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Natural Gas Resources of the Ryukyu Islands

——Preliminary Report by the 4th Phase Survey Team of G.S.J.——
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Abstract

According to the Technical Assistance Program of the Japanese Government to the Ryukyu
Government, the geological, geophysical and geochemical surveys for the natural gas resources in
the Ryukyu Islands have been done by the members of the Geological Survey of Japan in the
duration from September 20 to December 20, 1967. These surveys have been done as the fourth

phase for this area. The main surveyed area is located in the southern part of the Okinawa main

island, and the following surveys have been carried out.

1. Surface geologic survey

2. Surface foraminiferal survey

3. Underground geologic survey

4. Hydrogeochemical survey

5. Reconnaissance gravitational survey
Special survey; reconnaissance survey for the natural gas resources in the Taketomi,ima-Ishiga-
kijima area and in the Miyakojima area.

The results obtained are summarized as follows. )

1. The main natural gas bearing formation is the Shimajiri group. The Shimajiri group,
the upper Miocene marine sediments, in the southern part of the Okinawa main island can be
divided into three parts. They are, from the upper part to the lower part, the Shinzato
formation, the Yonabaru formation (by the lithologic characteristics this can be divided into
two parts, the upper and the lower) and the Naha formation (the uppermost part is the Oroku
sandstone, whose underlying bed is clay stone).

2. The following planktonic foraminiferal zones were recognized.

Globorotalia truncatulinoides Zone——

Shinzato Formation

Uppermost part of the upper part of Yonabaru F.
Sphaeroidinellopsis seminulina Zone——

Middle part of Yonabaru F.
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Globorotalia menardii—~Globigerina nepznthes Subzone——
Lower part of Yonabaru F.
Naha F.

3. The distinctive paleoecological boundary by the statistical treatment of foraminiferal as-
semblage is recognized at the lower limit of the Sphaeroidinellopsis seminulina Zone in the upper
part of the Yonabaru formation. The benthonic Foraminifera, mostly calcarious ones, change
their compositions on the both sides of this distinctive boundary.

4. Tt is suggested that so-called Shimajiri Beds developed in the Hanejimura and Kumejima
areas may be ejuivalent to the horizons of the Shinzato formation or its overlying formations.

5. The main part of the Gusukube formation in the Miyako island may be equivalent to
the upper part of the Yonabaru formation.

6. According to the results obtained by the underground geologic studies using the well log
data, the geologic structure in the Naha city area is relatively complicated. The following struc-
tures were noticed.

Step fault pointed out on the Yamashitacho-Toyomigusuku line.
Dome structure near Shuri.
Fault with 150m apparent throw between Makahiyu and Makahi primary school.

7. Some wells have the casing head natural gas.

8. All deep groundwaters lifted up from the wells have dissolved methane.

9. The natural gas accumulation in the surveyed area has the characteristics of the reservoir
type with positive correlation between chlorinity and gas quantity. When the depth of the natural
gas reservoir is approximately 100-400m, and the groundwater has 6,000-8,000 mg/l of C1-, we
can expect that the groundwater may hold the saturated quantity of methane as a dissolved state.

10. In the shallower part of underground, the C1l~ contents in groundwater approximately
correspond to the geologic structure.

11. The gravity low area covers the Kiyatake-misaki and Ukiharashima regions. In the Na-
kagusuku—wan region, the isogravity lines have their convex shape toward the east. The distribu
tional trend of the isogravity lines has a good agreement with the shape of the basement estimated
by the surface geologic survey.

12. In the northern part of the Okinawa main island, the low gravity area also covers the
Okumujima and Nago areas.

13. At Kumejima, the gravity value generally is higher than that of the Okinawa main island.
At the extremely high value area we may expect the existence of the volcanic rock beneath the
surface of the earth,

14. At Yamada, Onnamura, a small quantity of natural gas flows out, and by the geoche-
mical investigations, it is concluded that this natural gas was generated from the slaty rocks
with organic matters of the Mesozoic age.

15. About eight years ago, we found the natural gas seepage at No.7 well belonging to Orion
Beer Company, Ltd., Nago, and judging from the chemical composition of the natural gas, we have
concluded that the source rocks may be the sedimentary rocks of the Tertiary or Mesozoic age.

16. The natural gas off the Taketomi-jima is a inflammable one with high concentration of
methane. Judging from the result of examination for the chemical composition of this gas, the
Mesozoic or Paleozoic sedimentary rock seems to be the source of the gas.

17. Generally, the muddy rocks of the Gusukube formation in the Miyakojima area have the
chemical characteristics as the source rocks of natural gas.
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Geological map of the southern part of Okinawa Island
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General geologic columnar tection of the Shimajiri
formation in the southern di.trict of Okinawa Island
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2) EEEEZHREST WS 0RKO 2 TH 5,
Bolivina robusta

Cassidulina margareta
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Locality map of surveyed wells in Naha City
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An example_of locality map_.for surveyed water wells
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Geological correlation of well logs (Tomariko-Nakaima)

6. MARRWELTORR KD S LI 2 DHEDR D (108)
FAMEREE, HRHERE K X 5EH O EHg R EER L, »o, SIHOEROBEELTRbiTidis
BREHIR (L BB oWEEH b2 ic L, » Blapote, TDXHIC, HIFHMEZDSDDORAERCA

2, KRIEBRBHIHMEFEREORBROBITICET 572 DETIRREREEEZ L LRFIVTR ST, 2o,
DIFRb N, WRICBW T, BHAFBIENEE X HEEE OB AEHF LD L DO PRNDT, HE
RTWEWDT, AFREE, HEEEOH5EFF O WREBOLEBRSZWVEITREERSEE 22 & —TRT
B LcERIC ey PLEEIRD, FHFZ LI LIBETETWEN, 207D, EELE~EERIC
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Geological correlation of well logs (Asato—Shikina)

£ B APRRC O TR - e G E Oxf e, Bk
W, ZORERE LM - I HBBEDOKREER LD
BDEIL~4FCH 5,

{1) TR ~ B R - ARG E P I I
% No. VB IHGHPTOFFFHB I >N Tk, L2
RV, Zh i VIEEAISEEEEY R LT B DT
LT, BmEACE, BFUck 5 nBEEER R &
T5&, HMBEOBRERAREL LS, FUROER
FRIC BN T, Bk BE» BTabhTnaR, 1k
TR BT, DEDEWIEFREAHEKRSh T
%,

(2)  JE¥E~RHRERNR - RERICY T, 2L
T, BEEEERZLTWR b0 LEZ NS, JLEHR
o No. 31 EfkER L 08 No. 55 0B ORBEIE
FEEEFTEV, B 1 5HEBRL TS 0EHF I
BT, BKiZTFTBEMBTRDATNS,

(8) RE~BARR : ARRIc BNk, &R
WEO L 5 e EBERRD bhd, BKikTTBRE
»BFEbhTV3,

(4) ZE~IBILETRER : REBRICBNTIE, oL
HIRRENHEBEOMES B bhvd, Thbb, FE
REER F— A EEOE D b siEs, No. 4K
BB L No. 16 HxR/MNER L Oficit, HERLE
150m DORIEDOTFEPEE SN S, Bk bicBER
BiTbhTN3R, B DEBZILABTOH5HF L
b5,

nB, 2EETR, WEEREROBHMOBREEZLY
ANTHE - 53R - BBEE 1 BHoyFHE oEE
BRERLESDOPREBHTHS,

1. HiFEFRAELEZOKRE

KRN AGLRFAB I IV TIE, HUFREIC X B3
{EEEFRAE, A HERE . SEIOFA L, BhEp
AT ETENF 2 BB o iz 55773 % HUF 7k EE E
B & Ule B/ NRE 052 2 35 » LCH e bh
oo BAEE CRBDNIREOREIRD L 5 Th 5,

(1) BEETARBEET SHHITAL SRV, Bk
CHTREH BiciF 28580, B b ichi O v =
L OWHRD B, PEAEA R W T Cl-=7,220
mg/IDMTKICHE - T, FRE 122mDiiEd b RARY 2
15m®/day, 7k 81kl/day #REH L TW3, Thbb, ¥
FSRBITAKIEIZ 0.2 Th B, ZOFAKE, HhK
BT AKIDOB L ET0% T B, ZOWHE X 2K
%, CH; 2R T 2BEOFBRERAZT A TH Y, HS
RO bhan,

2) HTFAROEEFIRD LT, Bkizz7r—1 7
b, Rypda—NVRU7HDENEIKER L oTNS
DB, TRATOHTKRICEFEAZ BRESh T3,

(8) FAEHUIEAN D T APLRIIERENRER LB, &
BN T S h o T AR O FRCLI 8 13 17, 383mg
NThY, ZOBEDI 1179.38meg/l Ch 2 (HE,
1960), WEFHAEEIZIES < SNTcHER 1 B geEes97 ~
435 D E KB TIXCl-=8,320mg/l TH v, HAKH
BH0.9°C, ZE 10 %D HF AR TH B, ZDEE
FinCTHUF ki Clm>8, 320 mg/1 DigEic 77 & & fafnd
BL0LLT, 6OREHICBITZHTAD CL 225
HRKREERDTHD L, BIEEMECEN S © & i
B, T hbbILABTOEER IV TADCl i & 5 T,
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Geological correlation of deep well logs in the southern part of Okinawa Island
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Vertical distribution of Cl” in groundwater (Yamashitacho—Tomigusuku)

49 48 HEITH
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%
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HFAR 0 CU gAY

0~ G ~ AR

BT WFKOHEE Cl- BEREATR (0%~ MoFrHm
Vertical distribution of Cl”in groundwater(Tomariko-Nakaima
FAKEEB L ZHETE %,

@) FEHROFHMERE R 3Tk ClI-
DHEESTFRILE, HE16~FICRRLIZE B Y TH
5, WFEMERGRIC BT % Clm 04X, RO
B (BFrvx ) TF4—) 5 RCEFTHOTH
BOT, WIEEABBICRBT 5 ZFDKREERS,
C 1) EEE~ R GBLTED tRWnWTiR, R
BADOFKDEREIC X B U AGO T ABAETI DIRT A%
XL b3, EEicniesdd, Pz THERX

D LAEFE I BT AR Cl- 8T % L OHE D FEE

Thb,

2) WTET~ SRR GEI6RD <, Ikl CI7

d

I-100™

(-50

25 -
s 0% Tk

2 o CL(mgA)

100

150

(RE~BARR)

F18H T KOEECI-REEENTR (RE~HRAR

Vertical distribution of Cl” in groundwater (Acato Shikina)

N, EEHCAMIZAREINT S, Ll ER
DA~ HEERR OB ? 5, HBEEHIzB AT,
BOC o#nnss b0 bHESHS,

3) ZE~IFILETHER GBI <, HEHEEOR
TR MR ClI kR, BERIBITSD
B Cl™ T, i SBic N 2 R 5 %,

) KHE~HATRG (F8E) Tk, BRE 100m EEE
DHTAD Cl™ 1%, 30~100mg/l BETH 3, BREICK
THEFRAROBAR, T UABERND BFEbR TS X
5ChB, o

5) BRESAHETRL, WREE 50~100m FEEE OFTHIT K
®CI 7%, THOPLEIC AT, HEIDE L 75T
%o Linl, MREES00mIEEEIC 7nhuid, —A&icCl>2,000
mg/l BEICED LD LHESNS, Thbh, TR0
DA B EEEIC b3 b0 LB S,

6) IEmAIcHINE, BRETHEHAE TR, MEDE
I OVTRIZBNTY, TARHLPCFEET 5. L
L, BEEEIGECEFIIRME TR, ZoRBMODE
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An example of “Tennoki” (detailed locality map of
observation point) for gravity survey

PORKRPELRBZ L HiK-Tn5,

8. ENREWELZTORE

8.1 B ®
HRABBITREI 817 5 ENEECESELH
~, FRCEBOREHOBELHA LM CT 57D, &
TEEEE R TR o T,

8.2 WMEFE

D #HHEHOBRMLEINCRES T 3 BURKEER
AR 1, EET.586m)iT s} 3 EHIEEL25. 44
mgal ZEL LT, 20FENEESZBREL, 2hibik
G, FRETOENOLBIE TS - o

2) FEORRPEZEL, FEMER Lz, 600m =)
IWEALTHR D, RZit B0 2ERLiEd», B
BOKESEER Ulc, WAET, BRAZEDTRE
P 277 5, BE3LET, @10, AREICBW TN
DRIB #4778 - 720

3 FERUEESRNEY 2V FUEDE (No. 699,
PR %% 0.1014mgal/SD.) Th B,

4) FEECEFY 7 METE, BEBIES L ORERS
Ex# LTz

8.3 HAEHm

FINTEN « BARRER S, B RmmTaE - Sk
e 2R - EElR e, 5HELCBER
ELL, Thic, RERES, RERNEER b EWNE
BAEET, AN AENTELT E CoERERES
HE, BIUTAKEEMNZ 72,

8.4 PHEHER

BHIEheh - LABCESER, KED - BEEHE
TS No. 126 iz331) % 171. 40mgal, ZREREEHX
Tk No. 184 iwiF 5 179. llmgal, %72, AKETIX
No. 2Lz 1) 5 125.57mgal Th otz —F, BHSH
e o L SIRWEIER, REP - BEHER Tk No.82
BB 123.87mgal Tholz, 5B, SEHERIL,
HEEROED 5100mgal Z LW EEEA L, S8
FHROEE I 2mgal & SRz,

D ABH - miHR  SEORK GE2LE) 2425
&, — eI E» BEERIRE P - TEMUEL Ro T
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Isogravimetric map in the souhern distrizt of Okinawa Island
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B 4 Yol 7 A BRI - HRERER (R - fh1248)

., Lirl, e R2 L, BEIREEBREMAR
BIUEBEREMEOHRICS» TR Y, hifEcs
Wi, FENRAERFMICEYHLTWS Z L3 E
Bahsizs, HEEETHERE S 5HE - HE
PIT, EHLRZEPVENREOFEEREL DND,
2) FRBER L CEOED AR (22l 1o
WTIE, KRELDLOERFERETH 528, FEEEIXI
DEEIIR EBEORE SR LicSh, 2o, IR
REBIUOLEITAEETLLE LIBEHEE L - T,
AEOILIHNCE LTS Z L 2VHBH Uiz,

3) KB AR (BB R—EIcHiBAERL YD
REVENEERLTRY, Ltk nfEzR"TER
BLUBRMAEE, KREOHEREL b,

9. HEMEHAEELTORRE

SROBEERISHEOMNSE L LT]R Y RiFenik, B
WARTILE O 5 A B, ABITASE, MEBRLOEE
5, OO ELETH S,

9.1 Efshum/

AW A YR B, FEF40 (1965) 4RIc s
DI L, RBEERSH LIeRAS 2 DR (vol.%)
BEROEBYTH 5D,

CHy 93.04
COq 0.38

N 6.27

He 0.010

Oy 0.30
He/Ng 1.6x1073

Z D He/Ny OEIXENT 2R TCHSZ & Egt,
E7c, FHTH4l (1966) 1281, A5 - &) - &
DAL, KESKERSN LIcEHORKRY 2 DMK

(vol%) FRD LBV TH B,

CH,4 91.40

COq 0.25

N 8.20

He 0.004

Oy 0.15

Hy 0.000
He/No 4.2x1074

D He/Ny DESHONTATHDZ LEFT,
AEORETELIZT 213, KRBT 2 0 HREERE
HERLAZOOHHLHTHY, Zhid, FAREED
Y L OBEMER ) TIERE 25 TH B,

IWHERR L5H (Hvif) » b, #sEkick - T
HTREBER L, Z0OKERE, ®Onxl1,000mg/l#E
EoCIr&a8F L, OIS BibY, @HIkD H A

BTV h VTR CH D, @F ARk LERoS
WIEBHI T K & O FERMEEEZ R L, ®KIEIX23.8°C,
@BEHEN A T, OKTBEEEFREIT 0.5cc/l §i
BERTRE OB S5,
ULoERERET D L, Aob 28T, HEud
DK BERIE ELH VA V— MNEOER I BT B/
TUOTEMED 2 DREFECH 5 LiEwmST bh 3,
9.2 ZFEET{FA
BHEETHILOF VA E—N (B 75, s
(1960) EUREFRAT A EEH L TN, 20k
WDEBYTH 5B,

BUHREE  46m, HEH, /K +0.1m, 7B 23.7°C,
K& 4.5kl/day, #AE 0.16m8/day, # A/KIL 0.04,
KE HCO-3 273 (mg/D)

Cl- 36.5 ”
pH 7.9
#AE He 0.004 (%)
H, 0.000 ~
(o]} 0.100 «
Ng-+Ar 11.60 »
COq 0.27 »
CHy 88.03 »
CyHg 0.03 ”
CsHg 0.00 »

FThbb, TORRTATIE=RL3 VM IEBOR L
~FRERERT 2D LEESNBRN, He 3R%5
RS Av— ekt 3 LEbRS,

ZOFVFVE—V GR) TEHOHEHH lkm o
REREHRT 52 v— bR ERE, WEREEROSW
IhiE, ROLBYTHSB,

SiOg 62.9 (%)
TiOg 0.72
Al,O3 16.36
FesO3 2.37
FeO 3.55
MnO 0.07
MgO 2.49
CaO 2.36
NagO 2.61
K20 2.38
P20s 0.05
H,O— 0.12
HyO+ 2.90
C 0.69
E 99.57

HiRR 0.36
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Loc. No. N-102
RELEH
Bl RABAR

Leo:NoN-103
0 1 2km B A

3

2 N-102-1---
7

Om

| Ry
| Opercultna, AKE AL

Aot piie &
mmz}wfwg%ﬁ
¢

EREAERE)

Loc.No. N-103
BB R

ERERH RS
perculing, Turrizellidae, Arcidae,
Pectinidae.
Jurritsllidae 5%
Jperculina®He
B,

N-103=1---

N-103-2---
E—- ARABARE
SREH LEPHDE
NEXRRERL
0 210~ 207
F NAREHH~BYER
TS, BIRE, K, U BERe

8524 R T AER TN X O FHFE =R EER) omBERRETER

Geological columnar section of upper Neogene formation (Quaternary formation) in Haneji area, Motobu Peninsula

Tizbb, TOAv— MIFEREERBIEZ, 0.4%
LEETANT, HEON R L OEEL>NT, 4%k
BWEEETHLEIATHD, ERIDAREELT,
SEERE Linnb W 5 BRE OEA P ORI OWR %
FERFIE R SRV RL DR,

ZOHF Db BERBIZOVWTI, BREILTEL
OEFHREO D LB IO RFECEL TS b
DRADNWTFEFEL T oTce TOREDOREEZRL
TeDBE2URTH BN, BHPAKE ORERE ICELT
2P VT, WiFE L bicChlamys satoi #& A T
B LREBEESND, Thabb, LiE2HETHRLND
wWhsERBL, FEBbHIWEEhL Y M (EH
ROTEEERER) OBYECHETSHS 5,

9.3 MEEHIVRES

WMEREFRVETE T 3B B O 5 A 2 D547
BEHIRD 2 o TH BN, SHrcEbhS 21X, HEH
40 (1965) FEI0H KB INic b D TH 5,

D HEERRZOBESIEIC X 2 5HHE

CHy 70.9 (vol.) (%)
CoHgup 0.06 ”
COq *1.3 ”
Ny 25.8 ”
Ar 0.18 ”
[ 0.3 ”
H, * 1.4(vol) »

* DIRHOBHRAEET 5 o
2) WEREFOHF R v< 77 71K 55HHE
A B

CHy 74.60 (vol) (%) 74.07 (vol) (%)

CoHgup n. d. n. d.
COy 0.24 *1.09
Ny 24.91 24.40
0, 0.22 0.40
H, 0.000 n. d.
He 0.033 0.04
He/N, 1.4x10-3 1.7%x10°3

P EDSHHER AL oE &P T B ATRIERALY
ADGHHE L BT 5 L, ROZ LRHETE S,

D MEMoFATIE, He/Ny DERKELOHE NG
ADE 3.5~5.7X107¢ I 1§ v E U,

2) COs i, WEMHMDH A TIX0.24~1.3% LZH L,
A+ 0DfE0.2~0.79% (727 L, 0.79DHEAE HS &%
BOIAR) LD LRREVBAVBYVEO ThHS,

3) MEHOF AT, Nk B8%F#BThY, A+
D2T.9~47.25% X D A7,

4) CHy 3MEMO T AL,

Plhici_ieZ b b, HEHFORRS Ak CHy %
EFRSETHREDLDOTH Y, SEEER Licikhc
SN, FREEEEZSIOICHBIIL T &N, ThE
TOBENZ LT, Z0OF R OREREE T P~
ERCBTRA0EFHREATHS S LB NG,

FRER I CREEOHEI DTk, H. L. FOSTER
(1965) ZHEDOMINBEREINTRY, TORILEBHR
LOooWEBDTEAEE T o 72s, REENEFRED
BTMEE LTWaEEE &, REN EZ0okicER S
x— b LORBMFHEG OWTRZOFERED BN
BB AR L Sh T BER OHIEBIRIC oW T,
EHLIEBH L THAIVBERD IV ZEHTH S,
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B 4 IR R A EEEE - DR (FBF - 1124

5.4 5 & &

THET)E OB E DIREIABREE 0.51% b5
B, FEic, WDRTORELZAIR DR EOTREER0.23%
DEBREEEFT D, ZOWMOWER. WLBORE
HRFRL AEE & LTS NERE—S 22T
WBZ EEHRLTWS, SEIXZEOHATHAED
BEEOREFHELZOT, SBIh bRz >\ T
HRaRSE, HHERIkEB I OCAIMEE R E ORESR
E, & bICSEERE Ui TR OEFRILKSR
BEOWEEZMZ 32 L1tk - T, RAKEIERZE ORI
FEROBIFEN LHHIET 2 LEbh b,

WDE D 51T R AR TEFEAOHRBRE LT
bhice TD 5%, BENTAKE S & (BHFEEHRRD
Lo 28, LHAEEOLD 3K koW ThRSE, &
HBERRED b O 1B I CEEAMERED & o 1LER®
Globorotalia truncatulinoides ¥ DE TEHEICYS D,
o 3 HidSphaeroidinellopsis seminulinaBic &+ 5,
Thbb, Thbdb5 KAOBERBIEEREEO LI~FE
BOTEHOBERL, EMCPTEERIIEBOFESL
HALMPICRLTW S,

10. # 1 #8 &

TRERBURBEfRE 1T, TROBRIZOWT, HiligE s
T o',

(1) HhRHERER
2) HWEFILHFAESE
3) WiFFHUE AR
(4) yIH LT
(5) KERH 2GR DL ETRETL
(6) KRV AGLIRF—ME
(7) BRI S MRER
8) EAIHEEICHE S KRR
(9) HiFH BRI AL 5 KIERIE:

1. # i

SROAEC L > TITNETIRELNEREDOB L&
HOUk, WEHNETHLEBY TS,

(1) WA SRR O SRR, FER 5
HEECEHCL > TERETHE ST bh5), HH
B LA O/MEDE B LR OB T O LE» 678 %,

(2) FEER X OCEHRE LI 0K LI Globorota—-
lia truncatulinoidest#fiz, PATREBOEST X VA UTAL
F TR Sphacroidinellopsis seminulina Bz, FIzPLTF
EHE15HOMWY kD BEmoBRBREOR T %

T2 Globorotalia menardii-Globigerina nepenthes HE

BEBET %,

8) BILBBLEOHFNEI X - Tadbhd RERE
ARERRE R, BIRE R Sphaeroidinellopsis se-
minulina FOTRMTICHY, ZOMEEELLT,
EEAILE (BbICHKE) OIS, ) 0Bt
MR BB,

4) FHRNBICARBCGHTI DY 3 BB
%, LLVRHEELA WERERI Y 00T, Eil
RIEADFHEES 255 LEDNS,

(6) EHEOBIET RS SHEE E ks h
53HDTHH 5,

6) BEBIZBWT FOSTER LB EINEOETE
BelLCnaigsl, RETLEZOLCERSF +— b
L ORBMFEHERIC OV TIE, SHITRHLTASZNE
RHYVESITH D,

(1) SHMETREEIC L - Tabh 3BT OME
gy, BESMNcESTH S,

D TR~ BRI B CIRE S W B B

2) HEMED F— A EE

3) EZEE (No.14) LEF/INER (No. 15) &

DOEICHEE S 3R X £150m Ol g

(8) PLOEEEA A% b OVHBED 5.

9) BEHAFPLHARESNE T TOMTAICHEEA ¥
B ERS,

{10) FREHUENOT R GRS EREHREETH 5, H
TFkik Cl->8, 320mg/l DFEHICH AZBEMTHHD L
LT, HTFAD Cl B X OTLHE ORED O F 2 /K%
KOTHB L, FEERIEENDD &5,

1) HTEEICRT 504, HEEE LB X ERE
LT3,

12 FERESDETHE T, KEHIBITERREAT
IR L CBREMEDERICSPN TR Y, hifgick
Wi, SEIRPBERFAEIHLTHWS, 20k
5 RENSL, HEME» CHEShAEBORED
Behin) ISHELTNS,

13 FIHNBERER I OLENLEE L E LidEE
TR D B,

M AREBF—RCAEL VRECENEEZRL, &
LIRREWEZAIRIZKRAEOEENEL bIS,

(15 RERILE O T AR, EBEEOSEVWA Y
— MEOERICHENRT BB ORI BMET A OREBET
Hbo

18 »OTCAFIF L E—NVTEHPLEHLTHWER
RE AL, BE% GEURP DNV 5 WikEE
DAV— M RECEETELOLHEESNDD, EDO
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WEHEFREIRCGE20% 822

0 He i3 fER < A v— Mo piskd 3 L Ebh B,
) PreEmoR8BT 2 CHy # E845 &+ 3 RO
bOTHY, COFAOHEEREET RAER~ AR
BT2RGOERMEETHAY LEL NS,

08 EE B OB OTREENT, RAF AIBES L L
TORERMERE IS5 2 TV B,

12. #& ES

PLBIRa_7e 2 2513, bbici LWHMEZ ORIz
EVELDIPERECMELZLDOTH Y, KB
WTREEDRNT L2 FEET 52, SHOMEIChE
BRI & > T, BT OB BSBE L 7255 b &t ir
Wo GROFABEDERED NPT L KER SN 5 DI,
D TORDTh - LETEEREDD THHTH Y,
THT X - T, HRERE D - FETHIK O EB 0RO
PBLIHWETED LT L ChB, LiL,
ESREORREE S DICEY R LD LT 510, BR
Yo TERBESHRISS L e ORI & 5 S —
L, &5IETIOWERIC £ CHAEME 2 IR+ 5 M8
H %o

—%5, WEOETE, SHEEE L TFTHRLic24
LTHERIC R T 52 5085F R L7 0, FHEHR oS
HETPRECIEETE 3 X 9tk o7, PiHEHERE
X oC HETEROMEEETEIMCBERET D 225,
BEXDERE DB OWBOBERIEN & b IicHD
BN &h, SIROBEORERERTH - 7o E
7o, WIRHEFRESR X CEIREFEORKREDL DBAK
CHETS 5 &, EART - IO BRBHRE SRS
WA BPHYAREN LD THEI L bbholc, S
bz, PR, ARBRBIVEGTEREOVWDY % ER
By, BRBHLLTLAREFOODOTHSZ L HH
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