBREaic
FF % 12, 000Q-cm L o K RIS 7T R R BRI 3817 B BB FEH Tk f L TRy A 5/ 51
#RLTW5o

IS 2 KB (—IE 3 KB &) TR WKL FTAKOTELY FL TV 525, Wik
HTFRCBT 286 L A SHEREL T THATE 1 HEKBOLO L H EREICRA TV 5, 828K
B 1 5 AREER D QIR & IS E M2 S & RS ENC [0 2 » TRBEEIHD LR D Th %o

1V.5.3 RERFENHT Kk

REA T EH AT R KR A LR < (14~16C) BRSO L e WHBEB TARBFELTW52, Th
YEEFCERTS E, R EETERESHCER 20~90m, THTEE T 70~150m OBFEHTK &
D, 19554EHE CIREKOHMEH L EFBAKE LT, BEALERSLEEOBECHHIR TV, Th
DO FRE B FIRENL T /K &Y, TOMRBIIE20RICRET L8 D Th b i HCO 5 L0t Cl- o
F#En LRGP O 5 T ORBA H21 R R T EFROEES ML T HEROIKE s vTh i
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R BRED BHHEE TR, &2 KB L U ST IRE)
HWTFKNFETHLDEEZ bR B,
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{e-cm gt 16-~1857%)
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Attitude of “Kumagaya groundwater flow” shown by the water resistivity

in the 1st aqui er. (in 1958)
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Distribution of the wells observed in the Kumagaya groundwater flow

area and the boundary of “Kumagaya groundwater flow” and “Furuto-
ne groundwater mass”. (in 1958)
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FICIRE Bt k¥ < TI0mBL RCE LT T %o 20D/ BAEABTFEIBVE X URB T AT
AT, ZOMERT AENEAYBOMASERE TH Do ¥ IoH)P ISk Fc Ay fe EDE O 4523
BREN TN Bo 2D L 5 IsENEMROIIAE, FRFHC KT 2KMEHROSH, bFE LT, D
Bt IR ST 2BECENFETIC LD A2 KTH S LHEES LS,

ENEREBCBE L THER T KOMIFRESL oW E OMFE EE S h 5. B - Jif - B ED
HWHH T RO S E24, 2B X » TREW B ENESTN & ERMCETE Lisva, LOREimo
FEiELT LY ENEEHCK L CEADHE LI1E—B L Tty ¥ RENMEO R f s T
IRAFEFET B LB - Tuinve ZOFIENEIMARINE B IS T/RKOHEOEBAHET % b DTk
7, FhiEH L F oL AN potential 2RAEM L LTHHBLTWEZ & HRT5LDTH %o

F AR TR OREI I — RE NI L 12— L Tnitve b bENES e bEETh
AR TR (AR E L CTBERIETROBEND & VR IWES) R LA/ B LR
BERCEEL CWit e biawbk ek bo LasLEN - JIIA T2 dDh & LCAMAHD fresh
water DRBEELE L e, HEURCTREINS X 5l fick-+ 5 ENEAE X b L EHORBRE-AH
s b O EHEAF D JTAENCAE Ve odb Fie kT s fresh water ORI FIRI Db oo EFEHE
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Piezometric surface of the confined water in the 2nd aquifer. (in 1958)
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L R#EfbARE LCo R FRRB TR S ERERTRKE LCOET - M - BB TR oWTE
HWEROHEOWB T L TX oD TH B, hbEERTROBMFPREBIVCHE L TEREhEZDTH
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LEZBR A,

Lichio CRREER S YU r oM BOMRMZ BT
THCIRBE(L L O B IR 3613 5 KK LTI
R, HBHER D b s 5 HSER S X O E B
HYBHRCREL, KT THORD0H - - HEFE
FRIRERIC M2 > THIR TR E BB L T icd 0 &

=== Marine deposits area

Pbhd, ZOX S UTHAKRDEHKL (FIFH, 1961) ==

& l_ﬁ]ﬁ%@ e AR X T, fresh water 2WIKEFO
BEREZHERLBEVCEBTBLTAR-bDTHES S,

Z DB oWt Salt water @ fresh water
R BikBoY, ZeBicouTid Salt water o B AR
HE2ZzhZhiif e L hutinbitvo

EFPHRHBAKIIEFCSCCLERREDORE W

QU ['|l' Semi-connate ground water mass
in the 2nd aquifer

H2TR H2HARBREIHLEEKRDO SIS L O
B MR 0 216

Extent of the semi-connate groundwater in
the 2nd aquifer, and distribution of the
marine deposits correlative with the Narita
Group in the central part of the Kwants Plain.

HE4) KRR - FARELR (1927), FREEZHE - HILFI=EE (1930), &#METE (1930, 1951), ARHZE) (19358, b)), HHiEHE
(1951), fRM P (1953), MEMZEW (1953), AT (1957, 1958), /Mt # (1957), FIHLHs (1958, 1962), Bl ¥
(1959, 19€0), W= (1961), A% (1962), REEWIE S v — 7 (1962), BE - GHEHE (1964 %o
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AERC B AL RICTEH LT b LAt o T2 O Tl _ERBRER R A 7n < & & R E BR
HERO P BT TR BILO B 5 » WS A E Ve 400mE LOBE X #ET5HHABHEE %
RBD LR L BT MBI BaI N LI B LA LR TH Do F oo OIS BEA
M DB EEHE TR ot L CEHEIC 4 - & & low potential 7cHiI%TH — 7= L 13E 2 #vs, TERZC KT
5 REERF O EM TR Cl- & Ri3—c 10ppm LITFES ¢, Ffg - REMKIRT Cl-
R15ppm¥% 82 % & Li37a < E6), FlZh bOHIT KD » THAKEEZH O T & 5 EEE RS2 b
Tolvo T OHUEO BRHE BRI ERE E U Ao — B2k LT BB LT, BARLT I
CEERPFELTHIETH Do LRI S 02b b THEROER o &5 & ik, BIRAZMERY
B - At GRS B BALE ~ L H LB RRC A2 > TR L0 Tl AW 2 &2 EDST5 $ D Th
%o

B W~ BRI 317 5 BIBHT T K B4 2 /KE EH AR R R TH D S % e o2 L
AREOHE 1 KBNS TS & EBbh 5 B OWTE, RN TFHD SFRR) T IR AT TEERK
DEEVERINCEFCEH IR TE D, FHHEoBrBRECE T, 82 KECHEST 5 EED
HTFKEEDT 40~230ppm @ Cl- R4 FhTWBZ ERMbATWA  CNEfh, 1960; ARE - ZHE,
19622 ), L7chio T o ORISR B HFE frJuiBic 361 % BUM BR P o b Ak OB E) - PiHiRTh -7
AR REFEIRTWD EE 2 Do

R oW TRBRS BHEE S h 5 ENERER JOEFIRBTABEOR AR FEXRRL

T 5) BHEESRE (1958) | METFWHRI - R TREERBERES, BFCET
6D REFHA - kBH= (1962) el - REMKHTTAERERSE, THER
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R OERBIRED WAL TNS) b, {25 fresh water OFEELZTnb L {balEkse
BELTZOHENEE L T EEZ DRBAREESND » & b AT WHUIRTH 5,

WIS T FIR L T 7RBL 0 S5 55 B BT MR IR 7 A (BRI R Ui N E WA D Th B Lichi - T
OB L - TERFERDZHEREN S & O Clew & i, EFIR TR LR RERO 8 E ORI
LidDTHRWT LILDe CHIEDWTITRO L AR I 5,

HFEH T KB O Cl- SE BRI 2 HKBC o\ CREARF - T 200ppm #8325 & Ll Lichi-
CTERBAEEERDZFDBOW TR L DT LM BN TH D, BFL bAEKRSA—EHEH X
T fresh water X > THEE#HL BRIC—FNRE -T-DTIXTedA 55 + LT DOBICBEDH
WAL D SRR ER RS ER LI DTHS 5, —H. fresh water [CE &2 Hh-HITK
PUELARC I Bl D&M E L, MtfEx s L - ThoMuBmoBgE L CwWkEsorhs, <
RO BE - BEH S R BRI E AN ETH D COIL0F ) BIHPE PRI BT S EREAE DM
& 2R LS X O RBS O AT OMBEE BRT 5 L 0T, EEEL bR Tw 5 BIRCFEERZ
MO FEREW EFJE Loy (UMb, 1956, 1957; RIF, 1957, 1958; JGif, 1959; WHWEZ v~ 7, 19627%
E)o FHBIHMEORTZREEN E R BT 2 NW- S E HIc el 35 R 7w LHERIR
BRLEADL S, BRI D EHERMMAE R T L 2 P 6 RC L - THbLhrEE T %
2 ChIRARBEO ML ERT2L0THS 5,

V.2 HFREC X 3 HESTKOM EHEH

BURTL UK s BEF R IR 3072 5 THERC X 2 TAREKEZE b TRE V. ThboaBkEL
AR EAm % #25b0rEbhb, 205 kpRinkEL, FRHRBCR TS Tl LHEE
EhBEenENENRY T L TE, BRE-CHINmELHSAS SEELTY, BHR b oWl
HREEBRHEZ EESL0OTH Y, DAMCEIKARAAE b ETD% Live ThITHEREHEL
FHISIC ST B ENEOZE L VETHS L, TOBTHAOER o> THbRTW5b. B DBy BT
WO EHEET & AE A, I DARED BIFAHECES EARE TS bt v, TH -3k - o
Kahe LTHB &, Lo 5ENHIRL, TRy 4 - BERHFECNTS XD L RRE
A FECH LTAE {, »OoRBEFAMILS - & BT 5B T RGRIIETH S, L - TH
WERWZTE SIS L 5 e FRENEEI I T RRC X 2 ES T AROBEN 2 588 S i, BRELRE
ORI E LT, £ 2R RBE GHFE 2 b O T RAEEICEAIRS & Lilin b, 1958420
B HEI—AE SRS — K E i — LR OMUR oMU IZ eI TH AL U &5 S R0 KFEHF
BB otedd, DHboMIc e 2 KBS HIRKT B RKFEFIT I R 1 HFOFEEI LR TNS
B E D oize RETF G DOEFMTKIE, ENFICBIISEE IR M2 » TR AR B L 2.
% potential 2R L TWBIZH23ddb b, EETAREE /KR E U Coldn - {LHERIC[AD - THE)
FEWE &> T Do Hiaho Z & < BB rh il ds X 0% QBEEHIRNG 3513 % UM KB E K E O ik
AEWDEEH LD, 2 2okBRCHF~OEFRELZEL Tn5, ThbOFERELC LT, MEHITK
T TKEES AR O R, KEFHMIRO EES L 0% D2 .S 8K B o KB 25 320
Skps, FEFMY potential R FHRE LCIHAT A2 LI Lo THRINCIDTH D ELD T ENTE %,
FLTZ DX 5 fe/kKEHUE 44 O R T E TSRS B TR 2L T IS Cidicte

R TR OHIBIC DWW TR D & 5 TRRITH Do T indob/NURET - EEEIS - AT - &
PEJ5 7 & O MBHEHLD BRI B0 ALY - SEFMREC Tk, IRMEEHE e R LR SR
FRSRELE LTS, 1958EMMFHR)JEAEHIC S LTI L - 2 W PFholkEn» b 4 B 1E
L, FIBERAERFICS T 2 HRBOMTRILEBL Thlke ZhRHLTMA—EBOE—EZFRO
FREARE O HUIS CLR 1958 LARTIC 3517 A 28 2 /KB oM TROFE PR 13 5 1 H, REIR (AT 1©
F1T % 1 3B X UBECEITS 1L HE B PEDOIFFIC L » UTlebhbh Thw A IEE Ll ot ThbD
AR LT, % ORISR ER M X OWARME S ds WO R RILHIA: I35 )& D
RIBE L OB KT A2 RKDOBEC L > TiiltbhbhTuwb, & {HEC XL, chboiificds
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AL - 2 BHKBRERILME SRR E TOMEMERYC L - THREATWB, Lt~ TREW
HiFE - B 3510 B EEH T KT L0 B IEHIC TR S Mo e s SP AR O S [as » THREIT %
T ERBRTH D, FHIBOBE, 1963EMHENTOE LWMETIZE D b Tiniave ZHITTE - #idk
HIK 2 BFEREIEIC T COMBRIC 81T % X 5 BBEORBHIKARET bhThicwot, EHES
AR AELSEL ARBE ST WE ERFETLOTH D,

HFEREOTE & B T K & D@ H: BRI AB AR T # T 7K D HEIRIC 251~ T & BRI RS BB o 195848
LRETHE - R ESIE BT A8 UHEKBEIUKIRE LTV 5 EEFE B REE CTHE LTV ReHF
XEDLDHTEHV. BRRTEFERMC SO THESSRE LEHFOBEY, ERIRChI 9 IEICED -
7o (R LATH—R O FUBIC R\ TE 1 HKEN BIUK L COn R 22 c iR T4 0 &£ R E ik
e SR BOHEEOEESTRKIFEEOECAEL R L, BAHE IO | il FRE & THII
DEWKCER LT De Z OHIRD AT & $ 85 2 HKELRO#KBIEK) B L OERIIC L 5EE
HEEYTRELERKEEZF LT 5o S hics LTK E—f7HUIROMIB TR 1 H7KBEIR IR LT
WAHBIEDTE L, FBRRCRTEDLIBMELUBIC I FHE N LONRKIEHFTTH Do DL HICHER
12 X AP T b WA IR E DR A & i TERGHIRIC LA K E LT oEFIRL TRy
LT\,

D E#xEE 3, fresh water OBRBIEREBC ST HARY, HHERAEESBCET T3
CHBER TN SN TH B D, HEC I AH B - TERETAIERZER L, HeHs
P X AP BEO S\ WEKE L HIIC S W TR B TR R U e b 0 EEL bhbe EiBHi TR
TEERE KB OB 3 X O ORI O BB/ INCEE > TREICE SR L IR L, oL OWBL RS
BHEEEZTR LTS, b B AAFFFHIC X 5 KEH MR O#E 5 % KEAY high potential #Hhlfic 1
THIF/RDET - RN ER T bh 2 5o &, 8 X OB IR & akg L o EssT 58 KERE
LD EDRRATROELTHBZ EEE D T THR

1) BEECREF R T 5 @M 0 TRKEEE LCOREBRHESBICH 5. Lichi- CRHEEREY
BOTREELMS S 0%, ROEMHERABOBELMS & FENC, RHuficks\ - CHATEOHKED
JERNERRARERINETAZ Lt b,

2) BRERIHTEL LTRASACHETAHRC L - CREREBERO TRIEES ML T 5,
FHEGS— 1 EHCE W CREBRBBOTERN 20 mTHS 2 LAPLNC IR, ZhboER 1960
ELIEI9634 3 T FTaE Ui TREE 200 mBL L /KEFHC kT IS < Eitts TOMERBEY R To 2 &
kb, BRI X OV o R R 1) B R B~ B R4S o TR IR 410 & B AT HE
ETHZENTE D,

3) REERE~REENEMESN S - L SEJER L5 L2 AL, BFEEILA, bR R e
BCX LI FICHOCw b, Tinbb L ORI ERGCAEROZRBEXE L THwb, Ll
I DWW TN VEHETERE R LT 5,

4) ZIREEBOEM LCAIE T AF IR W OKEMENERR 2TV, B 125684 ¥ TO/HK
B ) HES Ul 8 1HKELE 2 HKE L OMCE S 4OmTBROECRERB D Y, BIFRPEFR
WMt X EHEL, MEKBEOMTAKEES LT3, HEMTKOFEMIFKBERH L LTEDL
NBUERD L, AR TIECE 1 HKBLE 2 HAKBLERA L LT, F&LTHE2HKECKT L8
FEHTROD b FE U Tco KO - K - KB ST ROIERITAHIKIE S Lzt hE8Rm o772k
FANEF LT De & OBIHEMTKOBENIH KBZD - TH AN > TEBELTWAZ ERRT D
DTH Do

5) BABPE RIS 1T 5 B TR KBRS X > TES T hid, ¥{bAJK (Semi-connate
water) E{EEMEHIF/K (Circulative fresh water) 212 2 KFIZh %, MMTFKMZE1 - 82 MHEKE
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EEWTED bR DLY, FOEMBRLMBORBLEC DONTIRHKBE LI ZRRH %,

HALRKROERS E LTOHAR TR EEA R, FBBRETRD 5 b CHRCEFCHB L5
EXRRDOND LORMEMTARE L, BEMROEEALALYE L CHFREH TK - HAREH T KRS X O
REBIRBIHL T K EREA 720

6) HFIRM T AR SED Cl- GHC L - TEEST bR Ts b, KEEREZ A SR AKCED
LT3, Fami KT REBEHEYEORTZREEDRINCE » THRE AT 22, £ OEEW
EC BT 5 TBREEHETH 5o BFCIEBHT/RKE ORI T, EMEYEL L THEOKETRE—HK
B TE&mEUIFEER LT 5,

7) BB TR~REML T K: HCOs- 0&FIC X » TS bh b fresh water ¢, Cl- &HEIL
10ppm LT Th b, ¥RBEHT/KEISEDOEEREY L HEKRE OBEENEL.

HMAEBM T KO MHREILEE UCRBIBEREIC o\ TRET 5 M) BWIRAKTH 5o HAGEHT
TAEEL LTREBHAHEIEHC BT 2 FKOBEBL X - T - BRIW T3, BRI TR E
E LTHRINETRK» DREHB IR T 50

8) F2HKBEC BT AENEMBRRECERNSECEL LooH D, ZOETELIS8E) H19614E
FCOMCH Yy A - BEIER ¢5 ~9m, JI|A - HfE citlom B KA TWD, 20 L 3 FERNED
ETRERRTE SR ST 2 BECENEETORECH Y, ThaHFRHC I 2 HERTKOAE
I X > TR Z T Bo

9) ¥LAEKE X OIERMEH T /RO BT 2 SR ER T b, REBRBEFCRIEMEZIERO
X 3B R b0 LHEEE D,

) fbREROWFIFRENC & 5HEH

2) AR (bihiiss b o fresh water DEHE

(8) {bREKRO—BEc B

(@) HERgZHD (HhTkZH) Oabis X OUKERIAZ
(5) VREEM OB, DY

{LEEIKIZENE potential A RiTHE & T % KEHERFMECH - C, HKBFOMUFRENC X » THRS}
CHHERICLDTH Y, BEHEAOHHPERIC L 53 DREED -1 LT TR/ 0T
BolcbHEEZ NS ¥ (LRRDES BT 7 ANFEKRLERCERAS LEIMTHE VWO T, {LEEK
NEDEFDORBTEBE LD TR, —BHACERKMELBEEEL S5 % 2w UL LHKEL Bk
TREBFCR A SESV RV SR TRRE L, Z2REED ST X » CERPIF RIS %N B
CEIPNBERT 5 LY » TREOEILAKRPEETZIDOTHH 50
10) ENEHRORAEET Lo0oh 2 EHIIHFHIC X 5 HEMTKOKES N & BEBREF LT
%o FI-BEPEC D OIS B F KR & CHARI X 28R @2 > T 50 BT KOF#E
(ZEENEY potential R E LT, il & BEHHIR & 2 HSHKBOREETIROER L LT 5,
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Hydrogeological Study on the Confined Groundwater
in the Central Part of the Kwanto Plain, Japan

By

Yoshito KINO

Abstract

In this paper, hydrogeological condition and movemsent of the confined groundwater in the
central part of the Kwantd Plain are discussed. Most of the confined groundwater in this region
occur from Pleistocene Narita group, Narita group and its correlative formations were deposited in a
structural basin with elongated shape resembling a trough or thes bottom of a ship,

The groundwater bearing strata distributed on the axial zone of the elongated basin structure
can be divided into four aquifers named 1st to 4th aquifers in descending order, Thz 2nd aquifer is
separated from the Ist one by the existence of clayey strata of about 50m thick.

The confined groundwater keeps characteristic system in lateral distribution presented by hydro-
logical and chemical changes in each aquifer: Groundwater confined in each aquifer is classified into
two kinds of types by chemical property; one is the semi-connate groundwater type and another
is the circulating fresh groundwater type. The former is characterized by high content of CI-
more than 100ppm and its chemical component is similar to that of fossil water such as natural gas
follower, The latter is so-called fresh water having low content of Cl- less than 10ppm and normal
content ¢f bicarbonate,

The boundary plane between the semi-connate groundwater and the circulating fresh ground-
water can be recognized by the evidence that lateral changes of chemical compositions are found in
groundwater flowing through continuous aquifers,

From the study on the confined groundwater in this region, it is concluded that the semi-con-
nate groundwater type has been derived from the connate water (fossil water) originally contained
in the marine sediments of the Narita group, and that natural circulation of the fresh groundwater
type has been kept during the period of geo-historical time since the original movement started,
but besides this, present movement of water has been caused by another reason that strongly artifi-
cial discharge of groundwater has been made in the marginal zone of aquifers containing the semi-

connate groundwater, resulting in decrease of the piezometric surface of the confined groundwater,
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