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Report on the Exploratory Drilling, Yokoshiba R-1, Chiba Prefecture

by

Yasufumi Ishiwada

Abstract

Yokoshiba R-1 is an exploratory drilling for the natural gas reservoir of dissolved-in-water
type in the upper Pliocene marine formations extending widely in the south Kwants district.

The aim of the present drilling is to obtain a criterion of local correlation and. to ascertain
the stratigraphic position and productivity of pay reservoirs, so that as shown in Fig. 1, the well
is placed just in the middle of the earlier two wildcats, i. e. Togane R-1 and lioka R-1.

An example of subsurface correlation along the Kujakuri-hama coastal ‘plain is shown in

~ Figs. 3 and 4. According to such correlation, the producing units ‘tested (Fig. 2) may be assigned
to the middle of the Kiwada formation. The groups of alternation of the Umegase and Otadai,
which are 1mportant pays within the Mobara gas field, completely dissimulate (Fig. 4)

The results of production test is summarized as follows:

1. whole depth of drilling—852.70 m

2. producing unifs—loose fine sand groups of which depth ranges from 622 m to 850 m

3. gas-water ratio—1.77 (this observed value coincides approximately with calculated solu-

bility of methane) :

4. average initial water production—1,000 to 1,040 ki/day

" estimated productivity index of water—ca. 500 ki/day/KSC
6. composition of produced gas— :
~ CH, CO, - O, N. ) A
94.42 2,89 0.39 2.26 . 0.04  (vol. %)
7. -character of the associated water ’ )
' pH HCOs free CO, CI~ I Br NH* Ca
7.5 1,397 57.2 © 19,000 90.5 68.2 34 194
Mgt  K*  Na*. KMnO, cons.
550 340 10,600 216 (mg/
water temperature 25.8°C
The reservoir performance at least in earlier development stage is ant1c1pated as water drive,
so that there is a meed of more extensions before the future industrial exploitation, considering

ISh

the records of the present exploratory drilling.
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®g 1 # = A M -4

o Depth range i Speéiﬁ(; = Xiﬁfn Cl Dih_ltion Kl(\IIl}Iégl_lgii) total N fnorgenic Or%nic Org. C/res.ﬁls\)] Org. C/tot. N
No (m) gravity vol. %) (e/h ratio (me/D (weight %) | (weight %) | (weight %) '

1 172.41~175.47 1.73 53.5 12.58 4.88 630 0.108 1.09 0.73 9.13 6.77
2 | 200.72~203.77 1.70 51.7 19.15 4.95 754 0.128 o.-73 1.09 11.6 8.52

4 255.64~258 .64 1.75 " 54.9 1715 182 695 0.102 0.88 0.73 1.1 7.15

6 349.45~352.45 ‘1;7'6 52.5 16.31 4.97 555 | 0.101 0.68 0.74 k9.61 7.33

7 376.19~379.19 1.76 53.4 13.80 4.96 6lé 10.110 1.06 0.86 10.2 7.83

8 404.’40~407.40' 1.75. - 52.2 1 13.46 5.02 1280 0.114 0.98 0.67 11.4 . 5.88

9 432 .58~435.58 1.74 50.9 14.90 | 5.10 932 0.112 1.35 0.63 8.65 5.62
10 457 .14~460.14 1.76 51.9 17.20 5.08 1290 0.133 1.37 0.94 12.0 . 7.06
11 487 .64~490.60 1.76 51.7 17.31 5.09 1470 0.115 1.07 0.76 14.1 6.60
12 533.36~536.36 1.75 515 17.60 5.10 70 0.132 1.32 1.09 15.4 8.26
14 588.07~591.07 1.77 51.2 14.42 5.17 914 0.112 0.87 0.71 9.45 6.34
16 6‘36.64~639§64 1.77 51.0 14.65 5.1é — 0.121 0.87 0.73 — 6.03
17 667.35~670.35 1.78 $50.9 15.02 5.20 1150 0.125 1.22 0.90 - 11.4 7.20
20 743 .89 ~747 89 1.75 50,0 - 15.53 5.20 - 882 — — — -— —

21 801.33~804.33 1.80 50.0 13.92 5.32 970 — — — — —

1) KFE Y~V FREOTDFR O EMEM CEEZ O O TR,

2) weight %ic LIEIRATEH, weight % 2 2 4H{E% 110°C SESRICT 2 EE

3) res. N=total N—NHs-N

BARE L b, total N, C OAFERAE LK MER ERFHEOUMEL & 5,

(EHENY) 2 VcUFHERoHEE - FEMEL
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Distribution chart of significant benthonic foraminifera

\; " Depth
’ L range

in ‘meter

172.41~175.47
200.72~203.77
| 227.44~230.44
255.64~258.64
321.22~324.22
349.45~352.45
376.19~379.19 |.
404 .40~407 .40
432.58~435.58
457.14~460.14
487 .64~490.60
533.36~536.36
"560.27 ~563.27
588.07~591.07

" Species

N

.

~
X
-
X
©)
X
)
)

Bolivina robusta . 1

B, spissa

B, subspinescens ) ] [/ v

Bolivinita quadrilatera . VAR [

Bulimina aculeata X ’ ‘ '

B, nipponica

Cassidulina islandica

C. laevigata

"C. norcrossi

C. subglobosa

C. pseudoungevianus

Ellipsonedosaria lepidula

E. oinomikadoi

|
|
|
|
|
Cibicides aknerianus x|
|
|
|
|

Elphidium clavatum

612.44~615.44
636.64~639.64
667.35~670.35
697.14~700.14
721.79~724.79
743 .89~747.89 -

Gyroidina orbiculavis

Loxostoma brddyz'

|
|
|
|
-]
_ Eponides umbonatus / l .
|
|
|

Nonion labradovicum - | X

N. pompilioides

Pseudoeponides japonicus |[@] [ )

Pullenia apertula

P. salisburyi

|
|
-
|
N

| N

. bulloides o N
[
|

Quingueloculina spp.

VI!-'HH

Uvigevina akitaensis+ U, sp.

. Relative‘ abundance : M 100~80%, @ 80~60%, & 60~40/ O 40~20/ X 20~10%,

/ 10~5%, - 5%>
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FE (AW KK TR-2, 800~1,300m ZHEINE L 7

w0t

H58 MO Cl- Z5EE
Isopleth of Cl- concentration of
" interstitial water

%) e Cl- 2% 20,000 mgfl B2 % 0hH D, A
BANELL & b BAIET Badiove % 7o SRR R
L1253, CI- 2% 19,000 mgfl 7oL ohaia b
L0 LB L lee L LIS ESHIR AL ET S
S-SRI, H5RBIVHEERICRT LS,
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SHIRASATO

w0BARA

quenimoniva
1 rarrg

RumvosHl g @
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D w6 WERUKERS AR I HRIMK Cl- HER
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Chloride isopleth in interstitial water of upper
Pliocene formatioqs on the horizontal
section at the depth of 600 m

9) ABATHE KK WEfEcr, EHEETE Cl=
19,700 mg/l

ET5 LMBRNC L SEET

B LB E TEBHUEAN T L, BRSO RE
BAF X D ERERCE i STl %, DX 5 elE
M, Z OB AT AGRER O BEHIC BT %
FLE 2 EZ TEE Lo\ ThA I,

ZFoM AEIHL, BFAKTHEHBEA L LoAT
3, oo BPuREeys R L, ABRER/ N E
AEEBELTWIcE W5, Lo, HiE, /KIHEE
HRZOBEN L OBRERFIEL > 203K L LA b
B A, —IKEHRERRER AN Tl <,

JKEREIERE L, BEIT b sy, Wi b e X 5
TRRERAE T D, Y 7 MEIRER 2 R CREEIK T
SESh (e —30.5m), LUEBOMI LRTE,
Tt 4. 5 BT —28m, 10BERIT —24m, 20.50
BT —22m, 193 MM —16m & 72 0% © BkiEk
B L ai X b, KEEEENES HIREET 5 &, 1B
AL —36m B L Bbhb, LnoT, %
DX 5 RS, draw down 13 2kglem? PISt & i
%hb, PLik 500 kl/day/KSC Fifh 2 7850 InfsH A »
Y 7+ 0 kick off-pressure 1% 11.9kglem?® ¥z, BTA
FeOENRDLL; COBERRBEOMEIMELN S,

6. SHEOBE

ORI EEHK O RS A By WRL, ToRB
£7, BN X ZOEHBENELHLMT L,
UinLishih, SHoBISEy = R 1 uoiiic
DEESVCEHET 2 2 L 3RO TH DT, &H
%< DIRSRIFERWE L T 5,

bbb, CACLOBMTIY, *FEESABOS
T3 A BRI 75 B ONCHBEATH D IO\ TR T B C &
PR KEITH Do SRR L7 AR, HMHED
B BT B, \hiE—BOBECTER 0, H4X
DHLERLND X, TLRTFME L FABOSH T
TR AR, T b BEEORRE, <A
b T ATABERE O RS =R S O T S
TR D BRI /0T %, BRI BT HBEEO
B L B =R e ORI, TIREEEHAAET 5 0B

CERFETH B, HESRIFERIT S A DEHICHRT

HoHon, TN R COREREIC I T E R
T, REESRCEET LTI T RELDOLEL
Bo BT RIIEBECEE TS 2 CTORECRELR T,
FFFUEREE « LT, BRI S LA TR X bR
CIT524 . water drive T OB L TRIRETH
BB, Ui bEHEI s L 2 bR Db, %
DRI X 0 W ABR X O OBHBEO S IEIREY
D TR = 17, TEROBFEHBELHERT S 2
BECH D, SO 5T extension KOWTIE, MErHE
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Subsurface structure map of pre-Tertiary basement
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REFIRC AT B _ LSRR oS BLEERT, &
ZIOWEOLN LETRER O TWEND, $hTHER
Pt TR oW T, ﬁ%V%LL&%#LbE
CEERETB,

SR O & 7o 7 1 b FEEELR LTS b
O, HEFA M WEAAHL Thb, HREFAN
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Bah, ¥RHEHKEOMACHER T AKEDE
&L, e X D SEEREH T A BNERT AR
ERERLTN 5, ThXSBoEB L), 71 —1
FEZ 5D KD #EHeH Fflsh
rate DARE L X depletion drive OFEHBERENET,
DB L EHIEL D T AKLOKIREN S
Feb TRIe A LIS B o —HRF AHTE, B
FERFR T 600m vk 0T net work B EBR S
Nient, EEHOKBOBEAZ L, LKy 4~ P
DB FOKEINT O 7o IR RS 1k U B3 $ b C
Who ZAUMRINT ATE EKRRD R = T 5) DBERN
HEDERIFCIR 2 b, WERSDEET S e
sy, BANAEPE UL, BNy ABOFEGEL—B
TRV ki LR ES 0L Bbid, A TABE :
e R AP 20 1o BIRE B DTS

723, production

(8 10% %6 %)

L, FOBRCE LT, HEyAHCET S LIFEE
DREPTATFHENS o FRIH A DOFSZRI 2 B
THOE, COWENLTHY, ¥l HIEE
B, HIARECE LA RSO-EIBETHS 5,
AFHHT 3 mm TRRAEHLIA (slotted liner) % {EFI L
i, HEPAZIRIERE Lbsotco SHROHNEIRTLS: &4
WL, At « LSO RS A TR A IER
SEEOIRID R 2 T B X 5 CHB S N B b b, SHIT
Fetk BiFic X LT PSR —5% B9 % & Bbh
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IBARLCIED 622m DIBICIL, BEERER K N,
EHREY Lo T LTRSS 5 BREOKELEREL S
HATREN: b b 5o REDEEBC I\ T, 2 O DEHE
%”ﬁﬁ@%ﬁfﬁﬁ H5B }; Bbhz,-

Eﬁ']

7 AETHB I NI 2 —~7 O BT © Pladic
Vo EEOFL LB, THRESROAHICH S
IR 7oA HEERRALEI R-3, ERBATES
THHT Lic FEH A EREHHTR R-61 © 2 flicd&ie
Vo LD TRAH A & 3£ OSRIR O R A 983
HDORED LS IeEEE LS A EHEE Lick o
TR, —D0FEME LT SEH L TR, &
BARGIED 2 — 7 SRR IR S KBS OB EA
TRSIARIE Lo 2EBRIEEDO I 70 o F — L5 —
W, BT « 2RETEREO T (BB v
L2 TW %, ' '
B R-61 OSHHER T,

:—7¢®ﬁﬁmtowr

&SRO L5 IfEE S

Rt s,
organic C: 0.21~0.87 %, K¥%5E 0.6~0.8%,
FUERE o KINER <@ 0.4~0.5%T
LI OIS IC Kl L3 L CE G
EFTo -
. total  N: 0.03~0.077%, K% 0.042~0.058%
' ©F#0.047% 62, KIRERERIZ 0,04~
0.053% 2% 2 5 %D BEC K&\~
L ER B B (RINERBLLD ﬂsE@ Z~E
o B
I R-3 OAHFEILE S KOBY Th o
‘organic C: EARELH  0.30~0.75%
noFE 0.2~0.8%
MR (Us~Ur f)  0.7~0.9%
total N: E&RBLE  0.07~0.11%
Cn FEE 0.08~0.14%
W W B3 (U, OF)  0.09%
0.1~0.14% °

1 BE (Us~Ur [8)
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Distributions of catbon arid nitrogen in
mudstone of upper Pliocene stage

B Rl 0 HEREE 1 RIC S LA, organic C 1X
0.63~1.09%, total N (% 0.101~0.133% TH>T, 1§
B R-3 O BRI O S LT\ %,

STHEE R-1 OfilicoE, SERDIBLTVEST
BB FA AN B A E TV B KD X 5 IEHETR
DT HI, BED HITREE NHEH BRIEFLIZVIRY
A, HEOBER E LTEBREC D2 S 5o

KOl #iiic ¥  NH, N (mg/l: FWcEMEM)

...... N
NH, N o # a8 (110°C) #phc i3 %
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@§@7§<m ............ EEREERERR W(%VC Lf;V\{YE)
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R X AFERERIIROEY it b

) N - NH,*—N/total N
core No %) . %)
1 0.028 .25.9
2 34 . 26.6
4 ' 36 356.3
6 .24 : 23.8
7 26 23.6
8 55 . 48.3
9 39 34.8 .
10 . 55 . 41.4
S11 61 53.0
12 | 61 46.3
14 . © 37 33.0
17 46 36.8 -

CRBOBFICALRD X 5 IC, 2EER0 5 HNH, N

DEDLEEIFIRE . I ST BifiEE B LR
% B R-61 oAb FET NHAN 328580

20~35% PI4E BT B, BBk EH LT %
NH N 0B&#EET5 &, HEHO DL\ 85

Lie NH*& i 7ok 7{5]’1%%%02; B I N TR D -

ERREIhTws otk md, B8N IRLELS
2, total N 13 200 m BREE/NE ~ 2 35 522>, 350m

LRI T A @A BN Do L L NHA-N %355]
WAE X LT4B L, 535m ML E COEECIs LA

Wik BEN D b B L%, total N OOFREN &1
BT LT L X 53 RE XD, o bDREHBVEAR
DHDH, BHHTARERT IS ET — X L ER
Ui 5 2 CORFHC £ foiaitis s\ %, B0 C, N
AWER TS S WREKBA, BUtSoFEcimEL
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BT U BRI L, W D4R
B IETRALE R DS LT L A, FOBNLEERY
BB 1D ROFEELRR T HI ;

KPR D T s 75— 553 B Dfciod, AANGO
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HONEEL LT ’

organic C=1.8%
total N=0.20% - 12 & A & NH,/-N #&%
: i,cb\ :

RABERIECT S
IOTEH 1m?P 2T C N D

forganic C=22.9 kg/m?®
| total N= 2.54 ke/m®

W BEOEY 5 BicdThE b, ABFD No.
17 = — 7 DIEEFIHT 5 L,

FlhRE L LT

No. 17 2 —7 D 8its, LK * EHGETH 575,

FOES ABHECHETT,
HAKE =1.8
" CH,=94.42% |
CO= 2.89%
= )
free CO, 57.2@g/l | bk
HCO,~=1,397 mg/l |

A

r3%,
(HCO,” % LO#AREDC  L.17kg/n'
| @b o) organic C 11.43 kg/m?
{NH N 0.584 kg/m?
L @yo) N 1.003 kgfm®
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ﬁ%ﬁ organic C 49.9%

Jﬁﬁﬁiﬁf& organic C — {@ﬂ c l45%

@ﬁ N 39.5%
Eﬁﬁiﬂiﬁ total N . — { NH,*-N 23.0%
o ‘ Uil N 37.5%
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