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Abstract: On January 17, 1995 the Kinki district, southwest Japan, was struck by a disastrous
earthquake of magnitude 7.2, named as the 1995 Hyogo-ken Nanbu Earthquake. Around the
epicentral region, no large earthquake had occurred since 1596 earthquake of magnitude 7.5.
Geologically, however, it is well known that many active or inactive faults are densely distributed
around this region. The basement structure in this region shows the following zonal arrangement
from north to south: the Tanba zone (Paleozoic-Mesozoic sedimentary rocks), the Ryoke zone
(Cretaceous gneissose granitic rocks), the Izumi zone (upper Cretaceous sedimentary rocks), the
Median Tectonic Line, and the Sanbagawa zone (Jurassic-Cretaceous crystalline schists). The zonal
arrangement was severely disturbed by late Cretaceous acidic volcanic activities, later granitic
intrusions, and neotectonic activities. Such activities produced the complex geological setting:
Rokko Mountains and Awaji Island have been uplifting and Osaka Bay has been subsiding. The
uplifting areas mainly consist of late Cretaceous granitic rocks. Cretaceous acidic pyroclastic rocks
are distributed in the mountainous region to the north of Rokko Mountains. These basement rocks
are partly covered by the Kobe Group (Paleogene sediments) and the Iwaya Formation (early
Miocene-middle Miocene sediments). The Osaka Group (Pliocene-Pleistocene soft sediments) is
thickly distributed in the Osaka Bay and adjacent areas.

In order to clarify deep structures of this geologically complex region, we conducted seismic
surveys along 12 survey lines on land, in shallow water, and at sea which are about 260km long in
total. In this paper we discuss the results of six survey lines located in the Osaka Bay area. Sources
used were two airguns of about totally 700in® (about 111, or 1.1 X1072m?) at the pressure of 1800psi
(about 120atm, or 1.2 X107Pa). Receivers were 48-channel streamer cables of 12.5m interval. Sources
were shot at standard intervals of 25m. Common-mid points were set at 12.5m intervals. The
standard CMP fold number was 24. This region is one of the largest economical centers in Japan,
and therefore many types of ships and boats are sailing densely. We had to use short streamer
cables, which mean small number of channels or CMP folds. The lack of CMP folds sometimes
cannot suppress many types of multiples in a seismic section.

After overcoming many types of difficulties and applying many noise-suppression methods, we
could get relatively clear images. The processing results indicate: 1) The basement depth of the
Osaka Bay is deeper than 3000m at the eastern side of the Osaka-wan Fault. 2) The eastern part of
the basement is monoclinically declined to the northwest. 3) There are a few inactive faults in the
eastern part of the Osaka Bay, while there are many reverse faults in the western part. 4) Almost
all of these faults in the western part extend to near surface or are accompanied by flexures in the
Osaka Group and overlying layers, and they are considered to be active faults. 5) The Osaka-wan
Fault extends to the northeast, and branches off in three directions. One of them is the Wada-misaki
Fault, which may extend to the Kobe city area, and others to the north of the Rokko Island. 6) The
Osaka-wan Fault produces a large vertical displacement in the basement which is more than 1000m
at the midst of the Osaka Bay. 7) The vertical component of its average slip rate is about 0.5-0.6m/
ky and is nearly constant since 1Ma. 8) The total length of the Osaka-wan Fault may reach to 40km.
9) The extension of the Suma Fault has been found at the mouth of Akashi Strait. 10) The extension
of the Kariya Fault and two other new reverse faults have been found between Awaji Island and the
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Osaka-wan Fault. The two new faults make a depression zone along the Awaji Island. 11) As the
regional stress in this area is of E-W compression, these faults may have large strike-slip compo-
nents which cannot be estimated from seismic sections only. Particularly the Osaka-wan Fault may
have the degree A of fault activity in consideration to its strike-slip component. 12) There are many
faults off the east coast of the central Awaji Island. Their continuities are not known. 13) There is
a small sedimentary basin surrounded by faults to the east of Tsuna-cho. 14) The basement rock
around the southern coast of the Osaka Bay may be different from the granites in the northern part.
15) The Median Tectonic Line (MTL) has been clearly imaged in the south of Kitan Strait. 16) A
synclinal structure of the Izumi Group has also been imaged in the north of the MTL. 17) There is

no notable active fault in the south of the MTL.
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Fig. 1 Index map of survey lines. Common-mid points(CMP) and shot points(SP) are shown for the land and .
bay survey lines and for marine ones, respectively. GS, TK, HG, KB, HD, and NP are abbreviations
for Geological Survey of Japan, University of Tokyo, Hyogo Prefecture, Kobe City, Hydrographical
Department, and Power Reactor and Nuclear Fuel Development Corporation, respectively.
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Detailed map of marine survey lines. As for line names, see the explanation in Fig. 1. Maps: 1/200,000 scale

regional maps “Kyoto and Osaka”, “Wakayama”, “Himeji” and “Tokushima” published by Geographical
Survey Institute.
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Table 1 Coordinates of the first and last shot
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GS-12 1 34° 277 24.08” 134° 577 51. 117
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Fig. 3 Geometry of marine seismic surveys.
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Fig. 4 Data processing flow for marine seismic data.
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Fig. 7 (b) Interpretation results for depth sections. Faults, basement, marine clay beds Ma-1, Ma3, Ma6, Mal0 in the
Osaka Group, and so on, are shown. line GS-5M.
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Fig. 7 (c) Interpretation results for depth sections. Faults, basement, marine clay beds Ma-1, Ma3, Ma6, Mal0 in the
Osaka Group, and so on, are shown. line GS-7.
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Fig. 7 (e) Interpretation results for depth sections. Faults, basement, marine clay beds Ma-1, Ma3, Ma6, Mal0 in the
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Fig. 8 Fault distribution at the basement in the Osaka Bay area. A: Osaka-wan Fault. Solid line: faults with vertical
displacements greater than 100m. Dashed line: faults with vertical displacements are less than 100m. Dotted
line: possible extension of the Osaka-wan Fault. Ticks: subsiding side of a fault. Maps: 1/200,000 scale regional
maps “Kyoto and Osaka”, “Wakayama”, “Himeji” and “Tokushima” published by Geographical Survey
Institute.
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Fig. 10 Contour map of basement depth in the Osaka Bay area. Unit: km. Contour interval: 200m. Maps: 1/200,000
scale regional maps “Kyoto and Osaka”, “Wakayama”, “Himeji” and “Tokushima” published by Geographi-
cal Survey Institute.




KRB 817 2 KENAFSREBEHRE (A 1E»)

* KIREWEO—H13#@% 1 Ma O 0.5-0.6 m/ky &

WS IRIE—E D PYRAHEE GAERSD) 2EL T w3,

* RERE BRI Z DMIERS 40 km 12 b BRI ER 2N
[BH20niiWERETH 5.

° %Eﬁ%@)\ﬂkﬁ%ﬂﬁ%@@%ngip 15D "\Oﬂ%)

< RERE L KIBWE L o, KEKBOEER - —
DOFLWHBIENHR N, ZOFBB LD,
BEESEIR DI WEHSEC T3,

c BBRVR SRR EREEETH 5720, b ENE
BREZAKFERSEHETBDEEZSND, Blok
BREWE O—ERIE, KFERIE2HET 5 & ARDOIES
ER2ET5I TSR H S,

c REEBHER ORI IZE S OWBOBELEST 5, 727
L ZDEFLZTRHTH 3,

« BEHTDERF I, WiETH EnIz/NS RS EE
T35,

c KRB OMRMLOEREL, ILEOIEREREE 138,
25D THLURENED D B,

o ROV MBI D 7 12 BHRR 2o th RS MTL) 2 5 1
5,
* MTL O ¥ <ILic FIRBEOAREE RO 5 s,
* MTL OFFHNC IZERTE IR sz,

BEE BEERITOEHIco T, EERRMY « REBAESK
BEAI AT LAERT, HFHES SRR,
5 5 ERi LIREARIR KSR, F - KRB FR
WY >y —, M LR, KR DR, HOE
LREER, REBENE LREE, M THSE RS,
FEFITEZLERY v 5 —, KRBAKERAEAS, K
ARG AKIEAS, WHKERAEANS, WTHRERTS
&, ME7 2 %%3, /\Fﬁ%?ﬁ%ﬁwnfﬂ’aﬁmx,
A EEGRMHGESS, BERBERRES, Lo
% { DKL - @W®;%ﬁ%ﬁt.itﬁgﬁ§%ﬁ%
HAEEEREITROTERERICLY, FERORMHEHIA
WiclE S iz, FROBERRICH L 2 2y & DR
DE®EKT S,

X B

RHEFER « KEEF - ZILHE— - FHAREN - T)E
— o BNRL M RE - KRR (1996) &
R IR R BRI 1 o CHRBS BT RIS B L 72
HIEWTE, HIE, 49, 113-124.

Gravity Rsearch Group in Southwest Japan (1994)
A Bouguer gravity map in central Japan.
Rept. Geol. Surv. Japan, no. 280, 29-36 and
appended map.

FIEE - & B3 - ShHEB T - BEHMA%K1964)
HERNEF A & 2 KRB HEREE DR,

— 583 —

AR, 15, 1-26.

BINHAARA99) X5 —F 75wk 3HERD
100 7358 K B REE, K1, 40, H3RIS, S1-
S15.

FHOE - AL - R EE - SR - R
Hew - HHECY - MEHZE - IBAFE « NEE
J5 - idt B - BENER - NEH— - RS
M - BHE— - ENET - HANE - EHE
e BAIMRES - Ad RE - REBEERK - BTH
A] s =W e — /W - W E - BA
fE—3%E R -HIl & BEAREZ1996)
VBB BT BLEL I s B R (TASP) (2).
HERRE R E Y S 1996 E SRS TELE,
38.

BREHAIR (1966) KBRS OMIEEREE, WTH
HIZET IO, 133-142.

BEHEAIR (1996) BratiigiERE I >WwT, K
BREOEEELE 2 2 (BRE), 1-10.
BREAIR - SRHVE T (1964) KRB OHE, KIKE

HEREZRES, 1-62.

BEFEAIR « AFRIRER (1982)  RBRVEILERHIER O HIE
HIBHETRERE 6 FoH0 1 KiE), HEHE
B, 112p.

BREAANR < SFFERES(1983) MIFHul OMIE, Hhlsk
HEPTTEERE 6 550 1 Kig), #EFHER,
115p.

BEHEAIR « ATHERR (1984) ZEEHIROME, Hisg
HEFRERSE 6750 1 Xig), HEFHER,
101p.

BRFEHAIR - BTHFRR (1985)  KRIRPERESHR OHE,
M E RS 6 FA0 1 ME), HERE
Ffr, 103p.

TR 5K - W/E—ES - (LEEF] (1986) AATHM
HOME., HESHERHEEE G AFSO 1 KiE),
B FAERT, 143p.

HI S N 5 Bk(EZ - FIE - Ak
it IIBFELE - (U ORIME - 5 08 1 (1996)
1995 £F x5 IR B R B BB YRR oD VR B I B 1 3
BEZDOWT, YRS, 49, 420-434.

Ikebe, N, Iwatsu, J. and Takenaka, J. (1970)
Quaternary geology of Osaka with special
reference to land subsidence. J. Geosciences.,
Osaka City Univ., 13, 39-98.

FiEF 5 - & TFH—(1960) BIEMA R OSTHIE
B T O, YEEGREE, 13, 36-45.

Bl e BFH K- BEFE—199%) EEERD
WEIC L 2BELFHOREE, HE=2—2,
no. 490, 44-49.

a2 BB A CFH K- HRFEE - iR




WMERERA R 198 F F£495F F115)

H(1997) KRBRE o G & KIRERE.
HRERERIFEEES 1997 £E/ARIAETFRE,
48.

HIEITR - FIEE - BEHME - RILUEE - KEH
FOHL - NI AR - RVEIEM (1994) =7 H VK
SHEMBTRE I X 5 KRB OREBEEE, HE,
46, 395-403.

FIGE - BEMS - BFEFH - LR & (1990)
FERNEER X U HEE & LB KRB R A RS,
HiZE 2, 483, 527-537

¥ R AR KBEER (1995)  BHAYEE R ONKIRE, ¥
EHEREER, 1/100,000.

EWETRE (1991 #iiR  HAOERE—5HK
LER—, REAFEHRS, 437p.

KEEE « KBS (1996)  FFHIROH FHIE,
RERERMBOMEZWER. F 11 HHE
B SCRRERER, 77-80.

IR © REGE - RAIBALE - HIl & - K
TEM - TR (1996) MFMRER BT 2
RESEEE, BAMEFSHEETRE 1996 £
EfkERS, A3S.

T (1995) 22z fRb 3 B SERERE
SEEE, 78p.

BEIER « KHB— - BomEE - B HE-NE
F2(1996) KRIEBHEEENHAEL Z0#E. W
HHEA, 49, 459-473

MBS - HREHE - SR - KB (1997)
RBRE A DB OMER OFE. HHA K,
48, 13-16.

KEET « RE (- F) JH - ®HB 5 (1990)
BRI OME, HUISHER SRS 5 Ha0 1
Xig), HEFEZERT, 90p.

AREFET - H/EE 1991 hEiEGHT 7 7,
Ng-1 KUK DIRBMOMET. SBEiaFse, 30,
435-438.

EHER - B8R 18- JE - )RR (1993)
ALk IR OHE, s E e s
(G5O 1 XiE), MEFHERT, 63p.

FIBIEAD « PATRIEA (1988) ZHMmoOME, His
HMEBEeERE (5 50 1 Kig), HEFHERR,
93p.

EIFIEAD - MATIEX - FEEEH(1996) HFBED
WEFAR, MBS, 102, 73-82.

ZIkE— - EJIl JB(1996) KERFFHFIRET 2L
BT O R STt iR,  WE RS E
HBLEE No. 259 CERR 7 EE G W BT SR A &=
HEE), 57-62

HIUBE—(1997)  EETWITE R O RO R
HE A AT & L EE No. 303 (CF Rk 8 B IE
WiBH e R A RS E), 105-113.

BE & E - KBEF - BRI 12(1992)
WA OHE, HBHETFHRSE G 75D 1
MiE), HEFEAERT, 107p

BY¥E B MTEEA « RIBHTRER « SEKIER] - F 1

& - BB (1990) KRECEEFOHI THEE—Ib

BRBERABIFE)IC L 52—, HIE2, 43,

373-378.

Hi5(1992) WEHAMOT 774 75727 b=

7 A—HA Y N —DEEEEC & b2 DB

Br—, HEEHRE, 40, 235-250.

BT - FH B FEREAE - CREE - FlR
Bk - BEHEW - SHEG - thEZE - IRARF]
B - RHEBERL - i BB ERER - FEH

IRE B WEHE— - FEAME - THE

CBIRES - A RE - RBHEE - ETE
A e W — /R - B OE - B
F— KB R -HI &E-BEKEZ - Bk
A« KHEBE—(1996) HREEEEWT ST - BrELIE
HBHRE(TASP)IZ & % Mg G (BRER)
HIRRE RIS 1996 ES4F A FRHE,
39.

BEREM - ) & - #E #099%a) 1995 F
ST E IR R R B IR A O B R R
DV, KRERBOETEER2F 2 5 (BHE),
11-25.

AR - MFEE - O - FEEE - H
& - KHEB— - Ik =(1996b) 1995 &=
EER R ER B BRI A L D fE - BRI D
W (R . EEEREE, 49, 435-451

MR - (ORI - INFEE - FRHEE - F10
A& KEB— - )Ik = - [ER #£(1998)
F - BREIHIRI 81 5 KA RS,
AW, 50, HFE.

(A 1998 4E6 H29H ; ZHE 11998 F9H 7 H)

— 584 —



REBIC 81 2 RENEGEERE (BE  1E»)

APPEND I X

VELOCITY FUNCTION FOR LINE GS-2M

NS
O OO OOOOOOAILOLD
E— N\ OO MNM’LOWLD < <t <t
S ELDWOUWWMN OO NIOSHS)

w >

S

o~

20O NANOOWOOOOOOOS
Rk = OmoIaNANILOLOOYAIAIND

o <™~ — O WO OO

w — OO 0O

NS
O NOOOOOOCOOCOOON —
ZWNOOMDIOO OO T <t <t
L2 EWDWLOWNMNEOHONOS)

2

NN

QO ~

22O rINOXROONWOOOCOD
A0 E OO ——Mmmoen e

[a e — NSO OO MWOLOWIO
[ —r— OO O0
Q

NSNS

O NOOOOOOOOOON W
E—NOO— OO — OO MM
Lo EDLOWWMO0OIONICON S

K >
~——

O~

Z0 rNONTTNOTT OO0
A0 E OLOM T OO I LDIWWWO D

[a N g —AN<MO0OMWOLNWND

w — —r—r— AT OO

NN
O OO OOOOOOoOOON—W
Z O\ OOMLNO— WO
A0 EDLWOLODWM 00O

w >
——

o~
Z0 NNOIIOWSTIO T e e
ADE OWoo e o0 AILOWWRW O

O — —ANTWOOMWOLDLO
o — e < o0
Q

NN

O NOOCOOOoOOOCOOOTEO0
E—\OOWeO— OO ST <<t

A0 EDLOLOW N0 O AICON S
O e —l O D <

TANOOOOWOITIWOWOOOD
E OoOuWOMmMULNOO———O
=N W0 OMWOLNLOOD
— OO0

NN

O OO OOOOOOOMM™M

Z2ONOOIO — N OW — O <~
.00 EWOLOWMNMNOOIOANIOIOD

O ~r—r—r—r—r—r—r—— NIt LY

w) >

N

O~

Z0 1T NONOORNNWOOOoOO
D E OMr—r—r—P<tolegooo

O — LM OOMO——O

w [l —— I o0

A~~~
O NOOCOOOOOOOOIHWLD
22— N\ OOWLW MM ~LOW—LO oD
.00 EWDLOOWMNMNOCIONICOONO

w >
N s
0 7~
=0 TNOWONOROIT IO
AOE Or—r—LlO P UOWWWwWe

OO~ —NFIOMND—FToMmO
o - ———l <t GO
(&)

PN~

O NOOOOOOOOOOD——
EONOOWOONMUOLOLOWMNS~
S EWNOWIWNNS PO IONIOOIOH

O e r———r——— IR <t
) >

N s

o~

ZO nalovaOoOooOTITIO
WD E OoON—OOO—AIMmMMmMmoO
oL~ — A0 O NI
nDb — Y — — — O\ P 0O

VELOCITY FUNCTION FOR LINE GS-5M

NSNS

OO0 NOOOOODOOOOMLNOD

ZONOOWmoOoOoOOOWWo OIS
0 EOWOWOHIO—AIMLOOOO

O, ~Mre—r—r—r—r— NN T LD

v >

N

o~

=0 ANOOOOoOOOOOCOS
AN E OOoOWnNOoOOOoOOOOO

O OO MO O

NSNS
OO NOOOOOOOOOOMS —
ZUNOOoOOImOOOOWLOAIND
N EWWONMNOIO—AIMITOISICO
O ~r—r—r—r—r— NN <t

« >
NN

o~
=Z=O VNOOOOOOOOOOOD
A E OOoOoOWmooaNOoOOoOOoOOod

D.0N  — MO OI OO
a —r— NN <T OO
()

NSNS

OO NOOOCOOOOCOOOANOW
ZONOOOWSTIOLNOOC MY
S EMWNDOOHO —MmTOISeO

w >
~—

O~

Z0 NOOONOOOOOOS
AN E OO Srt-owmnmaicnae

OO~ —MMNOOOT MU

thu — —r— = <T o0

NSNS
OO0 NOOCOOOOOOOODOWD
EIONOOOOoCOoOOOONOA
S SO OO — Al oo

«w >
e

o~
=ZO TNOOOOOOoOOOoOOoOOoOOD
A0 E OOOOOWnmAOIWWW

o —— —MOOOMMNSOONIMN M~
o — OO O <
(]

NS

O VOO OOCOOCOOOOOND
Z2ONOOOOOD — r—OWodom
D SO~ OIO—ANITTOYS)

O ~r—r—r—r—r—r— (NN N[aN[N{ap]
w >
N—Ar
o~
=O NOOOONOOOOOD
D= OO OMmaIeaaIAICN
a. ~~ — OO M MNMOICNIN N
nnu-U — ———— e T

NN
OV NOOCOOCOOOOOOOND

ZEONOWOOW OO MO —<t
AN EDLOWMNS NSO — IS ——

v >
~——

o~
=220 ANOOOOOOOoOOOOD
AOE WOOMNOOOOOoCOOOS

o. o™~ —ANMDWOWRROLLOOO
[} - —r—O\ <TI0
(@)

NSNS

O NOOCOOOOOOONOD —
ZELION OO’ —OWLWOO OO —
N EWIWONMNMNO MO —

v >
NN
o~
=O ANOOCOOOOOoOoOOO
MO E oot —OOoNOOOO
—ANMLOD O r— (O —
—r— IO

aw—
[
(&)

— 585 —



EAOE FEI1S)

HE O E A A #® (198 &£

VELOCITY FUNCTION FOR LINE GS-7

o~~~

O~ VTOOOOOOOOOON< —

20N OOoOWWON IO ONOY I N~
LN EWLWOLOWNNMNEOO —ANO N

oo Nt e e e e e e oMM <L

(2o

N

Q. ~

=0 rIaNOWNOOWRWI I IO
A0 E ONWDOMP—<I—W0WOLWNOo

w |l —r—neO

NSNS

O~ NOOOOOCOOOOOMNSMNST—

2NN OOIOOWSINO N —Wwo
T ENWIOWMNMNSOSOI N r— O

0O S~r—r—r—r—r—r—r—r— NN <L

W >

SN

o~

20O INOSIANIWeoWwNSOOOOO
O E O—aNOIMTIOOOO

O~ —r— NN — oW o
[ ——cne0
(]

~—~~

O~ NOOOOOOCOOOMTO
ZaN\OOoOWIOOW LN OO M

— ELOLOLO WM OS) — N — D
O = —————— — S OO < LD

w >
e

o~

20 N OoOoNONONONANNOD
O E O—NOMMNMNTOMNSINSNINNO
[a W N
[ I
(&5

— OO MO
—neo

NSNS
O OO OoOOoOOoOoOOoOOWIN
EN-NOOWUIWOW IO NNeOCO
. EWOOLOOMNS’MNCOOY — AN
O e e — QI QOO T LD

o~

=20 yiIcNOOWANNWOOOOoOoOO
AOE O—0MUWOIOMNLOWOWO

0 r—"— — r— — QIO ML COM O

= = —med

O

TN
O~ NOOCOOOONNILNOW

e O O T IO

E Om~OOoOOS
~ ——aCn 00
_I ?.oo

NSNS

OO NNOOOOOOOCOOOOOIW

2o\ OOoOUITOINOONO —<T
S ENWIWON’NMNOOY — AN

O, e p——— NI L

WK >

NNt

o~

2O r1INOWO T OWWOo o Oo
O E OWNMNOOOINM M ANOOOO

OO~ —re=—ONMMTONOWOOO

w — —— < OO

PTNSTNSN

OO0 NOOOCOOOOOOONHS

N OOMIT OOt e —
S EWOWWIONMSO —ANO O

A ~r—r—r—r—r—r—r—r— NI T LO

w >

e

o —~

20O uNOXRXTONNNOOONO
AN E O<WMNMA—OINNR OOIOOHO

OO~ r—r—AONMTFTORHANMNO

(] = — o0

(&}

NSNS

O 10000 OOOOM~LD

2N — WO MNr—<t
LN ELDLLOW NP0 — AN O NN

O S~ r—r—r—r—r———r—r— NN LD

w >

e

o~

ZEO riNOOSTOoONO TR0

O~ r—r— QMW OON M~ O

e T —r—r e

(&)

NSNS
O~ OOOOOOOOOOOMNSLD
2NN OOMOOWIOI MN~—<I
N EWIDW NSNS0 — Ao
A. ~r—r—r—r——r——r——r— NN

v ==
S

QO ~

AOE OcNNMOAIMNr—ANNNGO
OO~ =DM ITWOOWOINMNSNO
o e
Q

NN
O~ NOOOOCOOOOOOT M~
ZEMNOOoOUnWnOW IO — <
O EWOOOWMN’SNOO — AN
O e = — O QIO T LD

w >
g

o A~

20O rcNOOwWOOONOOE0RNO
O E O—00M— N r—r——O

OO~ N TOOWOONN’NNO

o ——Cr300

(&)}

NSNS

OO NOOOCOOCOOOOON——

Z2 0N\ OO WWr—LONOCINIDAIMMmM
ST~ EWWOWNONN00 OO O

O ~r—r—r—r—r—r—r—r— [N NTNTaohs g

wv >

e

o~

=0 rTNONOONTOWLWOOOO
O E OW—OwoOWwWOWLNO

O~ —ANWDWOWNOMWOWNLNO

WIT ——— IO

NSNS

OO rIOOOOOOoOoOOOoOoOMmMO

O\ OOOLNW — (O — O MW M
SO EMWOWWN’MNOOONOGHIO)

o N e e e e e o —p— oI <t

v >

N—Nr

Qo o~

20O raNoOoONTOO0ITO0OOOO
AN E OIS0OoOoOTmmaIaIcNoO

O N —ANTONSONWOOISI IO

hDu1..T| — e — — O\ < OO

NN

OO NMOOOOOOOOOO—MmeO

2N\ OOWNIWO—@NO0OLD — <t
SO EWOUNO NN O —0 OO

O e ey — —— [SS[ANTNE S ¥ o]

(e

SN

o~

20 rtNOOXOCOONNOOOO
IO E OO —OIN’MNOYMMoONoO

[a TN g — < TLOLO OO NN MNANICNO

Y p— ——— I 00

Q

SN

OO noOoooooOoOoOooOAINTT

Z OO\ OOONDW O IO r— I WD
LD EWWWOOWMN’NOO — a0 OO

(a1 Nt e e e et o e T T T NIt

WL =

N

O ~

Z20O uaNOOOWOITITOTORNRRNO
ADE OO —MM=MNNO

o —N— —— LN 0O NWO —— O

W]T ——— IO

A~~~

O NOOOOCOOOOOONWNS~

2N\ OO <tTOLO N — 0 MW MM~
A0 EWMWDWONMOOIOI —00O O

[a T N e o e e Y o~ — NI LD

W >

e

o ~

2O rINOSTocONSO QWO O OOO
ADE OMOON’O—ANIWWOWLO

A ——oR 0O NIW —— O

w1T ———— < 5O

SASN
OO NOOOOOOOOOONILNDLD
2N\ OO —w~wmww st <t <t
O EWOWOOWN’MNSOOIO IO O
O S~r—r—r——r—r———— [N NT s Ao
v =

e

o~

20O ridNOONOTITO0OOCOO
AN E oO<oON<IWmWOANNANG
a0~ —ANTWoONWOLOWNO
O r—p— ——— NI o0
Q

NSNS

O NOOCOOOOOOOONANLD

=N OO MW —tTrm < womomod
.00 EWMIOLOW NN OIO OO

O S~ r—r—r—r—r—— - NN <T

w =

NN

S~

20 riIcNOANOOONNWSISI IO
A0 E OLOCOWMNOM I M~ MNNO

[a T e — Ao O OMWOLNLOO

Ot ——— I 0O

(&5

NN

O NOOOOOOOOOORNNW

2NN\ O OO — O N AN MM —
.00 EWNLOLOWMN’MoO) — NSO

O S~ rr—r—r—r——r— - [SS[ N[N T a0 Ao

v« >

e

o~

=20 r1aOoOAISTONSTOWOoOOoOOoOO
LWE OWMM~ND—ITROOOO

OO~ U0 — RO — (oW D
e ——— eIt 0O
(@]

NN

OO NOOOoOOOCOOOORNM

E O\ OOWW—WANOM M —O) N~
M~ EDWLOOMN’No0I OO0 00

O ~r—r—r—r—r—r—r—r— [N [N NTap RSy

wy ==

SN

o~

20 nNOOTONTIITOOOoOO
A0 E OOt —LWNOWNM r—r—r—O

OO~ — OO — <M~ NO

O r—— ——— OO T OO

(&)

— 586 —



KRB Ww B 2 RETEEREEEHERE BE 132)

VELOCITY FUNCTION FOR LINE GS-8ME

NN

O~ NOOOCOOOOCOOOLOTI N

=0\ OO — WO OOWWNONOMN
A0 EDDDOWON’NSIO—ANISIONO S

oo~ r—r—r—r—r—r— [NTAN TN TN TN LS s

“w =

A

o~

20 NNOONOOOOOoOOOO
ADE OOOWOoOOOoOWnOoOOooo

o <™~

o

(&)

—O<t OIS OO
— e — I O <F CO

NSNS
O~ NOOCOOOOOOOONNDW
Z MO\ OO —WLOLWOLOLOLOLOCINICO
LD ENOCOMM~ OO NT OO
OO~ — r— r— r— r— — — O O N D < <
w" =
SN

Q. ~ .
=0 1IN ONCOOOOoOOoOOOO
O E OSaMmaIOoOOoOWOoOOoo
— AN =N — <=L
—rr—r— OO

o_cnN—
[ B
(@]

NN

O~ NOOOOOOOoCOoOOOI<t—

O\ OO0 OWLO NN v—
L8 EWNWDLOMNMEOSIONIOIO O

O O r— v r— —— [ANT N NI N ¥ e]

o ==

N

o~

=20 NNOWLOOOOOOOOOO
A E NSO OLOHNLONOOO

o ——r—r— <t oo
Q
~~~

O~ NOOOOOOOOOONNIOE
EMONOOoOWNMOOLOOLWO —LOSH

S~ EDOOONSOOIONSIOOO
OO v — — v e — oI <T LD

e
A et

Qo ~

20 naNOOOOOOOOOOO0O
A0 E WA OO ONININOD

o —\— — QIO O — LD OO MM

e Y T e e — O < OO

O

NN
O~ OO OOOCOOoOOOWr—r—
20NN OO OO0OON O — WL
M~ EOWWONOOIS —T OO0
O O vy v v v = OO LD

NNOOCOOCOOOOOOD
E OoOoOoONO—OoOOOD
~ OO0 NT oMM O
_| 1|.|.|1n/_4oo

A~~~

O IO OOoOOoOOoOoCOooCoOooohm<t

2N\ OOoOoOOoOOoOunOoOoOOOOWw
N EWOMNMMSMOIO—AMWIOOIO

O O\ v e v o e [N TANTaNT N[N {aNE S g

oL >

N

O A~

=0 NOONOOOOOOOoOOO
AHE OOoONNOOOWWOLWOIOD

ooy~ — ML OO0 <O O OO

w ol —r———— O T O

NSNS
O~ NOOOOLOOOOOOOOO
Z200NO0OO0O0O0O0OCOWOMNNOOD
N EWNMLHWOCIO—OIMLOIOIC)
OO\~ — r— — — — O O I NI NI T

v >
Nt

S~

2O niNOOOOOOOooOoOoOoOOoOo
WO E OOoOwWaNOOWOLOCNIANND

[a W -'o —DLORN—<TWONMNMMNSOD

w [ ——— NN T o0

N~

O~ NOOOO0OOCOOOOIMS

EONOOOOoOoOOoOOoONTW—
ST EWMWNDOMNM’OSHIO—MSIoIOOD

OO v — —— NN <t

w =

e

o~

=O AN OOOCOOOOOOOCOO
A0 = OO OLONOSILODLOLONO

AP~ —MLHCOC MO ) — O
o - e e e — NI O T CO
(&)

NN

O~ NOOOOOOOOOOOOLD
Z20N\OoOooooounmooooo<
N ENWWONOOIO— MO

) >

A

O~

20 nNOWOSTOOOOoOoOOoOO
WOHE Or—OI —O0O000o0oOoOoD
OO~ MO OMLOH—WOD
m — — ——— O O < OO

PN

O~ NOOOOOOOOOOO—Ww

2N OO — ) — O OOWLWNWeo ST
D EWNWIOWWeOSO—AIIoYOIO

o~ r—r—r——r—— NN <t

w >

e

o~

=0 AN WNOOOOOOOO
A E NOOTOWoOeooo

MO ONTICOOWWNO

—r—r——OJ A < OO

[a W Wy
[
(&)

NN

O~ NOOOOOOCOOONIW—

20NN\ OOWONMOWWNO Moo
O ENDLNWWOWMNMOONOIO —

O O e s s e ¥ v T +— NN LD

w >

Al

Q. ~

2O NnaNOOOOOoOOoOOOoONOOoOO
AN E OO oOoOOoOwmnnNo

o<~ —ANMOTOMOOITIWIOOOO

w]T e — O " OO

TN

O~ NOOO0OOOOO0OO0oTIO

Z2mN\oowowmowmnoosto <t
— EWNLNOLOWWMNS’MNSOONSY —r—

o~ r—r—r—r—r———r— NN <L

-

e

o~

Z=O NHANOOOOOODOOoOOOOO
D E OO OOOOOOOoOO

O~ —ANOTOM~ROMWONOOO

w._l_l ——a<teo

I~
O OO OOOOOOONW—
2NN OOWOWOI OO Mo
— ENLOLONOWMN’NOONOIO —

o) ==
S

o A~
20 naNOoOOOOOOoCOOOOoOOO
A0 = —OCMANOYOMOLDLONO

Or—— — N0
Q
NSNS

O~ OOOLWOOOOOXRXIT O

2N\ OO’ O—OO0OSTO<H
AN EWDLLOSLOWIWNSN OO NOY ——

O O~ —r—r————— NI LD

v >

SN

o~

2O naNOOoOOONOOOOoOOO
AN E OO OMmNOOOoOOO

O~ N WeOMLOOOO

w]_l —r— <t o0

I~~~
O~ NOOONOOOOO MM
20N\ OO OO—wo

AN ENWNOWWNS~ R OONOIO—
O~ — r— —r—r——— [SSISNISNES o ¥ o]
W >

NN

o~

ZO NANONOOWLWOOOOOO
A E OWMOoOOoOOMUuOoOooo

OO — A< P~0MWO —r—

w1T ——asteo

A~~~
O~ NOOOOOOOOONINNCO
O ENLOLLOWONOON O r—r—

O O vy v o e e [N R NS ¥ s]

w >

S~

o~

Z20 riNOOOOOOoOoOoOoOoo
D E OO OOoOOoOO

O p— e e e O3 GO

(&0}

— 587 —




BAAE F11H

OE R E AT A ) (1998 £

VELOCITY FUNCTION FOR LINE GS-11

NSNS X
O NnOOOOoOOoOOoOOoOOOoOoHOWw
= N OO ONOWLIOO MO —LUD
AN ENLOWeoOIOYO Ao S0

w >
——

o~

=20 rINOOOOOOoOoOoOoOoOoD
A0 E OO MANLOOCOOOD

o <™~ OO0 < M=r— oo

o —r—r— AN N <t OO

(&)

NN~

O NOCOOOOOLNOOHOWN

Z2ONOOoOWnOOWWMNLUOOO—LD
T ENN WO — AT oOOH 00

O, o —————— NN T

« >

N s

o~

=0 HNOOOOOOOOOOOO
A0 E ONMOOOOOHOOOO

oo~ —MERN— OO Moo
[an] | —r—r—OI NN T O
(&)

NN

O NnOOCOOOOOOOOoOCIOWw
2N OO OO NOOO OO —LD
— EOWNW00CIO—aITeo o e

w >
——r

O~
Z=O INOOOOCOOCOOOOOO
AOE OoOOoONIOOOWOOOO

[a TN e — MO0 r—J QMO0
[an] — —r—r— QNN <O
(&5}

TN

O nOOOOOOOCOOO—W—
2O\ OO0AIOOLOOOLDMMED

. ELOLWWEON — r— I TOIGIO
O ~r—r—r——— [SNTNTNT N N[N RSy

o~
=0 1INOO00OONOOOOO
0= W r— (OO TILOWOLOID

O_r— —OWO— I M ONINNO
o — T —r— OO T O
(&5

NSNS

O NOOOOOOOOCOOO—<IeNd
22— N OOoOWWmLIOOLO OO —o0 !

EWOOWOMNCOCOS—MITLOHIONS
O = v s g e [N [ NIoNTN{apTaphs o

o~

=20 INOOOOOOOOOOOO
A E OO OWNMNAICOCoO0D

—MOOOOMM O —WWO

P p—
a - ————— e <t o0
(&)

S
Ot NOOOOCOOOOOO0OE0
=N OO0OMOLOCLOOD MW
S EWWIWNOMNOOI —MWOOOOD

W >
A
(=
FZ QD ANOOOOOOOoOoLOoOOoOO
A0 E OODNOOLDOWOWLIOLOOD
oo~ OO MM

NSNS
O nNoOoOOCOOOOOOI<I N~
Z— N OOoOunmmnmWmWnOWnOOMNSMmA]
S ENWDONOI— — MO OO

O, rer—r————— NI LD

o >

NN

o~

=O ANOOOOOOOoOOOoOOoOOoOD
AN E OO OOoOCowmwmwe

OO~ —ANIP=D— A MMS

NS~

O OCOCOOoOCOoOooOooOowLn<t

2ON\NOoOOoOWIWnwoInOOoOOOMme
N EWDOMN’COOIO—MmTOICNO

O ~r—r—r—r—r—— (NI N[aNToN TN m b o

W >

A

o o~

=0 NANOOOOOOOOoOOoOoOOO
A0 E OO OOOOOOOO

(AT — N0 <M ONIMN’MNO

o — —r—r— OO <O

(&)

NN

O NOOOOOCOOOOOD M LD

BN OO0 OO
N ELOLOWMNS’ OO — Moo o000

O ~Mr—r—rr——— NN N <t

v >

N

o~

=0 NOOOOOOOOOOoOOoOoD
A0S OO OO

oo~ — MO0 — I Mr— Moo

w | ——— oA O < 0O

o~~~
O NOOOOQOOLNOOOOOHOL
Z2ONOOOOOOWOoOO0 —LD
AN EWONMOI D r—r— M I oo ed
0O ~r—r—r—r—r—r— NN T
v >
e
S~
ZO NANOOOOOOOOCOoOOoOO
AOE oONOOONWmOOOoOD
MNP — < P r— Moo
—r— NN N OO

O_ LN~
[
(&)

N~
O OO OOONOOOOLOONWw

2N\ OoumaoumnmNOoOOoOwmoOot <t
S~ EDWDWDIDONCOOIOTOIOO

v >
A

o~

=0 HNOOOOOOOoOoOooOoOoOoOOo

AN E OOMmOoOumoOoumooOoo

O™~ — NI WoO—MoaMmMmMmeD
Q—— ——r—Qd <t oo
Q

NSNS

O NOOCOOOOOOOOD0O0

2O\ OO OWNOOCODO NN
O ENDOLOWOMN OO OMOaCH S

vy >
——

o~

=ZO NNOOOOOOOOOOOO

AN E OCOMIMLO00WWWWwo

oo™~ —ANMJFWor—<troIt<t o
D—— ——— O\ < OO
(&}

Vel
SASAN
O OO O OO OOOOMLOW
E—NOOoOwmownmowmwmwoaladm
(O EDWLWIWOMN’SIOMmOIOS
0O ~r—r—r—r—r——r—r— NN LD
v ==
——
o o~
=0 NANOOOOOOCOOoOOoOoOoOoOO
AN E OWm—Owmummooooo
[a I\ — A MINOD— oMM
w.-l_l — —— O < 00

NSNS
O NOOOOOOOOOOoOOMm
Z2 O\ OO MO M-OIO OO0
LD ERLONOO 0O — T Oooo
O e QIO N < LD

vy >

p S N

o~

ZO NANOOOOOOOOOOoOOO
ADE OOO0OoOunIOWmoOooo

O— —ANNFLOCOr =MD

w.|_| —— <t o0

SIS
O NOOOOOoOOODLOMD
Z—NO0OOoWwWOoO OO NOLNOW
AD EDWIWMNOOIOILOIOOO

v >
el
o~
=0 nNOOOOOOOOOOOO
ADE OOMmMOLNe0OO000O
OO r—rMLWOWoO—LOMNAIND
Q

NS

O OO OCOOOODOOOMHED

2N OO WL OW —O
O EWDWWWONOIOTTOOO

0O e v r——— AN LD

v ==

—n—

o~ .

=0 rTNOOOOOOOoOOoooOooD
ADE OOOoOMmOaNNOOOD

Ao~ —ASFSooatToO<tT<toO

w]Tl ——— QI <t o0

N~
O OO OWNOOOOOWOoND

E—N\NOOWWOMHOno oo <t
O ENNDLNWWWRO0OTOIOD

w >

=20 VNOORCOWOOOoOOOO
AN E OOMMMANMOOOOO

[a - e ) —ONMTLOQO MMM
aO—F ——— ol oo
]

NN

O NOOCOOOOOOoOOoOOoOMOH
Z2ONOOCWr—(O—LOWOOW—
.00 ENDDOWONMSOOTIOIOOD

« =
N

o~

=20 NANOONOOOoOOoOoOOoOoOoOO

AOE OO ONOOoOOOOS

[a T —adFwelo Mmoo
Ov—p— —r—— I < O
o

NS
O 10O OCOCOONHEO
Z2—- N OOoOwaNNOOOWnOW—O
.00 ELOLOWONOSIOITOH OO

L >
N

o~

=20 ANOOOOOoOoOoOOoOoOOoOOoOo

SADE OOoOWMmMaNOOWIOOOoO

OO~ —ANNOTOWRR— MmOt
Q—— —r—r— It oo
(&)

NSNS
O nOOOLOOOOOoOOOWnMm
ZONOOWANOOWOOORMILOL
S~ EDWWWONMNOOS OO

w >
g
o~
Z0O rTNOOOOOOoOOoOoOOoOoCcO
A0 E OO OOonNOoONQo0O
—ANM OO OMMNANNOD
e — I T OO

O L~
QOr——
(&

— 5838 —




1E )

RIRE B 5 KESEEEERE (e

I~~~

O NOOOCOOoOO0OOoOONONW

E—N\OoOowmmwnoOoOWnuwoeo <t <t
N EDNOMNM OO —ITOHOO

O — ' r—r—r———— NN

O

A

o~

2O NNOOOOOOOOOOOOD
AN E OWoocoaNoOOOOo

A<~ — AL 0O AIOCOMM O
[=Y-N ————a <t oo
(&)

NSNS

O nOOOoOLNOOOOOMOST
2O\ OOoOOWM’LOOLWOLWOOLNOW

— ENWNWOWNOO— MO OO
O — N — e — O I I I T LD

o~
20 nNOOOOOoOoOOOoOOoOoO
AOE OWocooOmnNOoOOOcoo

O — — MO~ OMW NN
Ol — v e v v O < OO
Q

NN

Ot NOOOOOOOOOOMWM—
22— NN O OOWSTLY

— SOOI O N S ——
O — v e S O O D E LD

v =
NN

O~
20 nNOoOOOoOOoOOoOOoOOoOOoOoOOo
AN E OOoOWwOLMmMoOOOO

O~ —ANNOTOWRO—MINOOO
O — T e v N < OO
Q

NS

O NOOOOOOOCOOOLOM r—
SO\ OO OWOOLLOM —

O BN O — < O ——
O, et o o e e e e e = (] O\ O LD

v >
S

o~

20 niNOOOOOOoOoOoOooOooo
D E OoOOoOuLANONOOOOOD

O—~ —ANMLLHOO— MO —+— O

wn/_Tl — o<t eO

NS

O OO OOOOOOOOR0OM

SN OO oOoLNOOOO00
O ENWIONNNMNOO—<TOOO

D v e e o e — — NN <TLD

W >

NS

o~

=0 IO OCOOOOOoOOOoO
D E OO OXNOOOOO

OO — NSO —<IM~aNNO

N —r—r— o<t oo

(&)

NSNS
O OO OOOOOOoOOOMWi~
P2ONOOOoOOoOOONONOWSIW
N B O — MM O —r—
O " r— v — — — NN NI LD

w >
N

O~

20 NOOOOOoOOoOOOOOO
AOE ONONOOOOOOOO

O @ —ANFOOONIWOOO

wﬂ/:l —r—r— QN0

SIS
O NOOOOOOOOOO—<I™m
22— N OO0 OWmOWnMIWLOLNO NSO
LN EWWWMS~NCODN — MO —O
O — N —————— NN <L

w >
S

QO ~

20 naNOoOOoOOoOOOOOoOOoOOoOOO
IDE OMIUOOOOOOOo

[a W) — ANLOO O OMLOIMNANINIO

WZT ———— O < OO

NSNS
O nNoOOOOCOOOOOLOOIW
ZON\NOOoOWmoowmwnmwnmo oo <<t
AN EWWWNN~NCODDO — Moo
O " 1y e e = — QU I AT I QI < LO

0 V)

=0 VANOOOOOCOOOOOOO
AOE OoOOoONOUINOOOOO

OO~ — OO0 OMOoOMmMMmo

oo — ——————OJ < OO

(&}

VELOCITY FUNCTION FOR LINE GS-12

SASS

O<r OO OOOOOCOCOOCOOOIT N~

22— N OO0 OoOWnOOoOWNWOO I~
N ENWNOCWRONNO—MLOHOOO

O ~r—r—r—r—r—r— NN M T LY

w >

e

o~

=20 TANOOOOOOOOCOOOO
AN E CooONONOOOOOO

A<~ — IO ODAILN DTN
o - ————clt e
(&)

NSNS

O NOODOOOoOOOOoONN
2S2OoNoooooowmnuwnoaisad
— EOONOI O — MO
O ~r—r—r—r—r—— NN NN T LD
w« >
e
O 7~
=0 INOOOOOOoOoOoOooOoooO
A0 E OO NOOOOO
— AN O MW IO
e — O\ T OO

[
(@)

N~

O OO OOLNOOOOOLNMO

22—\ OO0 OoONOWmWmWnOW00Ww
T— EWOMNMS OO —MINOOO

A ~r—r—r—r—r—r— NN N LD

v >

e

QO o~

=O TANOWLWOOOOOOOoOOO
D E OWoONNOOSHIOMN’MNSNO

oo~ —aNI<TOO— AW~ NNND
a - ————al <t oo
Q

NS

O NOOOOOOOOOOOOOND
¥~ h e f o [ J o J e [ N p [ W p [N o JN S [N o B of =PI}

. SO OOIO—MS OO0
QO ~Mr—r—r—r—r—— NN LD
w ==

o~

=20 NNOOOOOOOOOOOO
A0 E O —O0NOOOoOOO

w — ————— <t oo

NSNS
Ot NOOOOOOOOOO MO

S—NOOMNOLOOWLOOLOCIWLD
EWWONMNOCO—ANIITOOO

O, ~r—r—r—r—r— AN D < LD

ES.

o~
ZO naNOO0OoOOCOOOOOOOO

D E Owm—o0OMLLoocos
— IO OO - IO =N

P p
o - ————aJ <t oo
Q

LTNSTNTN .
O NnOCOoOOOoONILOD
=2\ oowmtonoomst <t

ST EWDWLOMNS-OYMAIMmon

wv >
e ed

S~
ZO INOOR0OoOOOoOO
W0 E OO O

OO~ —aNMmuomoOIEItoO
a o0
Q

~~N

O NOOOOCOO0OO——<I

E— N\ OoOOomooOooOO0 w—
< EDWIWNWMNSEOOH M —

O ~Mr—r—r—r—r—r—— NODILD

v >

N

o~

=Z=O nAaNOO<KIOOOoooo
AOE OO0OoWaonwnno

0. oo~

(e

(&5}

—ANANLIOWOLNLONOD
—r—ned

A~~~

Ot NOOOOOHOOOOLOM

Z2ONOOoOWmWNOOO MM
LN ELOLOWoOO AL OIC

O ~r—r—r—r—r— NN LD

wv =

e d

Q. ~

=0 NANOOOOoOOoOoOOoOOoO
AO = OO—NOOOOOO

O~ — NI~
o [ — oo
(@]

S~

Ot nOOOOOCOOOONCOW
Z—- N OO OOWWNLO WO OAKOW
N EOIDWMNSNOO — I r—r—

v >
~——
S~
20O nNOOOOOOoOoOooOoo
A0 = O—OOOM R OOOOO
oo~ —AN<MTO0O—LOHOoOOoOO
nDlu — —r——ar e

LTNITNS

O riCOOoOoOoCOoOoCOooOoOoOoOMLD

Z2ONOOoOoOWmOOOOLNOWoC M
N EMWOONIO—MUOOOO

Q. N e e e e e [N [N [aNIaNTas b J ¥ o)

v =

SN

oS~

Z=O NANOOOOOOOOCOOoOOO
A0 E OMNOOOWOONWNWNO

AL —N<OWoOHNIT OO

w [ — — T eo

— 589 —




#1155

%49 &

HOE B & AT A R (1998 &

o~~~

O nnOOoocOoOOooONd

E— N\ OoOoOwmowmoon
S~ EDWLLIOOTmoITm

O oot

(Z

A

o~

Z O NANOOOOOO
ADE OOOoOoOoOOo

A< —N OO

WIT 0

NN

O<rr noOoooooot

SO\ OoOooWmotom
LD EDLOWSICOWLD

0O o<t

w >
NNt

QO  ~

20 naNOOIITOO
.ADE ONNANNIO

Ao~ —ANOOOO

w.IT —oeo

NN

O V1O =W~

22—\ O0OoowmacNm
Lo EDDODN ——O

A e e— LD

[Ze

-

Qo ~

=0 NNOOoOOoOoOoOoO
IO E OWwWWmWWwWo

oo~ —aNsroOYo O

w.lT aeo

NSNS

O NOOOOOCOOOOHNO

22O\ OOWODOLOITIMT
AD EOWWOONS OO

O o —— N ILD

w >

e

Qo A~

=0 NOWLOOOoOOOO
AN E ON~NOWmooOoo

O v —r— MO MNANNCO

O —— —one0

(&)

LTINS

O NOOOOCOONOM

E—" N\ OO OOODOIMLOM
D EWW P — oI <t

0. N v e v v e S O LD

0 7~

=Z=O riNOOOOoOoOOoOOoOOo
A E OO oOooOoo

OO O~ NNO

w.l_l —neo

NN
Qe NOOOOOOLDHOW

2N\ O0O00OwwnmLIn oo
O EDLONOCNIMNMoMMoD

O rereeeeQUOIONIM T LD

o >

N, N

O~

=0 vNOOOOOO0OOoO
O E OOoOooocooo
oo~ — MO0 DWO

WIT ——ned

SN
OO NOOOOD—OOM
Z2ON\OoWmWmLwInmLnom

O ENLOLOWNLOLWOLL
O e r—r—r— ML

wv >
g

o~

20O NnNOOOoOOoOOoOoOOoO
MME O—Ooooo

OO~ —oNMFOIONO

nDuu1|_|. [aN]-e}

A~~~

OO NOOOCWeoad

2L\ O OO
.00 EMWwWoO It —

o el onstun

W >

A

O~

=0 rTNOOWWwo
LD E OOWULWWNO

O~ —oeo<toohe

wal—l [N]-e]

NSNS

O rnOOoOoOoOoo

22— \NO0Ooouwoom
.00 EWLWOMNIM=MOoO

A S~Mr—r—r—r—m<t

w >
e

o~

2O nNOOOoOOO
ADE OoOOmnNo

O~ —mtoo

Q— (==}

Q

NSNS

Ot NOOOOOOW

2ON\NOooooownad
S~ EWWOWNN <TI0

A oo <t

v« >

Nt

o ~

=0 ANONOOOO
A E oOoOoOcNOoOwo

OO~ e oho

a—H o

(&}

SN
C0 NOOOOOCOOOD—r—m
EOoONOOOWONNOOON—N
. ELOLOO WM MO AT —aIed
O " e 1 e v e e S I I O < LD

v =
S

Q ~

=0 NOOOOOOOOOOOO
IO E OONOOOWOoONANNO

o<t —ONMOI MO OISO O

wn./_T.. ———— 00

o~~~

00 NOOCOCOOOOOOOMNLOST

2NN OOWWWOAIN OO O Moo
— ELOWLWOWMNOOYNI O —r—r—

Ol " s st e Yt — NN <L

w >

e

o~

=20 nNOOOOOOOOOoOOoOooO
O E OOCOoOOoOOWULWIOLWOLOWO

O~ —ANIWN~NoCOoONTOIOO

wn/:l —————— N OO

SN

OO0 NOOOCOOCOOOOOONCOW

2O\ OO OCOOONOW
T EWWNOWNS~NOOIANID) — ——

O r— N r—r—r—r—r—r—r— NN LD

v >

Al

o~

= NANOOOOOOOOOOoOoOO
0 E OO WOoOOOLOOOOO

[aW-N — AN MO0

wn/:' . —r—— it o)

SN

Q0 NOOOOOLNOOOOoWWLWD

SO\ OO0OOWW N OOOHMom
O EMIDOONMMNMONIKLIO ——

O — N e — — N I D < LD

e

SN

o~

=0 yiINOOOOOOOoOoOOoOOooO
ADE OOoNMMNROOOOoOoOOoO

wz_l ——— I 0O

NSNS
OO0 NOOOOCCOO—o0
2O\ OoOWnoowmwmnomoLD
O EWN’MO T MN~MmaIS
O — N v e v QN IO T LO

w >
e d

o~

=0 INOOOCOOoOOOooO
D E OOOoOoOOOoOOoO

oo~ —MLOOMEeQe0 O

Wn/_T ——cno0

NSNS

OO0 NOOCOOOOOCOOoOOOOICN

2N OOoumoOonowmnoOoOO—O) —
S EWWIOOCOMN’MNSOICNISE —— O

O "+ = e e e N <L

W >

SN

O~

=0 NOOOOOOOOO0OOoO
A0 E OCOOOOOOOWLWLNO

ooy~ —ONMWODM~COOINMEOO O

wn/:l ———Cne0

NS

OO NOOCOOOOOOONO

2O\ OOoOWmWnoOoOWwLOON—MM
S EWNWNILWNWOW NSNS OOAISE — e

[a IR e e e ] NN T LD

w >

R

o~

Z20 riINOOOOCCOOOOoOOoOO
AN E OO0OoOOOUuWoOoOoOOoOOoOo

[aW- o) g — N0 — MO0 O

nwn/:l. —r—r— 00

NSNS

OO0 NOOOOOOOCOOO0NO

EZEUTN OO OO —Mm
N EWMWOLOWN’’NMNMSOIONT —OIC

O " e e e e e = N QI N OO LD

w >

N

Q. ~

=0 ANOOOOOOCOOOOoO
SO E COOUONNIOOO0O

O~ N0 — Moo

[ YN ] o —r—r—oMme

(&)

NSNS

OO0 NOOOOCOoOOoLOoOI —m

2O\ O0OoOoInOowmInOownoOOcIcoo
LN ELOLDLOWOWMNSNOOINT O —r—

O — N o — —— — — — oo <tLY

L

NNt

o~

Z0 NTNOOOOOOOOOOOOO
D E OO0MmOaNOOOOO

0w~ —AIMOP~OANTAIHO

[an YN —r——Ce0

(&)

N~
OO0 NOOOOOOOOO—O—
ELION OO O O —aIe0
N ENLOWWMNS~OOI O r— — —
Al — — ——— —— oI LY

[= BN

=Z=0O0 NOOOOoOOOOoOoOO
A0 E QOO0 OOOLNDDLOLOOD

QO —ANMPMNCOSINMOo0 O

WZTI ——— ) OO

— 590 —





