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ek
1% X0 Br : NaOCl Ciija &b U, KI % jnz Tl U7z Iz % NaS:03 TiHE LABE kDD, —7,
113H2SO4 Btk © NaNO: % Jnz, CCl T L CHBERT 5. Brid&d s b I 2%5 |- EiE
HBO:: 550 UDRIEEA 4o ZhE Lo ERKC Y =y "ok, AU tadmr 7 =/ —u7
2L uniER#E L LT, NaOH T

2 FHERG OIS AT ONT

MHEEKDH T —ERIIRED LB D THDH. FEDONER LR o1 AE X ORRNT AMFEKD, BALE
XD DRIEFD b B SR R LT, FBERIC ST SR A 4 L ORISR e A AT O\ T B,

pH : KA DEARNB TN A I THD. 2D 5b, BBIFEHD .4, FEHEAD 8.7, EEMHD SK
2-1, 228 XV 21-2 M8 AHBTHIBVECT VA VLY TRT. ZhbOHIFFUADMEEKIL, 1ZEA
EMT.2~8.0 DFLFAPICH 5o

Cl: B&EEIL %A SK-15 @ 12,800 ppm T, HIHIZ X » Tosis h OMENZ LS, #1ELCloky
MBS AR E EDILDTH D,

%1% Closd el

Cl(ppm) 5y Eid Hh i

10,000 Lh  k B2, BB, ZKFhE O K5

9,000~10,000 Kol a, E=ae

7,000~ 9,000 HEPISLAT « H90E, MEdriE, REFERE, SRR, TiRigin
5,000~ 7,000 HENTSRY - BEL—RI12, BEREk - 85, EJOUR, FEHEE
3,000~ 5,000 MW BZ—C3, TiRaIH, FEHEFRH

3,000 LI F FRa=v, EEATR, RAE4EK

HCO: : HCOs & RIIMIBIC X » T RESELL TV %, BARICE » CHIBO % % LD THD &
H2FRDEElnbe : : :
# 2% HCO; ok b il 51

HCO3(ppm) 7 i it i1

7,000 &L Ll PTG
|

3,000~5,200 WeE Ak, WRAEILSk, mBIWIA), RERIEE, Bk, 25 O
1,000~3,000 HEPY R - S0, TR - FE, KT U O R
500~1,000 HEPy BELG, EASLE, TRalh, EEHER, %kFSK2—1-2—2-15

500 L F [Lﬁuﬂ@gm#

SOy 1 KIS DHIT D AFBE KL SOu AVFEHE Ui\ e 7278, IRIEILE 3 X ONEBIALIAD 2 T, Fh Fh 138
ppm 3 X 08 32 ppm MEH ST %,

Ca : 500 ppm Ll % & T K 2 e 3 2 Hudsid, R Atdbe, RIEAL)Im - B TONEIIRL E 0BT b
NB, —7, 50 ppm LLFOEEHMIBIE, REPFRT « 08, WREI), FAsxy, EESERSIOHRE

LB HT B S,

Mg : fflEAk o Mg &HF 8% 100 ppm B 4 m3 #lid, KPP E © 200~600 ppm, JEEFESED 180 ppm
¥ X ORI D 120~140 ppm 3BT B b, ZHiZiw L, 20 ppm PUFOEEE BT, #EPER -
IR, REFERSIOHFELZRS AEEELHT b5,

I : HEKARD I 4330 ppm B -% & Tl s S5 &, HEAEAA, RELs}, SRRES IO%EHE
Ky DM TH D, ThHD 55, 50ppm Lh ExEted O, KFHIEO 5 ¥ T, &iEfEi No.55(SK
—15) ® 64.6 ppm TH D,
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Br: ffpiKkho Br &5 8L, 1 O5MEIEREET, 12330 ppm U B2 ST KD = & 2 & i3,
Br5oppm Ll b &HT 5, &<, RFEHMEOMNHEADTNTH 65 ppm €, BE#EIT T ER T ¢ No.
55 ? 95.4 ppm TH 5,

HBO: : fHffizkrh HBO2 214 - & b g\ A R T HUB L, BT IE— 8051 b b, D& 8L 800
ppm §itE T, (ZHDHIRIC K BbND EXTe DEWCEER R LT Wb, DWC, REP AR, RET O 2 3% &
ORI T £ 600 ppm Rifh 2R LT\ 5, —7, EEFHEL BT &, AES X OBIEHEO
100~200 ppm &, FEPIILAR « FART - B8 200~300 ppm & 7n o T b, Fhz, FEHMEOAFEAKIL 260~
440 ppm DHFFHAN T, £ DK% 350 ppm BiEEZ R LT3,
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BT Do # LT, ZOHIRREEATH LT S4T30, BAF X0 LABRAF L ThL o &
Noarmbe Tinbb, BAF oo (Na+K) 3o 5 Ry, 204 & 3 80~100 % ORI H 5 D
2L, A A o CLas e % 3T 35~100 % C, Aol WHURZEN R DI D, TOMBAfrFECE &
DB EFEIED LSS,

— R S I KL, ER LT OERREREL FC, RETAHREY LOMAFRIc L T, M

TROIITFE L EZDEDL ST S L b T 5,
Na-HCO;3;-Cl—>Na-Cl—-Na-Ca-Cl—->Ca-Cl

= 04 iy, MWEEROHRBEIH LV 00bh, HWEiz - T, HHCBET 284034, S£ED

FEFERD 1L, Na-Ca-Cl & Ca-Cl BIDAREAKIZ BB Dot F7:, Na-HCOs-ClH & Zbir

LATREKEE, FEPREA D 3HE HEEND 6 ANTh TN T 5, 2 bSO HuR o A FE K IR 3 7

Na-Cl#TH -7,

HEMENC BT 5 fFEAKD 4 F+ U B BEMGICOWTL, #3MOEMCHD L%, (Na+K) & Cl &
[ CIEARBARIGRIC S D, 1T HEMR RICFI LT D, 7nks, & DEHR EORTINBEER TA%T 5 5 4 (No.
45, 46, 48, 54, 58) [T\ TUE, YA DX/ HERIE TH HIRE 350~400 m L3 T 872 o 77 A
ML —F—%BT T DEDTHD, Tioib, No.45, 46 35 L0 48 D 3 FHITEE 400 m PEMN D, 10,
No.54 3 X U858 D 2 FFILIEE 280~360 m 755, ZhENFM T3 BAKLTWAL0TH S, OFi, ¥
FiliE DO - &1 4 v OBfRY FENOMCHD L, SMEOEACH M5 Wi oMhKE, —iic
(Na+K) 8 X0 CloA U BEEESRNEL, ctr - TEOMEITEL b HA L bR D,

3 ClA&JUEIT L2 1 o v oMLt
Filds L OKRT AMNHEARPIzE TS Cl ok, Ko MR HE I hicmRkho Cl &# 2T
I Fio, HETAKFO CLIMERENICRE LR TH D, HEROLETROEH LT I01cE b
TIVRELR D, SEMEOMGIC - 2ofHEKF D CLas, Bigkdo ClL B LT, YORERR S
NI HEE LIV ARETHD,
F4ER AHEKOBHHRE (AR, Bliko Clax1LL0)

H 15 dil R H 153 dil R

bl kit 0.41~0.44 S £} 0.49~0.52
= fiil 0.30~0.34 B &=V 0.01

b L 0.38 * = 0.55~0.67
B 3 5l 0.16, 0.36 H R R 0.44
BRI — 0.36~0.40 R A 0.54

5% T 0.36, 0.55 T+ % 0.25, 0.44
BS & 0.42 & =8 0.09, 0.20~0.29
AR 0.33 H = [ 0.05~0.12

EENLBL D X5, FHIBOMEEAKL, BRI DRTHEIBRIA TS, &, BELT,
AR LT3 & O H B O & AR KL 10~100 fSREC E TR b5, —fikic, HEPcHEI R
ToHEARDS, R EINDEEELTUL, BRBIZOEDOREIC LS En% 0y,

(i) KKkogA

(ii) HEREOEBFHAT, B U o AEMEED, D LIgh HEhiok

(i) BHHO ST L - TET B K

DEDEHED5H (i) OIFFICL > THRIREN 20250 - £ h %\ H4ERDH Tl R210.20 LT
HARTHIRDFFERIZ, HHDT — o 73 TEEE LI, BKERU VAo Z LRl T 5%,
Fro, HEINEKD, TOE FEERSOENKTHED ORI ET5 L, CLUADOMD 4 A8, %k
#F4E£0Clodil R L3IERA LR TEATHITTH S, L L, EEITET 2HEY L ol &
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AT ALFEIEOE (PO - B3 - R - A A o miin &) k-G iﬁ‘%éhh?ﬁbﬁffti%ﬁmm#@c hK&
SEEL TGS, WE, HAFUDEHERICED X S5 eBELE Lichy, EBLAEEEN AHTEZ
ot i ERXRAHCTRD S, T7hbb
dC=C sample—C sea xdil R
Zzc dC: 4 F U HWEELE
Csample 3 X OV Csea : fIffiKds L OBMBKD A 4 &
(7K s L O BLER D Cl )
#AthEAh o Ca, Mg, Na, K, HCOs, SO4 B8 I O'NHy D7 4 FiconT, Eick WHEL, Fh

dil R :

DOEZEINC E LD T—ERICRTLES RO L 510l d,

Cl sample
Clsea

RENKE 2D DFEIBBRI L
BEENDLDMND X, THENDA F D0 ) DIER S - THEH L, 7+ L CFOBmomEmL,

IFIFHIRA /s £ £ F D 2B T 5%, 7,

o8,

dil R>>0.10 Nz > WTlE,

EOHIRD AT FIS e WP LT D 4 F 1k K, SOy

BIOMEg THL. ThbdD b, SOMTRILHILEELT Tk, BT L TR B & kv, Mg

#EhZE Clofiss L 28 14 v

A

=+

E4 oo

jad

. o | bt E
R ’ No. W o< m % dCa dMg
13 i i —3.8~—7.0 —36.8~—39.9
4~7 7 i —5.1~—5.6 —929.8~—34.3
fE 2] i
8-9 14 5 —4.2~—5.4 —38.3~—38.6
S 10-11 | H ET bl —0.9~+4.7 —14.5~-30.9
iy # ‘ 12~16 | %, Wk, Jbew } —1.4~—4.6 ~30.5~—36.4
e 6. —34.2
" " 17 I #—R 1 36.9 34
18 £ ok £ ¥ —10.3 —51.4
|
19 I n—R1 | 29.5 —42.3
= I ,
C20 ; B—C 1 29.7 —46.3
21 B—R 1 —3.7 —31.6
by il
29~28 i 22.1~26.2 —46.4~—50.2
=R R 31 £ ' 4 15.3 —38.7
| , / -
£ B 32 [ " i 4.9 —48.7
33 il ] 0.8 —~19.1
T i )
34 15 I —1.7 —39.4
I W 3637 | B Sew R —3.1 —15.4~—16.7
5 il ’ 38 - 1 ! —0.4 ‘ —5.9
B L |
i B 40 + wE—Cc? —2.2 ‘ —12.0
| |
it w4 5 H—C1 | —0.4 " ~1.7
i 5t | % ] 0.7~—7.3 ‘ —9.4~—53.3
Be~fr | 45~ ‘ =
’ (—3~—6) (—20~—40)

* BEAH3)
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OV TIEERALER, BEBERALEC X > TRENL E VBRI NDTDTHA 5, DO, Fishic i
mLCns4F 0L, HCOs 8 X U'NHe ThoH, A F 2 & d, HEMOSRCE L TAETIEY ChH b,
il - KRBT AR EET H X 5T liE, —RICHEBWEL S I, YRMAFIKSTCRM S hcfiin L
LDTHS Hs Fio, CAlZRIBH OB TADHEEZRL T50, —HOHIE CIXIEDERYRLT5, &
iz, Ca OHINELE AR ET 2%, FIEITILI 0 SEHET B XS RIRT2A BT bR 5,
Z LT, Cao#mENE\AFEKE, Na OZBEC S BIEE2 D H, Nall ko oMlic s\ CEDfE
TR L TR0z, Rt 3 HUROAHEKRIL, ADKED, HDVIXEDEMHETH > Thish HMEL
fExRLTwD, ZDX5cCaninl <, BiEKE HECEEZRTHEKZ, KBOWEE LN AH
DK ELTRBDZ DFLNX 5 THD, —IS, [FHEAKFO Ca VE T 5B LM & LTk, K
BHR EPEERERE R EXRBLE L TOIBETHDY, THLOME T, =0 X 5 /S8 iciE
FHERDID e Lo T, KRR D Ca BEDE L o BRI OWTIL, HEEROM-54
T EHBEMICBE L, chb DA F U RBRBASGRELBERL T LERDA S,

DER, RFMECETZHHMADEA L OBBECOVTHEL, BT DD E6ETHD,

DI E H7 : epm
d Na dK dHCOs dS0; d NH,
145.2~179.4 —2.9~—3.1 115.3~147.7 —22.6~—24.3 0.24~0.44
42.6~ 70.4 —2.3~—2.7 25.7~ 38.8 —16.6~—18.8 0.18~0.25

79.9~ 81.2 —3.0~—3.1 28.2~ 32.8 —21.0 0.15
22.0~ 42.0 —1.3~—2.5 12.5~ 14.6 — 8.8~—18.2 0.07~0.17
62.2~107.7 | —2.1~—2.7 | 545~ 70.9 —17.7~—22.0 0.20~0.33
—7.7 —2.2 5.6 —17.2 0.25
8.9 —2.6 70.4 —30.4 0.64
=37 SO VY- T - WONC VS, 1 S— A S =X 7 % § VORUUNETS RVIRPRUNS, W, | 3 SO
2.0 —2.1 11.9 —23.2 0.42
26.7 —2.1 11.8 —17-4 —
—10.3~1.5 —2.7~—4.0 0.3~3.0 —18.2~—28.7 0.52~0.65
41 ~1.8 2.5 g —24.3 0.33
[
4.6 —4.2 1.8 ‘ —29.8 0.16
7.1 —1.3 11.7 ‘ —18.3 0.05
14.0 —0.8 4.0 | —24.3 0.12
27.5~30.4 —1.4~—2.0 ! 25.6~28.0 f —11.0~—16.0 0.12~0.16
12.3 -0.6 \ 14.6 j —6.6 ' 0.11
66.2 ; —0.8 61.5 —6.6 0.02
81.7 { —0.5 90.6 ‘ —6.1 ‘ 0.08
19.4~64.9 —0.2~—4.6 8.5~84.0 —26.0~—37.0 0.55~2.28
(30~40) | (—2~—3) (30~60) (—30~—35) (1.2~1.8)

( ) KA OFBENT D D



54 e 3
Bhx Clefkc LE® A+ v oLHE (FFimE) L epm
LI B w4 *+ v
No. | st 4 | gNa IdHCOa‘ dNH4‘ Total | dCa ! d Mg ‘ 4SO, ‘ dK \ Total
|
45 | SK— 2~1 26.5 9.1 1.7 37.3 —6.4 —52.2 —32.SJ —2.3 —03.4
46 | SK— 2~2 23.7]  10.4 1.5  35.6] —6.7 —49.4 —32.0 —2.7 —90.8
47 | SK— 3 42.2 64.3 0.7 107.2] —7.3 —19.2 —36.4 —1.7 —64.6
48 | SK—7 64.9  72.6 2.3 139.8 —7.0 —41.1 —35.3 —3.5 —86.9
49 | SK— 8 60.1  81.5 1.6 143.2 —0.5 —14.2 —30.3 —2.6 —47.6
50 | SK— 9 39.7,  37.6 1.4 78.7 —3.9 —32.4 —34.2 —3.5 —74.0
51 | SK—I1 43.4  60.7 1.6 105.7 0.1 —21.00 —34.7 —3.4 —59.2
52 SK—I12 33.1  27.1 1.7 61.9 —4.4 —39.3 —35.3 —4.0 —83.0
53 | SK—I3 40.1]  41.2 2.1 83.4 —3.4 —29.9 —34.2 —3.5 —71.0
54 | SK—14 19.4  17.9 0.6/ 37.9 —4.0] —40.9 —34.7 —2.6 —82.2
55 | SK—15 19.8 7.3 0.77 27.8 —3.0| —53.3 —37.00 —2.9 —96.2
56 | SK—17 41.7  37.5 1.5 80.7 —6.4 —33.3 —36.4 —4.00 —80.1
57 | SK—21~1 27.9  19.0 0.8/ 47.7 —7.1] —42.9 —35.3 —1.9 —87.2
58 | SK—21~2 28.6|  16.4 1.3  46.3 —6.4 —42.00 —26.00 —0.9 —75.3
59 | SK—22 42.0/  56.3 1.8 100.1 —5.3 —19.3 —35.8 —1.8 —62.2
60 | SK—23 61.1  84.0 2.0 147.1 —6.0] — 9.4 —32.00 —2.7 —50.1
61 | SK—24 39.6/  24.3 1.7  65.6 —5.6 —26.2 —32.5 —3.7 —68.0
62 | SK—25 32.8  46.0 0.71 79.5| —2.1 —25.4 —32.00 —1.5 —61.0
63 | SK—26 43.3  65.0 0.8/ 109.1 —0.5 —16.00 —30.9 —0.8 —48.2
64 | SK—27 37.4  75.5 0.9 113.8 0.2 — 9.8 —31.5 —0.5 —41.6
65 | SK—28 28.4]  52.6 0.9 81.9 0.7 —21.5, —33.0 —0.2 —54.0
66 | SK—29 48.2]  76.4 0.6| 125.2 —0.7 —13.2 —33.6 —1.2 —48.7
s\
o] 4%
L a8
+ 4 AYp=7°
a i
I HCO3 4500 ~ 5200 ppm
O =
O
O
+ e RN _
[oR -
S 100
T
b B 7'w-7°
o)
'g HCOs 1700 ~ 4000 ppm
50} - T
I C i u-7°
I HCO3 500 ~ 1200ppm

R T; B—ro
dCa+dMg+dSOa+ dK (epm)
AR s WA A VERK (KFHE)



L3 LU FH ORI, 855 FUCR L7z Myl sk o & MBc, #9504 2 > ik Na,

FiRA 7 AN KD LER R DT 55

HCO; s

YO NHs T, #nE & LT Naks X0 HCO: 2320k % Ho, NHalib ) BBV —F5, B4+
1% Ca, Mg, KK X US04 15T, CaBfl 344 T _NCobiFcanEr LT 5%, Ca
DT, BHFTIEDMHEIL 5> T D05, TOfEIRTRLEL +1.0epm LT TH 5, = OHE- KA A

FUMED LSRR YL > T D02 B LD H AR TH S, MEDOBRITADHBEEIGRAR L,

*

LT DRI HILT 572012, b > EbHHAe A 12 HCOs DX 5 TthbH, &, fFhixkdo HCO;s
BHEYERCLT AR T X 973200 0v—F (A~C) wihld, FhFEnsEn - mdb 4 oo
FLBE T LEDTHRDLE, BTIENZLRD,

#1%x HCOs &hmuwEBHC Lclim - WA A4+ v o2 ed (KFiE)

~ HCOs

L — = s Wintx vE b1+ vE
re=7 | ® % sk No (epm) (epm) (ppm)
A J 49, 60, 63, 64, 66 110~147 —35~—50 4,500~5,200
B 47, 50, 51, 52, 53, 56, 59, 61, 62, 65 60~110 —55~—80 1,700~4,000
C 45, 46, 54, 55, 57, 58 30~ 50 —80~—95 500~1,200
EED, WA T AT DNTHRD &, WINBEDE VA V—F BT 5 MK —iz HCO; 0 &5 &

23 < 5,000 ppm JifE A R LT 5,

IR, BARHERCEEINIEEYOBELELOBGENDHL L

<, BEH»OEMHCBE L HCOsi &b ievy, ThICHIET 5 Na QR LEIH LicicdThs 5,
%z, Na & HCO3 0B IEDBRIZOWTERS EESRKD X 51l b, WiZlL, IFEHBEMEGRCHS
A5 SELTLME, YROBFE T o, T, HCOs oINEN B MIEAKIZ, Zhickhnts &b

100 i
060 i
‘®64 / " Na=HCOs
048 /
/066 //
dHCOs | sl e
(epm) 859,63 s
50 7
v
] L | ] | L
50 100
dNa (epm)

55K Nax ko HCOs o nBIfx (KEwE)




56 H B

B Na R ELDEERHGICH H, Mz HCO; & MEFHFEAKIE, Na pUaH ¥ 2.0 Y 2B i
BDo —T, WA A FATDNTUE, TRTOMHIKT, SOs 1 o v 73 30 epm FiEHA LTW 2D TH B0
5,804 i< 3 4 F L DEATRET—5~—65epm TH D, FD 5%, FACE B EEZRL TS A
FLEMg TH Y, Lichio TMgDHEIENETIA T L ORHERLTWAHZ LiTich, AR D,
Mg oA &Y, A7 )Vv—7 Tk —10~—16epm, B 4V —F Tt —19~—40epm, CZ )V —F Tl —41~
—53epm Lig 5Tl 5, Ziuk, HCOs g (FFE) 2 &WHEAKIEE Mg OBAEIMEL, Mz
HCO; o g K & Mg OB E L A EAZR LTV 5,

BlEnz E2EELT, Hn - W4 4 o OB EELET 2 L, AV Vv—7OMFEKICIZ, NaHCO; & &
LIS, —HAF U S X o THHD BEMCE - 72 Mg 73, Ko HCOs #8hmic & 4 7c - T, O
FCHEHBE LERBE L U CHFET 2L H D, E1o, Crv—TFIcBET % MKk o Mg »@ic
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Chemical composition of Oil and Natural Gas connected water
in Hokkide, Japan

Kiyoshi FUTAMASE

Abstract

The author investigated oil and gas connected water in the axial zone of Hokkaido, Japan,
in order to clarify its chemical composition. Results have been checked in terms of geochemi-
cal problems.

Water type at each sampling point is almost entirely of Na—Cl type, but there exists also
Na—HCO;—ClI type though partially. Chemical composition of water reveals local tendency,
and its difference appears to be controled by major anions rather than by cations.

Cation-anion relationship in water in the Barato oil field is in positive corelation between
Na+K and CI

When we calculate increase and decrease of major ions between the present day sea water
and oil and gas connected water on the basis of Cl content of the latter, K, SO, and Mg ions
decrease without exception, whereas HCO; and NHy are always increasing. Ca jon decreases
in most areas, but it increases on the contrary, in Teshio and Enbetsu areas. The change of
increase and decrease in Na is related to the amount of change in Ca. Na increases in most
areas, but in the area where Ca shows positive value Na reveals nagative or very low positive
value. The tendency of increase and decrease for each ion in the oil and gas connected water
of the Barato oil field shows close similarity with that in the other areas. Total increased ions
and total decreased ions are in negative corelation.

I and Br contents are in most areas in positive corelation with Cl. However HBO; is
nothing to do wsith Cl consistency, and reveals rather local distributional pattern. I and Br are

in-positive-relationship with each other=
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oWy & om T F—C 9 600 11.1 8.7 8.7 2,284 3,770 0/COs 169 0.21 — 2,790, 14.8 4.7 6.1 .5 .0 10.8 5206 | AR 20 m3/d, PR L b S
R M B lE | ®E—C 1 1.054 88 7.9 8.3 2,166 5,542 3 72.6/ 0.87 —| 3,040 23.8 35.7 119 .31 12.2 .8 12.4 .5/ 203 | IHAEIH, »A vk Ebid
* W —C 2 316 89 7.9 8.3 1,663 4,721 0 96.8/ 0.20 —| 2,420, 17.6| 38.2/ 136 .5/ 10.8 6 7.7 8 189 | — v Y, # AR 150 m¥/d
W% | % B OB OB 800| 13.6 8.2 8.3 1,684 527 0COs 3.1 1.68 1,182 65.8 8.0/ 18. .0 1.4 .5 3.2 5l 56.2 b EEA
FFOHT B R | HF—SK2~1 524| 12.8 8.4 —| 11,283 634 0/COs 15.7| 10.48 — 6,840/ 135 | 109 | 114 .0 51.2 .6 .5 31205 | AV A—F AN, HAES3S.5mId, KE 14.4kl/d, # v~ FEE 490~49
* il —SK2~2 466 12.4 8.4 —| 10,963 708 0/COs 17.4] 54.81 2.01] 6,670 114 98.1| 136 .5| 46.4 .6 .1 91293 | AV A—F AN, HVoS—IRE 412~416 m, 426~430 m, 446~450 m, 4
AT e [l —SK 3 395 19.8 7.7 7.9 12,560 4,008 0 23.3] 3.64 1.29 7,940 183 | 118 | 605 .1 20.1 4 .1 7385 | A b U— —VREE 348~395m, H b, M
MR IR [l —SK7 552| 12.3 7.9 8.0 12,170 4,514 0/COs 48.0| 12.88 0.08 8,250 106 | 116 | 313 .8 64.2 .2 .9 .0 437 | [ E 520~552m, i ¥ %
S l  —SK 8 405| 17.4% 7.4 —| 10,431 5,045 0 214 7.94 7,190 106 | 253 | 527 .6 53.6 .0 .0 .9 327 | [A E 371~405 m, [{ E
o oE A M —SK9 382 8.8% 7.3 7.6 11,843 2,373 0 117 0.50 7,460 101 | 170 | 393 .5/ 40.8 .0 .8 .5 354 | [ = 358~382m, [d] &
k= . —SKIlL 388 8.1*% 7.4 7.7 11,985 3,788 0 271 7.01 — 7,650 108 | 254 | 545 7 45.1 .9 .0 .00 360 | [ + 370~388 m, uazua{éat«aw;w;v
= [l —SKI2 379 7.7% 7.6 — 12,219 1,736 0 148 6.29 — 7,520 88.3 168 | 335 .0 47.7 .5 .6 .5 349 | [A@ L 355~379 m, [d
S [ —SKI3 388 7.2% 7.5 7.8 11,886 2,593 0 113 3.22l — 7,470, 100 | 180 | 423 .4] 59.5 4 .8 .3 362 | [ & 363~388 m, [ J:
& W  —SKl4 284 19.7% 7.4 7.6 11,948 1,173 0 146 | 35.11 33.98 7,100 136 | 173 | 303 .6 15.7 .9 .0 .9 370 | A + 281~284m, jh % i
= [l —SKI5 398 — 7.7 8.2 12,802 534 0 150 - - 7,530| 142 | 208 | 203 .7 19.5 .6 .4 389 | [A E 368~398 m, b, R
& FH —SKI17 384/ 7.6% 7.6 7.7 12,461} 2,373 0 94.2/ 22.20  — — 7,930, 93.3/ 137 | 433 .0 40.8 .9 7 .1 353 | A k 354~384 m, i¥
= [i]—S K21~1 404 — 7.7 8.0 12,187 1,244 0 66.9 - = —| 7,400, 169 | 115 | 291 .1 22.8 4 .2/ 39 | A E 384~404m, WD, IR
= fl—S K21~2 365 13.7 8.3 — 9,012 1,061 0/COs 52.1 6.92 1.21 5,620 145 60.1 86. .6 48.9 .5 .1 .9 267 | wvA—F A b 3E, K 36K/, 5 S — R 285~205 m, 320~365 m
i [l —SK22 365 20.6% 7.7 7.9 12,354 3,520 0 46.6/ 4.17 1.33 7,830 177 | 155 | 591 .0 21.4 .8 .8 .8/ 370 | A b v — B 345~365m, H F
O R IR il —S K23 433 15.8% 7.6 —| 10,928 5,203 0 44.9] 4.55 — —| 7,530/ 116 | 113 | 623 .0 62.4 .2 1332 @ k= 415~433 m
& l —SK24 388 15.8% 7.4 8.1 11,123 2,556 0 110 7.95 — — 7,140, 80.3 124 | 430 .6 51.8 .9 .8/ 317 | Al k= 369~383m ]
& il —SK25 397 20.1% 7.5 7.7 11,034] 2,879 0 113 | 13.77 11.04] 2.73 6,880 162 | 190 | 428 .4 20.4 .6 3324 | A E 377~397m, WH, WHERE
5 Wl —SK26 383 20.8 7.6, 7.9 10,580 4,040 0| 127 |17.72 11.03 6.69 6,910/ 180 | 214 | 516 .20 25.0 .2 1343 A = 370~383m, [ k
E Wl —SK27 402 21.2% 7.5 7.9 10,779 4,679 0 254 - - —| 6,880 198 | 232 | 605 .3 28.7 -6 3339 | [m k= 382~402m .
T Al —SK28 | 4720 —*  7.4] 7.7 11,446 3,287 0 86.2 — - —| 6,990 219 | 266 | 501 .8 26.2 5 .6/ 350 | [l = 433~472m, WH, WP
= [l —SK29 | —* 7.50 7.9 11,538 4,741 0 211 — - — 7,550/ 187 | 230 | 615 .5 18.9 5 .6 398 | [Al &= 389~398 m, [A] =




