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Energy release during swimming

Futoshi Ogita

Abstract

Scientific research in swimming has been done for more than 90 years. In these studies, one of
the major themes was to clarify the interrelationship between swimming velocity, drag, and the
energy cost of swimming and other related factors. This paper aims to review maximal oxygen
uptake (VO:max), maximal accumulated oxygen deficit (MAOD) in swimming, and metabolic profile
during exhaustive bouts of exercise at different durations.

Most of these studies demonstrate that \.’Ozmax during swimming was 5-109% lower compared to
running, and was similar or lower than during cycling. Therefore, it has been suggested that the
muscle mass involved in swimming exercise is smaller than in running and cycling and it is not large
enough to stress the cardiorespiratory system to the maximal possible values. However, another
investigation indicated that the \'/'Omx during whole stroke swimming, where arm stroke and leg kick
were performed simultaneously, was much lower than the sum of those observed during arm stroke
and leg kicking separately. This result indicates that \'702,,,1,x during whole stroke swimming did not
increase necessarily in proportion to the increase in the exercising muscle mass. Furthermore, \.702m,,x
values under the hypobaric, hypoxic condition were significantly lower than those under the nor-
mobaric, normoxic condition. This ratio of decrease agrees well with previous investigations that
studied running and cycling, under similar levels of hypoxia. All of these findings suggest that the
\./'O2rnax during swimming may be limited by central circulation such as the cardiac pumping capacity.

In the comparison of MAOD among strokes, the highest value was observed during whole body
stroke, and those in arm stroke and leg kicking corresponded to 70% and 809% respectively to that
observed in whole body swimming. This result suggests that the magnitude of MAOD would increase
with the increase in the exercising muscle mass. In addition, MAOD during paddle aided swimming
was not significantly different from that during free handed swimming regardless of the swimmer’s
increased velocity when using hand paddles and MAOD did not significantly differ when the inspired
O, pressure was reduced.

In the exhaustive bout at different durations, the relative importance of the aerobic process
increased 30% at 30s duration to 509 at 1 min duration and further to 65-709% for the bout lasting
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2-3 min. These results indicate that the aerobic process contributes significantly during short-lasting

exhaustive swimming.

FLeic

AEGEB ORI IE. 20MHACHIEE L D, 90
FEUEbOEITbIh T &), KPEHORH K E
R R0 B & 80065 DEE R - 72K
BHEE LT, Z0ERHKLTHERELZD
NIERSRVETH D, ZD7D, KEKEBHOH
geid. WoE. BEKIEH (X I3HEED . BT
IANF—HEE (EBRERER) OHEBER. &
SbUVRENSKEET IARFOBHERERT —
<L TfTbhT&):,

—EDHE TR 72D, #D L EDEEK
BREASOHEEN2REL 20 NiER 520,
—fRiz, BEAKIEH (Fd) 13, TP HRL I
HFT 2EHUREHK (A) PEHE LT, &&E (v)
DT LB L TN 3259,

Fd=Av?

Fle, 2Dk &DHEHE T — (Pd) 1ZE5EKIE
MEBEEOHMTHI 200, BRELTHED IFE
KHBlTBZ LIk B,

Pd=FdXv=Av?Xv=Av?

ZDZEiIE, WEBBEL ZhiER 2L, 20
HE O § 23 AN ¥ —RBEROIEMHK
E{RBIEERLTWS, LizdoT, itk
PWEBSHLHIIEFE. 2RIV —HBEEIOK
ESBEELERERFD,

ZITEWETIR. ThE THRESN TS okk
EEFORABRBRERE., BARRE. Rk
M CTEFEMCE 2 SEEESHTORBIFER Y
COWTEHET2 LIz, BHESCBITAHE
LHBLeH s, KKEBOREICOWTTRE
5223 :%2BME LT

1. KkiEBhORABIZERE

1) XkkEHPOMBERBOIE

AREGESNC BT PRI, BB EEBOEn LI
LU CEEMCEBD RV, ZThid, KehEEEHs
HIEOAEREEL 2 Z ., AEHEESARKE
BIOBEDIHIT L B L, Efz by RIAE
PHEHEIVIA—F—D X5 KHEREL—ED
MECEBE I L SRETHL I LR EOHE
HREX2bDTHb, 20D, KKkDOBERE
MEEZHE (MR Tr0Cdh, ek
IERNZENTET,

- BIRICE T SMBEREL S DEEE
BLHMMRHEEE L TIE, boEERILE
L% 33k E. EHBOBRRERE (WbwasER
KA RPETZILT. 20%FCB TS
ANFBEREPFMET 2 FES LTSN BY 2,
LorLigds, BEE R L Tk ZDFEkRED
VIR LOBERTE Rz, IFRERRNZ
DHBEZHEGLAEWIBRboTLES, Z2IT
BE, EERBICET S £ TS, KTHEHEXY
G U CHIE S - BRSO E1{E thiRk 0 o8
BR TR ADBFEENE 2HE T 2 HEWERS
N7z, & 7z GEENE THER20D M OBSRRRE 2
HEEBhOBRRBREOMEME T2 HELERS
NTRBIE KE T SDHERIZBOTHES
NIRRT B X UBRAE KB OBRFREIE .
EHEP RSN BREFRREEENRHIED
BREIhTW3, X 52X, 200yd 2 5500yd 2R
DFEEE % £ TR IZH O OB FREIR .
BED 3P H K B\ TE S i BB RIS
LELBRWI LR ED S JKEGEEN T OEER (5
K) BEBREOHELRL L THRASATW S,
IR DHEO—FBOFIAIE. k< L EICHER
B (BEKAV AR A7 PHEERY) OF&ERL.
WHIER Y — Y B TEBOHRE L BAED



K H D ARGEDIR D T L F -G 3

T7A— U ARRMTELZETDH 5,

BB RAEE

ARpEE T OB FERHE X, 19194, Liljes-
trand & Stenstrdm i k> TR UH TEHE h
1229, 85 & R CHERE Rk 8E, K— b CHEL
BROEK[N A EFMT 2 LI HEEAVTYL
%, ZDEERTIZ.20~50mmin~' & \» 5 FLEHME
HICBIBHETH o2, HkE, FkE, +
SYay, BIKED 4 DOXKEIBWTHKE L8
FER E OBEFRSHE I A THwE, ZhUEE,
ARKEBFOBKRFBRBOERN X, 1) FE3%
ho 2290 PV F =0T —F—N(F—FYEEL
)‘z H%j’_}l/) 10) 47)‘ 3 ) Eﬁo) 7"_)|/l) 7) 31) 54) 55)\
4) @mﬁ (Mf_}v) 16) 17) 18) 19) 20) 36) 37) 41) 43) 44) 45)
ETITbh T &, ElkE . kBOREICE
Hihlo—72%Ac@midL, 20%kI2% &
NIEED LRAISOHEN EREL NS ZOHT
K HETH D, 220HDT7=a7—7—NEE,
BRR (F—FYR) =D rThy., BE
KEBELLDBX TSN A FRHOTERT 5, %
fo. BRI - DEELRKS I ENTEDD
T, EERBOBRRERESAETTHETH 3, 3
DHOBES—NVOHE, BETRMHL~<—

ARA—HREET—NVOEIERBL. LHENIER
KHEZa2 ba— )V TEB LS5k oT08, &
DHEBTIZS — v DRRORIER (EEDOEL. K
B, EOLRE) BRFRBRETERY, BEOD
EFAM TH 555, ZNI219724E, Astrand & En-
glesson®DFERIZ LD, FIDTA Py ZHRNVAKR
BRahi, ZOMKCLY. BLERERE-
TEROEEDOFKEED T I EHAGEL R D
AHEMIBTHWLEHEHEIN T A - P Ly
PINDE D RERLIhEBEE AN TS
CEMAfEL oTr, CORFAEOREIIZ X 5
T, BELERE ZIZEBROBENTEEL &Y. X
KOBPERMRE—SUICIE L 72, BRIZBWT
b, 1979 CAERER, 1985FC ERBEEX
¥ (ZOEFAEIIFHERS v o —HNIHRBFE SN,
RKRERPEREA EORMOAIETH 3) i
ROTEBEIN, EETRARPSTHITZ HMEH
KRG ELA LI HEMEROIHEITE TS,

2) KkEBohORABRERA L tORE2ER
BEEEmE OLE

KEKEBNC 81 2 BRABERIEORERRE .,
LIFLIEZ = /PEEHRI NV T A —5 —HB)

F1. AKEGHE) & BE L35 1T B Mo Mlrh O R KER R & O

A ®m o ;MO Kk & D
FOE R A % sv=vy mem B KRy oy
(1+min") Uemin™)  (emin) o HEE
(%) (%)
Astrand & Saltin 4 3.79 4.69 4.47 80.8 84.8 HH¥
Dixon & Faulkner 11  4.05(0.20) ($R&i#H) 4.26(0.34) 95.1 5[k
2.66(0.52)  (FESREEE) 3.58(1.03) 74.3
Holmér 19 5.08 (ZVY—1) 5.59 5.11 90.9 99.4 [EIFAKHY
3.63 (zV—1%) 3.61 3.24 100.6 112.0
4.26 (BEE) 4.48 4.18 95.1 101.9
3.03 (GEsBEE) 3.76 3.38 80.6 89.6
Holmér & Astrand 20 3.63 REE) 3.61 3.44 100.6 105.5 [EIFAW
2.82 TsgEg) 3.56 3.13 79.2 90.1
Holmér & 17 3.79(0.57) GRS+ JEBBEE)  4.54(0.72) 83.5 B3N
Holmér & 18 5.05(0.53) (SBEREF) 5.38(0.46) 93.9 Bl FEAHY
3.42(0.24) (SREiT) 3.64(0.24) 94.0
Magel & Faulkner 29 4.14(0.40) [€:25 £ 4.20(0.39) 98.6 FEZ|Pk
Magel & 27 3.44(0.49)  (GEREER) 4.05(0.56) 83.8 55k
McArdle & 30 3.32(4.49) GEBEE) 4.11(0.50) 80.8 EF %




4 JUNGEH » AR—V PR FIsE E1S5 FRIEIA

DB REERBGR L T2 2 Lic & - TR
NTEh, TRETOREER1E LD THI,
zhic X % &, KEGEB OB KRR TIRT 5
=y 7’; D b 5 _IO%E{& < 4) 17) 18) 19) 27) 30)\ E
EREGEE) & X EREE PRk kEEIR D F B
EWDEERHBEH VOB LR R SR
i ¥ OIPRERAEECB VLT HRED Z L5
HEINTVLBED, ZhASDI &b s KEGERTIX
Sy U SPEEREINT A -5 —EhE L
TIBEENHR /NS iz FHRFEBREE 2 RAR
CHATE T, BRACEABERERELEL &
LiEMTIONTER, D&Y, BEEROD X
D RO BEE & - THRABFIENEHRE &
NBZEVWIEZITH S,

LoaLliahs, FEFEC X {BESAEKE] %

2 BRRBEKETHROE L & ORKBEFBIULO HH#
A

Rz DOh O TR, KikEB) R O R
FREREPCRAUDEES, Fvy=rv/PofiLE
BEVEWVSHERIRENTHE 208, ZDZ
L. TKIKEBEHE I B 3 RKBERTENUR X, F
y=r /i Y LERK. DHAEED XD nd0ER
FRTRESNBILE2TRBTIERTOH D, %
foo AKRKGEBOBABERBIAE X, Kk b —=
YIEITIABE VRO CHBENDI LI
120304 3 Y | KEGEB) P O B E R
EREBRRICEL. ZTOHREDOKEK IV —=>
TUVRNEZIGU TR Z L BNRBEN S,

- KESNICH T B RAEFERR

2 13k 2 RWKETHIE & hul: BoRER R
FLONLDTHB, Bk 4KEIIBIT 28K
BEEREBREIHE T L. NI 754 LFRER

s7u—n HikE k& "NE754
® & X (1I*min~") (1*min") (1-min-") (1*min") L
Holmér 16 4.24(0.56) 4.74(0.02) 4.55(0.47) 4.89(0.62) M|EE
Holmér 19 2.78 3.41 3.04 =
Holmér & Astrand 20  3.36 3.53 3.63 |
2.71 2.77 2.82 TCRSE
B
A4 A T—=ALALO—7 *Fv7
il X (1.min") (- min") (1-min™") L
Holmér 16 4.24 3.31 3.69 7a—-)
4.74 3.32 3.74 Wk E
4.55 3.23 4.10 Tk E
4.89 4.06 4.21 INF T T4
BmeE
Holmér & Astrand 20 3.36 2.74 3.37 Fi
2.71 1.84 2.72 TCBHE
Ogita & 37 2.60(0.22) HFk
2.53(0.23) 2% Favgk
Ogita 41 3.23(0.43) 2.53(0.37) 2.93(0.37) BR&iE
Ogita & Tabata 43 3.42(0.27) FFHk
3.55(0.24) 73 Rk
Bl
QOgita & Tabata 45 4.15(0.13) 3.42(0.27) RS
3.65(0.11) 3.08(0.19) (BEBEL
b
NS 46 3.92(0.61) 2.80(0.20) 3.34(0.29) &g




% M KBS RO = 3o ¥ — {5

B D hREFNE R D K E {0 KTk
E 70—NikELd I EDBRHEREIRT VLAY, Z
DERZFNZFRAOA bo— 7 CEIE &1 2 G
HOBEOICERT 2 EHBEATWL S0, BLTL
b Fl—#E S 4 vk Rk W THBE L e b Tl
Tnizd, kiEEr L bIcEBREOELRILT
WAEBZERBETER N,

T

@
T

AR FEEEE  (lemin)

A K S A+K
B1 7—AAbu—2, ¥97, A LICBT5HKRR
FHOIL O (Ogita 5*91996)

A:7—bmAbu—2 K:%92, S:A4A,

A+K:7—AaAbu—2Exy 20NN 2L
g, BM1ike EEDATHRST—LA b
0—2, NYROLEICHIZFTHRSF v 7 £,
SEURD A A LI BT B RO EE R % HE L
TebDTHSDY, fitdhKEDBRAREFEIULLEG
BNIEDRALALATHY, 7T—LA =2 L
v 7OflIx. ZFNFHAAL LDT0-85%. 85%LA
EoficHY L, CORBRIE. EHHAIAE
VIF E A EBIIRIBRE S RBIEERLT
BO., —R. Ak o R AR R AR
DS KM ERTRES IS LI RO
EFEHLTLELOLIICERIS, LpLidMs,
T—ALAba—7Exy 7 Ofi%HEMICEET 2
. A4 APORKREESFERG X D #960% b #ue
lir->TLES, O k. AiERDORE
KEEHHEIRE A3 L b i@ AL LE@l L Thim
TE3bUTREWIELETRTLDOTHS, THb
BIGIMHCHERIL o oBEFREERTE AW
EETHLTBY, bLALOHMERD XS wdul
BRICL > THRESNWA Z L 2HAbY 2 ERTHS,
AEEERMBERIEAKKED F 0 R AEFETRE

(511

CRETHE
KEAPOREFRSDEOE T A3 R AR R 1 K
TR VLWTIR, BEHREATERL, #
2, BeAREESEUE s LRI L - TIRE S
N5 KO 20 sV Tik, BESEOETIC
ko THRMEEFRSESMET T2 £, Ehickf)
LU TR SRR AL BT ¢ 212 w0 e sn, —
Ji . T T S R 2 & o & S AN
DI T I R AR A LR CIRE S h
Bv (KEOBERTRESNS) kb, BEFLE
hRIMmAEESE & 2 R omeRiic s, B
FMHE SRR S 3 2 & o I MR I
Zbh o\, b | (KEERHCAREHRE
HROETICRIZTEE R, OB 0 5k
KEEFRHUOREBERICKFET 2 £ VWA 5,
F 2T, HEE S I HER2000mAE Y O (K IE (R
BHEIC 8 1 5 Ak kol Bh ch o JR oA RE SRR % B E
L. WEBSOM L IS L ThTlz, ZTORKE. B
FEEE T T AL AICBWTHY, 3 5 iGN
HONENWT =LA PO —2ICBLTHY, BX
F10% DA B OE Tr@E s (K
2)o Ele, CHODETHREZ = /P HIER
it ¥ OKREERICE T 5 KEFRHUROET
REFEBIC—BLIETH 1129050 53
%o, AREGEFPORABRFEEIRIEI I ET
FHZONTELKEOBERTI A <, MBIGERGE

** P<0.01

5r 0O BmERHA
#5$52000m

A ARBAFEHEE (I'min-)

A4 A F—AAFA—&

@2 EEBRSIT L#2000mE > 2 2 v —  LA{EER
MTEBLTHESALAALET—LA D=7
O A FHORE (Ogita & Tabata*®1992 % D e
&)




6 JHET - AR — Y FEHF5E

ST AhIERRICL - TRESNE WD
ATREME D HDSEIV, & BT, FEE 513 [7kpkiED)
DRABFE I LD A7 — 2 k> TRES
h3| LWIRFHZF->Twa, LIEIRIMEICH
Lad SiEii~ AR D HLTED, 20L&
EDLED 7 —1E, DR R & SESIE DR &
LTHEHHTE 2, ThE Clakikics 2 RA0M
#f oM % #15E LU 72 #4412 Holmér &7 o
LRH 5w, Zhi kb EkikpoiiE
X, KEPKBOEEDZHIZT =7 LD
B EBREShTWS, L3561, Rz
DO T —IZBA DS 5 72 61F. Kk ol
HEBZ Y= 7 EDELOE, MERHH»E
EWSH ZETHETE 5, balz, o OHM
S TLEONT — 25T % & IRKEEHRE
I, AR AR O 2BV b DO, LI
DNT —ICFZE TR, ZhiEESLENE
TR AR TH B, Bl dd s, HAMEfh O
DO T —1cBF 2FRIZIEE A ETTbRTw
ROOBRERTHY ., ZORBEIEHAT S L5 %
SEBOWERITHRZ L1z,

A
o

E=

g

>

1]

I8

BE

{H;E y = L.95x + 0.553
s r=0.999

o : s i L ;
04 08 12 16 2.0 24

KIRD 3 3F

B3 eRESEEORD

Bl5E B15 PRIMEIH

2. KiKEEF DRABETEMR

1) RAEFEE (7HFOEy 2F+30F 0 —)
DEE
gt o = Ao F — Gz, BEEEDA
o TR AL ¥ — AR S bR E R
5o FRCHERF CRAEMCES £ 5 2B, o
% D50m*100m, 200m% ¥ O#EH T, MR

v F—HHEROEERITE V.

RO, HEEhOMEREFEM: oL ¥ —
RERT A AL LTIE, BREAMMBHWLRT
&z, L Laddis, EERARNIC b oHERs
FHEI ALY —ROEBEFUNOER L S5
O, WEFHTE A2 WS ZEBHSMCEINT
&7, #IT,IE, ThicEb-THESRS
LT ODBBEETHE, ZOBEEOH
&iE, 1920412 1% Krogh & Lindhard®ic k- T
TTIRBMAENTE D, 198048, Herman-
sen' s Z e dRIGHENICIGHE L, ZOHE
1. A THEIFORENBRAEHTHEDS
s GHEpSSRE O U, BRETT BRI AR 1o Y
musid2) wiEHE2KERE LD TH
D, BRAETNICB 0 2R EER LR T oM
o OKkOSE T Sikalo 3 3 ; i 7 —
DSHED 3 FCHHIT B ) & EREEIRE OE

B

HEARER - MEREREDRM
= BRI + MRS

FERER

[y

0 05 10 15 20 25

IR (5

A DEFEREORIIIE (RORETER) LB GHEED 3 9R) OBIE
B DEEEREORD Y FREERE R — SRR = SRR
AR ORI, AORRER L VIG5,



K H D KEKERDO xR ¥F S 7

HMER»ONBRICI>THETEILDOTH S
(g 3)s4n, Z2OELUB I OVTREN RSP
THEH, RKFApORD sNBHELE. E
BOEEHND ATP, CP 0%{b. 8 & UALBE
EIVHEENTHOBBBLEL LI LY,
BoNBABREIRIPOEZESELEZT
BEDLSRNI LN Ehs BB TIE
FEORVWHIBETH B LBbh 3,
RKEBFHOEBIC BT 2 RABRG T, EE 2
~34 (BATH47LA) THEIRBUCET S
HEhicBoh, TOROEMEERBBLER
KEFZERE DI0~120%D = 1F I Y T
233N, = D KEFEEIR. K3 BioR
Lizkdw, 0ESEECBITIMETRERL
EEOEBFRFH OB & D i S hi-BBRETREE
25 EEES L THIE S - BRI
FlWTHEHMT %,

2) K&BEhORKERE

cRZ2PO—2IZHITERRENFER
F3F, INETHLLREETCRAEENTZK

WHEHBPORKBEEL2EE LD TH S, K
VBB O KEEFRE X EFAGNTL»RD 5
NRWIER, FUTFRA M B2 ET A
EQEALDHY . MEFIITLIZES BV,

INETOWREEZZEDDBE, 7AVADXY
YEY ZRED6.5129L 05 BUEIZRIEE LT,
I BHINIBEAOKKBFIZBI 2R A L
hDBRARBEMIZ. BL#F3-5 1 BE(45-70ml-
kg™!) TH 219394040 = 4 & DfE % R s
BUBHEELEKTZE, 5= 7 X DDREL.
HEEEH L ERE LR %, £, EELOT—
SEBLERTRZ &, BEELZHELD bEL.
AFY VI —BT LRI VARAAT—LD HEFHL
HEchy, BRREEERRO X S cHER
Vv 7EEsED o h B,

e, AALET—LAPO—7 Fv 708
REBFEEHE T, A4 ARBYAEIBED
L. 7—AAbu—2txv70HIZ. ¥
hAAL LD0%. B USIRERECHYT 2 (F
g)snee, U Ligdss, BRKBREEIE & Rk,
T—ALAbo—2 tFy 7OMEMIZ. A4 LD
LD X2 KE N, BELEBTE. THLES)

3, BRI BV THE S hiokekillBith O KESRE

B K B R &
¥ & Xk A4 L F—ALAbO—7 *y M F
(1) (1) (1)
d'Acquisto & 9 4.15(0.58) Fih
4.32(0.33) #EE52000m
e
FHo 15 3.70(0.49) i
Kavouras & Troup 24 6.5 (0.5) AV rEy 7RE
Ogita & Tabata 36 3.36(0.74) Fith
3.24(0.92) BIES800m
3.12(0.58) HE51600m
3.17(0.99) #1552400m
B
Ogita & 37 2.40(0.48) FF
2.23(0.22) AR % 3
e
Ogita & Tabata 38  4.43(1.01) P —= v I
4.83(0.95) b=z
el
E23:: ) 40  3.23(0.51) 2.25(0.44) 2.44(0.49) B8
QOgita 41  2.99(0.52) 2.15(0.31) 2.52(1.08) SBEiH




8 HINET - AR — Y 5 0FR

mAEESE O

A K S A+K

M4 7—AAPu—2, Fv 7. AL LB TDHKE
HfEOEE (Ogita 5411996)
A:7—LAPu—2,  K:Fw7, S:ALA,
A+K:7—AAba—2Exy 7 OMiii%s

R D IR ER R 3 R O 2 f51c % 3
ZEDBHESINTE DD, SKEENE LIS
RiclplL TN s eHz o TWwD, Kk
BT EL sfRBEShcEE L L TR,
T—AAPO—Z Lo Z70OELSICHHHLT
WL T3S 2_HIZNFELTLEST
W 5 REEE O, kT O HEAE ST A3 O B E
koTESRZ D, BOMBEESEFRBICEL
TLES &, HoBEHEE2EVWTIS L D, ¥k
HAEHFFTERL B->TLEILDTHSS LH#
ZBhTw3,

Fh, Bk br—=rZTRLELIEN Y FS
FABEHwLNE, ChIBEFORMELD 5L
OREFLUHEYE, X D#H KT 2700, il
R AAT—2ELs R EFILATVE, ¥
ZT. NENEROEEE EHFTHROIEBEO
ARG 2L Thl, L LEds, #F
BTFHEhTOUELOERERTALOTHD,

g TRARSANC R ZRD S h ko127,

Ao IZ RAREREtIC b ER o 12, 20D
ki, SFAEAOTHEHLI T30, X%
{OxaNF - IcEBAT 0TI,
OB ENCOAERL TWE I L E2REBT 3
bOTH-oTz,

AEEEBRREA R ARG CREITE

[¥ 5 1k, T, BEF800m. 1600m. 2400m DK

B5E EW15 TRIMESH

0O MERE

#5$5800m
5- #§3%1600m
B ##2400m

mABRE O

{5 HHEH, ##800m, 1600m, 2400m% ¥ % 2 b —
b LRSI FIc B0 5 A4 AhOfEKEERGED
el (Ogita & Tabata®®2000 % b e {EE)

[UEDHRE S 4 DOBRBTIC B W THIE S ik

REERERZHE LI bDTH 2%, KikERFOD

AEEREI X, BESEOETICHREL TE

TH B9S2 LR L7, FEkiC, 20X

FEHG SN L & OHSFRETIEIE (FaE) b,

WELELIERCEVERHE L o7 (Fih:

1.25mes™*, 800m : 1.23m-s"', 1600m : 1.2Im-=

s7h, 2400m : 1.19m-s7 %), L LAad s, kKRR

Ffl iz, BERSEOZEIZ & b 2w EEED

EREb-TbENLDEEE2ZITEDOR

Mol O LR, FHUCTT I IEEY EEh T

T b MEEEH M v F — SR Ik oflE E 5

AONBZEVIZEEZERLTWS, £T2%6

., EHUEE IR, © U SRR oL F — S

MENOAZUHES LT WERILO» b L,

VEAE, b v — = SRR R I RIZ T

oL THHPIMR s i TE D, EBCH

KEFRESHARLILEL S HRLREA TS,

3. EEHFEASRE &« BEATEE -
EREFEMT I ¥ — LIS EHRE

BB E50m 4 51500m & TOHEETEbIL,
by 77 AY — b TR L TR0 5191550 %
B Do AR - SRR L ¥ —HHER
OEEPEAS, WREEME GEFNRRD ckFE L &L



X W KEGEEIPO T LK — S 9

THILREEATH S, Licdi-> T, BikiERE*
KE 27D HBR L AN X —EPRBINE S
HpZEid, SVBRBCPVv—=V 72757
DIERZBREEDELITHS S,

1) EESHREME E FREERUSBREET L
¥—-geind

A
S 5, /%/
i
& /
%20
# /%/’
$1° %{/
% 2 4 6 8 10
B 4
LT
=
40 N
gz >—
#
1
00 2 a 6 8 10

EIpresmE  (59)

6 UEHRREERR & ABBERIEIIR (A) . B &K UIBBEH(E
(B) OBAf% (FkHE 1999*%)

6. 158» 510 CEFEBICET 2
Kk (£5¥%) POREFRFNE (). BLUE
BERAE (b) 2 RLbDOTH B, AEFEME 2
WX —HHER Th 3 BEERBIUR I3, EHBFE O
BRI & bR VIZIRERIICHINT 3, I hiddk
FEESEIBRIREIVELOBEEE I
F—HBROBESE 5 L 2EH®KT 3, L1
o T, REEEFEZEEVWEBEE IV —
fiHiame ) (RARERFEIE) 2FL. L0%<L0
IAINF-RERTEI2A8BHL R0, B
BUYRDI ERDTH B,

—F. EEFEEI AN —HERE L TOBRE
#fEd. EEEEA 1 2% CARRCEMT 5, Z
OEEBIRE 1 FOMIZ, FRLFDEKEDRED
RABEMDS0-95%ErE s s, X5, B
FEIR2-300EME Th e T
BAEICET 5, CORBRIE. BELicsd35 >
SV 7PHEEEH LA CERTH S, 70, H
BhREGERE v A Lic e B &, EBEEI IV
¥ — R ESFHORR L L bICHRLICET
TAEAETRT,

2) BHHSHNEIICL &4 5 TREM S LURHS
RETF VX -—REBBOFEOEL

100 FKEERE  (m)
W0OTT T ] f
e Wl Lo [
4 bl | I { i I
= N ! 3 L ;
S o[y { i i T
b4 IXI 1 i 1
® I\ ] ) 1
l 40 i { I} 1
ifi 3 I ' 1
TN\ | e |
€ 00T T T T
RO T |

% 2 Pl 6 8 10 12 14 16
MENRER (5

7 RESREEILCN T 2 BB & BBREOH
B ORERAIZ(L (FKE 1999°)

B 7 &, BRLUEBRBEREERICNT 3G
FEh L BBRREOHES EERNCRLL LD
Thb, R Lz, BRBOSERER
BB hHYNTEI 4 L68bETRL
120 Z DEER. 20-30% D &#E) (50m¥k iz IZIZFEY)
TIX70-80% psfERE R MR Ic it s . 1 S EE)
(100miCHY) TIXEREENY & \RREOTEY
ENENS0%E LD D, &5 ICEHRMESRAL L
% 2-3 5 OEBTIIBEREEOHE234965-70%
LHEEL ., 4 SR LR 3580 Ti380-85% LA
VEBENCHEEI NS, GREITRT T2 5
BEED Z &% [\ERREET] LrRis, LB
XS0 TSNS E 5 8B T b 30%ERE
BEBFEMLAINF—IIINTWEIEE2EZR



10 AMBE - AR—VERR HI5E B15 FRIEIA

. —ICBbhTw3 &Y b ERHHERHEED)
FOFEREE T AV F —PHEROFIMERE VL
ELR YR

4. by

Q0L R b7z 2 KK DEIERNFIRESE O T,
BIZDOEE & o TEMEIZ. KPBREEZVLIIC
RRUTHET 2LV EATHoN, LipLi
D6, BEEOREL TELES, ERCKHL T
3L DEVESERAEL LY. ZALF—f
BowTHARFEEZ ANV R ROA LS
7. BEBFE AV R TXBIL Thy»
553> T&e TDEIWILT, /%7 54—
<Y ARBEE L TWL AR BRTFBVEDT O
BEhE I ELTWw3, KT, HRBRFERN
B, BREBRFREL otz ANV ¥ —HREEICHE
HEPYUTTHEBLTELY, 71— AR
AINF—HGEHZ T TR, s hio i
F—ORUEHME T TP A B EVLIFHRE
DBFIc L > THREES NS, SHBRYRICHET 2
WA F R =7 ANRBEA L T ANVF —{HGREN
BT B EEENBEONE 2ER L I EAT
BHBITbh3Z LT, &S IEKEVHIRIES
R38R RN,

SEH

1) Adrian, M.J., M. Singh, and P.V. Kar-
povich.: Energy cost of leg kick, arm stroke,
and whole crawl stroke. J. Appl. Physiol. 21:
1763-1766, 1966.

2) Andersen, P., and B. Saltin.
perfusion of skeletal muscle in man. J.
Physiol. (Lond.) 270: 233-249, 1985.

3) Astrand, P-0., and S. Englesson.: A swiim-
ing flume. J. Appl. Physiol. 33: 514, 1972.

4) Astrand, P-O., and B. Saltin: Maximal
oxygen uptake and heart rate in various

Maximal

types of muscular activity. J. Appl. Physiol.
16: 977-981, 1961.

5) Bangsbo, J., P.D. Gollnick, T.E. Graham, C.
Juel, B. Kiens, M. Mizuno, and B. Saltin.:
Anaerobic energy production and O, deficit
-debt relationship during exhaustive exercise
in humans. J. Physiol. (Lond.) 422: 539-559,
1990.

6) Bonen, O.A., B.A. Wilson, M. Yarkony, and
A.N. Belcastro.:
during free, tethered and flume swimming. J.
Appl. Physiol. 48: 232-235, 1980.

7) Chatard, J.C., J.M. Lavoie, and J.R.
Lacour.: Analysis of determinants of swim-

Maximal oxygen uptake

ming economy in front crawl. Eur. J. Appl
Physiol. 61: 88-92, 1980.

8) Costill, D.L., J. Kavaleski, D. Porter, J.
Kirwan, R. Fielding, and D. King.: Energy
expenditure during front crawl swimming;
predicting success in middle-distance events.
Int. J. Sports Med. 6: 266-270, 1985.

9) D’Acquisto, L.J., Z.V. Tran, C.G.R. Jack-
son, and J.P. Troup: Energy release during
altitude and acute simulated sea level expo-
sure in altitude acclimatized/trained swim-
mers. In: J.P. Troup, A.P. Hollander, D.
Strasse, S.W. Trappe, J.M. Cappaert, T.A.
Trappe (eds.) Biomechanics and Medicine in
Swimming VII. E &FN SPON, London, 140
-145, 1996

10) Di Prampero, P.E., D.R. Pendergast, D.W.
Wilson, and D.W. Rennie.:
swimming in man. J. Appl. Physiol. 37: 1-5,
1974.

11) Dixon, R.W.Jr., and J. Faulkner.: Cardiac
outputs during maximum effort running and
swimming. J. Appl. Physiol. 30: 653-656, 1971.

12) Fagraeus, L., D. Karlsson, and B. Saltin.:
Oxygen uptake during maximal work at

Energetics of

lowered and raised ambient air pressures.
Acta Physiol. Scand. 87: 411-421, 1973.
13) Gergley, T.]., W.D. McArdle, P. De Jesus,



K H o AKEERPO ¥ —fEE 11

M.M. Toner, S. Jacobowits, and R.J. Spina.:
Specificity of arm training on aerobic power
during swimming and running. Med. Sci.
Sports Exerc. 16: 349-354, 1984.

14) Hermansen, L., J.I. Medbg, A.-C. Mohn, L.
Tabata, and R. Bahr.: Oxygen deficit during
maximal exercise of short duration
(Abstract). Acta Physiol. Scand. 121, 39A,
1984.

15) FEHEEN, NERGF, HER | BRAGEE
DAFGERN I BT 3 WELHF ML L UK
AV F -GBS O EBREE, Jap. J. Sports Sci.
12: 124-129, 1993

16) Holmér, I.: Energy cost of arm stroke, leg
kick and the whole stroke in competitive
swimming style. Eur. J. Appl. Physiol. 33: 105
-118, 1974.

17) Holmér, 1., E.M. Stein, B. Saltin, B. Elblom,
and P.-O. Astrand.: Hemodynamic and res-
piratory responses in swimming and running.
J. Appl. Physiol. 37: 49-54, 1974.

18) Holmér, 1., A. Lundin, and B.O. Eriksson:
Maximal oxygen uptake during swimming
and running by elite swimmers. J. Appl
Physiol. 36: 711-714, 1974.

19) Holmér, I.: Oxygen uptake during swim-
ming in man. J. Appl. Physiol. 33: 502-509,
1972.

20) Holmér, L, and P.-O. Astrand.: Swimming
training and maximal oxygen uptake. J.
Appl.Physiol. 33: 510-513, 1972.

21) Horstman, D.H., M. Gleser, and J. Dele-
hunt.: Effect of altering O, delivery on VO,
of isolated, working muscle. Am. J. Physiol.
230: 327-334, 1976.

22) Karpovich, P.V. and N. Millman.: Energy
expenditure in swimming. Am. J. Physiol.
142: 140-144, 1944.

23) Karpovich, P.V.. Water resistance in
swimming. Res. Quart. 4: 21-28, 1933.

24) Kavouras, S.A., and J.P. Troup: The pro-
file of the olympic swimmer. XI Fina World
Sports Medicine Congress Program and
Abstracts: 30, 1985

25) Krogh, A., and J. Lindhard.: The changes
in respiration at the transition from work to
rest. J. Physiol. (Lond.) 53, 431-437, 1920.

26) Liljestrand, G., and N. Stenstrém.: Studien
uber die Physiologie des Schwimmens. Skan-
dinavisches Archiv fiir Physiologie 39: 1-63,
1919.

27) Magel, J.R., G.F. Foglia, W.D. McArdle, B.
Gutin, G.S. Pechar, and F.I. Katch.
Specificity of swim training on maximal
oxygen uptake. J. Appl. Physiol.38: 151-155,
1975.

28) Magel, J.R.: Comparison of the physiologi-
cal response to varying intensities of submax-
imal work in tethered swimming and tread-
mill running. J. Appl. Physiol. 11: 203-212,
1971.

29) Magel, J.R,, and J.A. Faulkner.. Maximal
oxygen uptakes of college swimmers. J.
Appl. Physiol. 22: 929-938, 1967.

30) McArdle, W.D., J.R. Magel, D.J. Delio, M.
Toner, and J.M. Chase.: Specificity of run
training on VO.max and heart rate changes
during running and swimming. Med. Sci.
Sports Exerc. 10: 16-20, 1978.

31) McArdle. W.D.,, RM. Glaser, and J].R.
Magel.: Metabolic and cardiorespiratory
response during free swimming and treadmill
walking. J. Appl. Physiol. 30: 733-738, 1971.

32) Medbg, J.1., and I. Tabata.: Anaerobic
energy release in working muscle during 30 s
to 3 min of exhaustive bicycling. J. Appl.
Physiol. 75: 1654-1660, 1993.

33) Medbg, J.1., and 1. Tabata.: Relative impor-
tance of aerobic and anaerobic energy release
during short-lasting exhausting bicycle exer-



12 FUNEET « RR— V0%

cise. J. Appl. Physiol. 67: 1881-1886, 1989.
34) Medbg, J.I, A.C. Mohn, I. Tabata, R. Bahr,
O.Vaage, and O.M. Sejersted.:
capacity determined by maximal accumulat-
ed O2 deficit. J. Appl. Physiol. 64: 50-60, 1988.
35) Monpetit, R.R., L.A. Leger, J.M. Lavoie,
and G. Cazorla.: \.702,,“.‘ during free swim-

Anaerobic

ming using the backward extrapolation of
the O, recovery curve. Eur. J. Appl. Physiol.
47: 385-391, 1981.

36) Ogita, F., I. Tabata.: Aerobic and anaer-
obic energy release during supramaximal
swimming at different levels of hypobaric
hypoxia. Med.Sci.Sports Exerc. 32: S336,
2000.

37) Ogita, F., T. Onodera, and 1. Tabata.:
Effect of hand paddles on anaerobic energy
release during supramaximal swimming.
Med. Sci. Sports Exerc. 31: 729-735, 1999.

38) Ogita, F., I. Tabata.: The effect of high
intensity intermittent training under a
hypobaric hypoxic condition on anaerobic
capacity and maximal oxygen uptake.
Biomechanics and Medicine in Swimming
VIII, eds. Keskinen, K.L., Komi, P.V., Hollan-
der, A.P., Gummerus Printing, Jyviskyli,
Finland, pp423-428, 1999.

39) ZKHA. @ AKEKPOEERFEME L AN F -8
B8, kuokduEBIRIFE 2 1 47-56, 1999,

40) IKHEK, /NEFFLHE, BHEZ,  BREAEE
RBWFBESN, ¥v7, 24 LAFORMHE.
kgokeEBEIE 10 13-18, 1998,

41) Ogita, F., M. Hara, and 1. Tabata.: Anaer-
obic capacity and maximal oxygen uptake
during arm stroke, leg kicking and whole
body swimming. Acta Physiol. Scand. 157:
435-441, 1996.

42) FKHA, HMR, : 5Kk U TREHB R RERC
B 3 EBBIEORAE & BH#EE OBRA(E,
HAEGEESKRI6EIRES 341, 1995,

#/I5% HB1S FRIE3A

43) Ogita, F., and 1. Tabata.: Effect of hand
paddle aids on oxygen uptake during arm
-stroke-only swimming. Eur. J. Appl
Physiol. 66: 489-493, 1993.

44) Ogita, F., and I. Tabata.: Oxygen uptake
during swimming in a hypobaric hypoxic
environment. Eur. J. Appl. Physiol. 65: 192
-196, 1992.

45) Ogita, F., and 1. Tabata.: Peak oxygen
uptake during arm stroke under a hypobaric
hypoxic condition. Ann. Physiol. Anthrop. 11:
289-294, 1992.

46) /NEFSFALEE. [ ARKPORBEMH LR b o—
78S Bl v —= v SEEIC T A8,
BERATRFRERGE FHERE LR
1998,

47) Pendergast, D.R., P.E. Di Prampero, A.B.
Craig, D.R. Wilson, and D.W. Rennie.: Quan-
titative analysis of the front crawl in men and
women. J.Appl.Physiol. 43: 475-479, 1977.

48) Rinehardt, K.F., R.R. Kraemer, S. Gormely
and S. Colan.: Comparison of maximal oxy-
gen uptake from the tethered, the 186-457
-meter unimpeded supramaximal free style
swims. Int. J. Sports Med. 12: 6-9, 1991.

49) Roca, J., M.C. Hogan, D. Story, D.E.
Bebout, P. Haab, R. Gonzalez, O. Ueno, and
P.D. Wagner.: Evidence for tissue diffusion
limitation of \'/'ozm,,x in normal humans. J.
Appl. Physiol. 67: 291-299, 1989.

50) Rowell, L.B., B. Saltin, B. Kiens, B. and N.
J. Christensen.: Is peak quadriceps blood
flow in humans even higher during exercise
with hypoxemia? Am. J. Physiol. 251: H1038
-H1044, 1986.

51) Saltin, B.: Hemodynamic adaptations to
exercise. Am. J. Cardiol. 55: 42D-47D, 1985.

52) Shephard, R.J., E.Bouhlel, H. Vandewalle,
and H. Honod.: Muscle mass as a factor
limiting physical work. J. Appl. Physiol. 64:



o H KO 2 3oL ¥ — e 13

1472-1479, 1988.

53) Squires, R.W., and E.R. Buskirk.: Aerobic
capacity during acute exposure to simulated
altitude, 914 to 2286 meters. Med. Sci. Sports
Exerc. 14: 36-40, 1982.

54) Toussaint, H.M., T. Janssen, and M. Kluft.:
Effect of propelling surface size on the
mechanics and energetics of front crawl
swimming. J. Biomech. 24: 205-211, 1991.

55) Toussaint, H.M., A. Beelen, A. Rodenburg,
A.]. Sargeant, G. De Groot, A.P. Hollander,
and G.J. Van IngenSchenau.: Propelling effi-
ciency of front-crawl swimming. J. Appl
Physiol. 65: 2506-2512, 1988.

56) Toussaint, H.M., G. De Groot, H.H.C.M.

Savelberg, K. Vervoorn, A.P. Hollander, and
G.J. Van IngenSchenau.: Active drag related
to velocity in male and female swimmers. J.
Biomech.21: 435-438, 1988.

57) Wagner, P.D., G.E. Gale, R.E. Moon, J.R.
Torre-Bueno, B.W. Stolp, and H.A. Saltz-
man.. Pulmonary gas exchange in humans
exercising at sea level and simulated altitude.
J. Appl. Physiol 61: 260-270, 1986.

58) Weyand, P.G., K.J. Cureton, D.S. Conley,
M.A. Slonniger, and Y.L. Liu.: Peak oxygen
deficit predicts sprint and middle-distance
track performance. Med. Sic. Sports Exerc.
26: 117-1180, 1994.

(FRR134E 3 A21H3%2AY)



¥ B3> 15
HEREAR—YZDOMEDT & ARk
K BEF (BEEABEKRFE)
The Position and Direction of the Lifelong Sport and Physical Activities

Yumiko Hagi?

Abstract

The Health and Physical Education Council announced a new sport policy on lifelong sports, a so-
called “Sports Promotion Fundamental Plan,” in August of 2000. This new plan mainly aims to
materialize the society of lifelong sport and physical activities in Japan in the 21st century. This plan
foresees that lifelong sport and physical activities will be the main stream sports in the 21st century.
The Council of Europe responsible for sport adopted the European Sport for All Charter in 1975.
Seventeen years later, this charter was revised to the European Sport Charter. The author of this
article attempted to determine the Sport for All movement in Japan by analyzing the following
perspectives:

1) To make a clear definition of lifelong sport and physical activities.

2) To ascertain the academic groundwork of Sport for All movement.

3) To review and forecast the direction of lifelong sport and physical activities research studies.

On the basis of review of the literatures, the author found the gradual but steady advancement
of the lifelong sport and physical activities studies in the last twenty-five years, which subsequently
led to bring out the new sport policy: “Sports Promotion Fundamental Plan.” However, a number
of problems and obstacles will be easily foreseen for the realization of this new plan. In order to solve
these possible problems and obstacles, it is essential to conduct more decent research studies in the
area of lifelong sport and physical activities. Thus, it is very important to establish the academic
credibility in the area of lifelong sport and physical activities. In conclusion, the author strongly
recommends that a variety of interdisciplinary, theoretical and empirical research studies are conduct-
ed in the field of lifelong sport and physical activities.
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in competition at all levels.

1. "Sport™ means all forms of physical activity which, through casual or
organised participation, aim at expressing or improving physical fitness
and mental well-being, forming social relationships or obtaining results
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Relationship Between Fundamental Motor Skill and Physique of Children

Yoshika Toko"
Osamu Aoyagi?, Hiroshi Kado?

Abstract

Fundamental motor skills in childhood improve with age. Additionally, physique, such as
standing height or body weight, also influences the improvement of motor skills. Because physique
also increases with age, the contribution of physique itself to improving fundamental motor skills is
not clear. The purpose of this study was to investigate the relationship between fundamental motor
skills with physique and age to compare the relationship of fundamental motor skills to physique and
age. Performance tests were measured in a total of one hundred seventy-three kindergarten children.
The nine performance tests included three categorized motions as follows;

1) Running pattern: 25 meter running, zigzag running and running over low hurdles.

2) Jumping pattern: forward jumping, jumping over high hurdles and side jumping.

3) Throwing pattern: throwing for accuracy, throwing into a basket for accuracy and throwing

over distance.

The performances were filmed by video cameras. Motions of various parts of the body were rated
subjectively. The subjective ratings were categorized as “good,” “unknown” and “bad.”

Multiple correlation coefficients between age, standing height and body weight and the subjective
ratings of performance were calculated by Quantitative Theory I. The degree of contribution for
estimation was investigated by partial correlation and ranges of categorical weights of each item.
The obtained results were as follows;

1) There were high correlations between physique and throwing pattern. Many significant
correlations were found in whole body rating items of all body parts including arms, legs or
head.

2) Comparing age and physique, many high correlations were found between age and rating
items.

3) There were high correlations between physique and subjective rating items concerning arms.

1) Master program in Fukuoka University
2) Faculty of Sports and Health Science, Fukuoka University 8-19-1 Nanakuma, Jyounan-ku,
Fukuoka 814-0180



26 JUNGEHE - AR—VERR BISE F1S5 FRIEIAR

I.#% E

IhE TCOHROEHEE 2R E LIIHED
%k, & - Bk - BREMERRE L. FEOEEFRE
T 2HROERE (BRE) »56. $HIROE
BiEEH 2 FE T 2 b D TH o709 21020, |
L. $iRHIicB 0 2EEREIZIZEA KRB D
DTHY, TRETH S, > T, SHROEBH
BERENZIEIERL D, ERZTEL AR
SNEHEVD XD LRHEPERCLZHELY
b, ERRTRASEW B TERS S, EL
W7 —ATRITON B0 LS XS RBIfERR
PEREL LLFHEET O ABNIVEETHS, Z
DE>RBEAIS, ThETHRERBMEC LS
RFED 1920 B DHEY 22 RHLHEHST
bR TETW3,Z OB EBREBERE <y —
ORENLZELL. HEZEENEHEhTW 3,

Fiz. SIRIC I W TS & i FE T 58 E)
HEHIR. BERAEL Lo ERORE & b B
LTWw39, L L. #igH EEEES EIR. o
HEOHKT2HDTHS I Lo, EBSEEEH
DEECHT 2EEOBRERITHETH 3,

BED &S 2BA0 5 F MR T, BifERRI

#1 WEMERUMESE

7SI & 5 RO EREEBEAE & K4 - &
B OEERN L. th s OBESORE 2L,

. ARF=E

1. HRRURRE*

BRATHNO S HHHEED 5 B&IR04. 6KA83%4
DF1738% TR RIC KL R EPERBIFE T 2 HIE L
TWBRAE3LHEZONILEHD N7 y—~7 >
ADHEET oIz, EMETIREROICETT S
25m. AAERESULETOY Y E. HEH
BOBEEERUBZ 26ETT2BEED IE
BT, BB EVEE 2 WE CHEBEL 2058
FHELEGHT AR, FROFETRPRVEE
PHRUBZ 2GRN, 2XK0T74 V2 LER
ERBEU D X 5 BB T 2 EGsbko 3 EE. &
BETCIRA/D 2EEHO R — VAV, ER40mD
K@y -> TRIFAHYT.HE1.3mDY » i
BIFANZHAN. EEEEEZ LS WK I2FES
RRIFAZL2ENELLERDO IEEHTH 5,
HREMEVEEZ SN AREIEIX 3E. 2D
DFE « BBIEIC >V Tz 2 BORBE 2 HAIEL 7=,
HHLHERFERERICRTEITH S,

BfE| B H # iE Vil &% R H®
25 m FE|30mELNEESE, 5mFEBRRERD S 4 AZHET 3, 0. 1BV BT TEHE,
R 2mHETRELL10FDT -2 %S /YIS ¥, 20msED .
| VIFTi| L e 5 A BT S 0. LEp AL R,
#530em, 8 1 mORIHE 5 &, 2.5mMEBCREL., 15meD S .
MR s s 1 A EHET 5, 0 1B A Car,
" &5, @S5, B 10mDEHF %105, 40emUIRIC L . =
BRI | B S 5 FTER M £ B 5., 0.1 A TR,
& 30emDEIH % 4 B, 0cmIfRic @ L. FETHRET 2 .
B | E RS Bk e 0. 1EPEAOT TR,
i g | SMOES—AT -7 E3BmbBY T 2AF| &, REMBLE AR | FE LEE L, 0BMOLEE
MR THET 5, 109MOBEEREHIT %, e H .
X . . 3ERETE, IS vl—3, K&
&(J é T 4.5m5’ﬁi«.3)6ﬁf§40cm0)39k.ﬁ]i7 ?TL*&‘f?&bj”éo b)ﬂ*)—z\ ﬂ‘]@%—l
B e 3 BT, BITA SRV —3 .
£ W A h|25mERHEHEE1.3mOY) ¥ FicHro T FERTTRIT 3, Bc bl B2 . BICAD— 1
& # | HE1.5mOMAOhs 5 FFFIT TR s ¢ 2 OEERHE T 3. 50ambif T,




P - HH0 - B | SR OIERELBBLNE & g L OBl 27

F2 BWFICBY 3 EBNFHET 1 7 46

Na B No B Na £ t*
E(1| KRR CHEH 1| BERR T4 FHbohm 1| EoFLELTHED
2 BOHAE-TwaEs 2 | M4 & O EHFEIAE Y 2 | Tl iz E TRz
J|BRT/HNTvRAEESTWVRED 3| okt EhTwEs 3| AE—=FOE(LHH D H
4| HBEhTuiud 4| MHBKBWico>PoNTWwEM 4| BEEBID/NS  ADEh
5| BB R AEDSDH 30 5 | FHFFOBE D fE HSH YT 5 { EMZHTHRSHH 5 0
6|BEICEBAV—FhiH o, 6| M- TCBlEETFohTVEY |6 | MEBELABEICESTWE,
i1 BEEADTHE, 1| HERIZE OB E 8D 5 1| edsgliEEVTW B,
2| EEXNHERAT 4 8D D, 2 | @R CRARCEATI> Twah 2 | FrHE>hTEHMBL TV E0
3|BickBYV—FsH 2, 3 (MR THBL T o, 3| HYLHEHHEH,
4| AHOAIESBHY E->Twdm 4| EMNFIERWT VLSS 4| BfEIC oD EH KL,
5| BIANDED 2B 50 5| B EEE 2 mihes b 5 b 5| BiEEEhARITETIESD 50
6| BET/NNT VY AEESTWE Y 6 | ZHTHERH-> T3, 6| BEBID/ NS Y AR,
#1]| FEEFE>THIT T2 1| BoO#THEL 2> TRIFTwae |1 | BiE2AaTw I,
2 | HOMITHBIEL 2> THRIF T30 (2| RS Y ABSBALIH D0 2 | LEDRTH~DEEH 5 5
3| K= BRUHTIIESD L0 3| AHBEOME LS 5 H» 3| R=NERTIA I T 0H
4| ROABERELY 4| ROBRY LT B 4| 7r0—20—ikH2Hh
5 UV—ARL ¥ bdL 5| BoiEY ETMENDH B 5 S| AT 4 TAC—FHBH,
6| R—NOFOFEBEH BN TH20 | 6 | BT 2HORONEIEND 2 0 6 | I SRS ~DOETBIINH 5 5

2. FIBNEHEARU T E

LERHIE DRI, $hIRIC BT % HEEHBIERED
BIfER R T T 2 0. BREOLEF 2
WOETFA AT ERHWTHRELL, BAEYT A
PEEL, BE™, B, &H SV ESECE
LB LZI0DEHET 4 7 LKL .S TETW
37 TETHRZW "EE5Eb LRV L
5 3EMEDTEL 7T —ic & o T, BIfEOEE
WA 21To 7z &2 IEMEEBOELTA T
LEFIRL TS, 747 LADRELZDWTE -
BEECIREER O S EOBIE %, b - B - e
#HD 3 O>OWELIZHFTITo7, o, BBWETR
BifE%. ¥ - FH - RO I DORFEICHT.
BOXEFNThORETCOSEOBE %, & - Bk
BYERIR. B - B - 2D To T2, kB, B
BfFcBWTIRELR 2 2EEOR— VI L 28IE
2iTo0ch, ZOBD7 A4 7 LAZXE—D b D EE
AL, THlicHlz»> Tid. BIEOBEBEMEDRDY .
FHEOFREDIRY . EBMOIRY 27z,
1EHOHEE. 2@EHORBE 2 EFNTIFMEL.
MAT1IEEORE*BEFEL 2. &6, &
RBFHEEIC & 2 1 MEHOREOFME 21TV, Z
noE—EL THELE 2T 57z, ATckL

Tk, Flif - RS2 /RN L L BRI I E%E
fTu, HAERMERS. A7 TV —v 24 bDLV Y,
{EHHBfR B 2 B L 7,

M., BWREUEER

1. BBHEEHRHE & SR UR R OaFEn B
FHEEE & AR R ORI & OBSE % a1t 1
FicxsomL, EHan-BEHEBEGEHEEREI K
RUTz, FEDBEETRY 7Y 7E, Y THW
&, TRTHSEMBGREK0. 57T LDV -1EE
ERLIOICHRL, HRCIESHTAB (EHH
#%$=0.5775. LITHBE). M4 THR (0.5745).
IR (0.6078), €1V (0.6135) T, AE TILER
(R (0.6280). €M (0.5752) DA TH -T2, FlhL
BLEMARGRE Z R L 7225mE (0.5329) & [EE
7 (0.7583) OFEEE2#ERHI. SR -AHED
BE i3V 37 $0.51~0.56 & R OAHBE % R
L. $7P7FICBLBTIRER L OBEICE LT
$0.569 & HEREDHEBETH 51z, 2D 2EH DI
AR ERCEL Z L THD  FRO0HERT
SRHRENEBORBTH 2, #oT. ZD2
HHRRENLRERX L. RACHFSTELZS



28 MG « AR—VEHR FI5H F1T FKIEIA

#3  HPEEDEGE & SR - 4HE - Fills & OHEAEBIRK

e BIEMEE & % F i
£ 25 m g 0.5435  0.5136  0.6329
ST 0.5262  0.5185  0.5692
B o# 0.5651  0.5608  0.7583
Bt EGEATRE 0.5775  0.5558  0.6465
T G T 0.4949  0.4810  0.6043
A 57 BBk 0.5284  0.4725  0.6523

® B % T K 0.5745 0.4943  0.6190
A 0.5520  0.4973  0.6546
# A R kK 0.5385 0.5262  0.5413
A 0.5038  0.5530  0.5726
# 8 X 0.6078 0.6280  0.5821
A 0.6135  0.5752  0.6160
) TARONF I MEBIERO0.57 k2R T

BREVELEZONE, —F, VISV EREE
BESUCRBNRPHAETLI2EEEL L THT BN,
Ao 2 BE L BRRRY, ErFAERELE L
BHITIEETHY . BEELHOIOEFHRT
1. 25miE - BEEE L ER . BREPHELIDD
E & OBEHE WERNIC B o 7248, 25miE PR
FEHRZOMIITEL . MBI RE. 0%
DAL D b ZDOMMOBEROEENKEVWD T
b LiEflzhs,

Z L THEIMETI. iR BuBEERLI S
DL G R L EGRTAB (0.5775) DA TH-o7:0
RHL. EiR e OB T~ CoOME TEHEBER
#0.57TUA L OB MEZR LU Iz, BRI WA V458
W33 ko, BEME L EMERM. REREN
CHBINZ2LOTHY ., FPFERTH IEHTX
TIEBWTEREOFHWHEBEZRL., micH->
TRET I HEREZRLU I, MZ TESRIABLICH
WTi, FREOBEELEL D, HiRLD
B bRl S B, FIILIEBREEIC 38 2 B
DRENZO>VTRBL., HEORESZ Y, BF
L OEME I DL TN TV, §E-> THEIEIX
EBERESR, Fb L ORVBIEIINZ ., RS
DERPERE L OB#EEOREE O F L o h 3,

25 REMETIR. BR LA THR (0.5745).
EER) (0.6078). RN (0.6135)., 1RE &

() (0.6280), &N (0.5752). £l & Y THR)
(0.6190). #9 ¥4 TN (0.6546). By A f ¢
(0.5726). EHR) (0.5821). &N (0.6160) 2%
EABIRER0. 75X DB W EE R LI, 72, &
BEpfEIC ), FOEHEIIRS . L OFE WA
HERTHBELSOERICH - 2, BB KE)
TERRHFERNLE - BKBIEL R0 | BERE
BWTHsI 2R, BROBEBREMELERELD
B O T L Tw3 & 5z, BEMEITINE
S BERCHEEOMINC X 2 BEZITTw5,
KRR THRMIELERBII LS A. FROUGE
EDRIELEWLEWVL I EROWFR L —BT R
Lixote,

2. EBAD7ATLERE BB OME
ZZTCIREVWEHRBREERLIZ16EB D7 A
TALERMEOBEEERRN U (), 7. &
BfEciz, 25mED [BRO OXE & (RHEMRFK
#=0.228, AREEE) ). [EENHR2HOB) &
(0.260) . [AifEXEZ: (0.328) ). EEEED [HF
DiifE (0.229)] MBERY ok & (0.270)] [
DfAE (0.196) ) [RiEEES (0.412)] (-3¢
iEST (0.243)) DS E 5 %A THER LS
Bhotz, BEOHATHICKE LR ZAEON
mholds, 25omERVCESED [FiAEHE]) T
I3 RHEBE R 520,30 Lk & il e B W EE R L 72,
AR 3 [ EEOBIEIREMICELS B> T
3R, BE S LEOFIEOSLER DOV
THEFL T3, 2% 0. LEOFEIZ. EBE
KBOTNT Y ARROBEERILTEY, &
ERICHEET D, AMERTH2mE, BEEL D
WiOMALITHA, FeRicBlT 2747 A B
Z TRfEEE] THVWREREGREETL. R0
WL —HT3ERER oI, Ho T, FEHED
BOBHEIZES »Th 3,
RIZHBIEIC BV THE L BVLEHEBFRRER
L7 H ¢k BRI ARk D U — 1 (0.299) ]
MBEED DA =X (0.206) ) TEEDMHE (0.208) )
[BOIED (0.215)] D474 7 LH35 BKHETH
BRBED S S hiz, FMICBVL TR TRTOM



R - 1 - B | RO LEREHBAE & Ak L DBl

#4 BOEEBERETLEERCEWT S BARETERELMESL SN T A T A

29

7 4 2 A
fhte | #IH | HE | RE P H P s
25m3E | FEfh BiRE D DK & &(0.228) EAEXNFRH & (0.260) BIfRZ %5 (0.328)
iE o WFDALIE (0.229) D 41(0.196) B85 (0.412)
Wt | il B D Ok & %(0.270) % o7 & 2EFT(0.243)
S5 B Y — ¥ (0.209) B DI (0. 208) HOFD (0.215)
e Bt D DA X & (0.206)
AiiEt - HH~OEDHL(0.210) | BEROW E (0.207)
DI (0.323)
Bt | @ Bk | E #®HTol ok 0.206)
BB = (0.222) Ui T DBLEE (0.195)
BB | 22th T 2 (0.318) Y X 2 (0.222)
BesthrsH) (0.262)
B | K | Ho{hiE(0.204)
tosc wdt | Fl & F o 0.232) D % (0.219)
Fih | FH @0 (0.217)
R HEDORTARmA~DFL (0.195)
i Hofg DM & (0.226)
& FH A 4 ¥ 7 AE— F(0.225)
x) ity DI % (0.206)
®o#® - FH A 47 AE—F(0.240)
- HO DR (0.264) O (0.196)
7+ 2 — A N—(0.368)
R | Hepif Mo m) & (0.202)
s MDA (0.206) BEDERZ (0.328)
BIDM = (0.239)
KT | il 3 tLthoJgih (0.213)
IR (0.195)
K | oM (0.199)
A | MOALE(0.243)
MAn | e FH | O D (0.267)
& )
) HFDALirt (0.201)
g5
FH Bz (0.209) Bt (0.243)
R H.OOA (0.211)
N FH BlD P95 (0.198) AT 4 YT AE—F(0.213)
SN Bk UVRD (0.203)
HOFE % (0.200)
- | e i (0.202)
F8 | FEHOMM0.253)
F¥ S HLOAI (0.235)

H) MFREHERRERT



30 AMEE - AR—VEFRR BisE H1ST FRIEIA

BETEWEMRRBREERL. 20555 %kHET
BEZBEEERLLT A 7 2. E5HT B OF]
HADOHDIED H L (0.214) | TREDMHE (0.323) ]
(BkED®E (0.207)). EEERBUVD [BATO
Fir D8 (0.206) ) E B O BIDBA = (0.222) ]
[ZechCoIDRi 2 (0.318) ) MEHifRT (0.262) )
[EGETOBEE(0.195) 1Y X4 (0.222) JTH - Tz,
HEA AR FRTREEEERAONT
4 7 ADREBFIEIC K E BBV IzA S h o
7o b3, EfpE OBSETIZHICET 574 7 A58
WIRHEBGREER L 2, [, FEH?, Bl 5
IBEEIEIC B 1T B0 - M - RROBRE. FEBico
WTHBRTWE, FRECBVLTH I EER
DERERL. ERATABOIEOME], B
Bl 22T fil 2 i RERRESH AT H > 2,
BRICEBIECIBLT,. KELE—-—LVOBE
5 %K TEHBRBEENA SN T4 7 ik, B
UTLHRIBVWIKREKRETO [HoWE
(0.204) |, BB THBERETO FIZFOD
£ (0.232)) M&omE (0.219)). FERET
O [EEBSE (0.217)] KERBETO [ LEDOK
FEOFN(0.195) ], B L HERCBWTERR
ETOEDMAE(0.226) |, FERETOIRA Y 4
Y7 AE—F(0.225) ). BRECBWTEFRET
O [komAE (0.206)] FBER/ETO [R 4~
ZAE—F (0.240) ). BEKRFETO [ELOME
(0.264) ) T EtEORHIE0.196)] [7 + o — AN —
(0.368) ) ‘EMpic BV THBRETO [HOE =
0.202) JTHo7ze TDIHbHERUME L DB
HTHo7DIR8T7AF LT HYTITBIT BN
DeEl k. BERCBT S [ELOME] 2B
TRELECHETE7ATFLTHo T, ZDHT
YEED [ 7 4 0 — AN — | IZ{RHERREH30. 368
EfCHAREL . EEOBVEEERLE, [
BRZ, NEOR— LV TREYTEERCBOTH
fERE OO (0.206) IMEOR = (0.239) ]
rB&omsE (0.328)). FERETO [ L&EDH
g (0.213)) MEEBEH (0.195)]. KKRKRETO
(HoME (0.199)]). BAK & EBICB Y THER
BETO NofME (0.243)). FERETO [

DI}ED (0.267) J. FEREBRICBWTHEHEREHT
O [R=—nDEY (0.202)] (¥ F 0 i &
(0.201) 1, xERETD [BDOMEE (0.209) )
5t/ (0.243) ). REKBRETO [ELDHLE
(0.211)), BBV TEERETO [EORE
(0.198) ] TAw 4 »Z7AE—F(0.213) ). KKB
HTO MFEovhy (0.203)]). ERcBHLTHE
HRETO BO®EE (0.200)] HFEoAE
(0.202) ). FERETO [FEHOMHEA (0.253)]
BERBETO [ELO6E (0.235)] Thoi.
PEVR—=LTIRAKEOFR—NVicE~, FERH
HEBONLTA T ABSHAICH o 1288, %
DB ELEH L OPETH -7z, HigL DM
HTR, RELD LR LOMEDIE S BETS
ol bDD. HFERDOEAIC X > THDED XA
ShT. BHBERESEWEETRLEZA T4
Hohkdhol, LbrL, KELK—ALTRAES
NRDSIERTO [R—1VDiEY | ZCER
ZEENED Shiz, BIPHBEBIEL K—1 D
KEZRZDOLTHEBLTWS XS, BFETH
R—IVOE Y LEBRNLZRE L KHOBEENTD
ShBEREL ST,

3. EESEEIHEEIC 51 3RRE SROMSDIE
% L OO EFEHBIREENOBSEDORE %
HET 370, #aicdigo., S EfHoR
ABAMRE F 1 1B E L o R EEE R
U74A7s%27ay b ULLBEHARZER L (K
1~4), ZNSDETIR 7Ty b N7 SN
BE0 LOWAHOE T 2BEIIRML D bERE
OHBEBATHSLZ LERL, HAKRLD TOH
SREHOHEBEOAEBATHB LEENS,

X 1 ik &EE O HEAERFRE E F R L Fi THK
L7:bDTHY. K2 BEAROFREBEGEE L £l
THELILDTH 3, FREERLEOHETIE.
FipLMOBEERFOMENS . FRIEVHE
HERLULCHEBRERROATH 7z, ZOHFT
b B I EAREMRE0. 7T L & i D A
TEHLOBOEEERLZ (K1), 4ELER
LOLETYH, FERLBOEEEROEBE®S .



#REP - M0 - P SR OEEEEBIHIRE & 4t L DB 31

a1 25miE ‘
08 . - - : A2DUYTRE l

AJREE
o1 BREAR
02 B
O3 SRR
o1 BIB(X) !
02 MBI
03 HA(KX)
; : o4 AN
04 05 06 07 08 ©5 RiA(X)
EES . 06 |/(M)

B1 FMBic s 5 EHERRROEMS & S5 L DR

a1 28miE
A2VTYTE
A3 REE
o1 REMAR
o2 RS
03 BRRR
o1 ¥ (X)
o2 M)
03I MA(X)
o4 BA )
05 B/F(X)

o8 :BIgUM

2 BMEICH T 2 EHEBRROEM & 45H & O

a1 ROBY

A2ROY0X

A3 RBYDKREE
0.4000 - - - a4 BORAD

A6 ZEHRIREY
27 ROTENM
: : : 28 UXARVREY
S W AIHOAR
03000 : : d w1 HAERYLS
: 02 FHOPE
] 03 RA~DEYHL
: 04 AXGRFIAF
: : : os ZERRTDODe
o'zm .....A..........g .............. AR ﬁs“.? ............... n'aum
. : : 07 RYELHOXES
25 @4 M 23 BOBERY
) : : 09 BORE
I TH L : 010 REDNM
0.1000 --cvee--g- 5P 1< T STTITIIIPRPT SUPITIRPIIOY . ot AtRCOUR
4 W3 A Poal : 012 +52818
‘o Y : o1 R
6% i0®* : : 02 HERLITLS
o, : : : 03 ZPRE
00000 : H o
0.0000 0.1000 0.2000 0.3000 04000 | e Moot

ﬁﬁ% o7 EMERLTLD
o8 ST TR
00 UXLEL 2T

K ip

010 RIMRNABYERFIIF D/ (22
" ON RBYERRIIF DSV

3 25mER B 5 RERRKOE R & ER & O

BE L HOBEE R R UCEERERINOATH - W AR L2,
2o ZOHTHEEEDHEER, BEEiHEE FIOHE 2 ZRBEO 7 4 7 A3 fTo 72, ©
BIRED. T E L R D BWETDH D Fl L D 3325mETOWMIET 1 7 - OIRIEERE s 5 &



32 HMHET « AR—VEHR BI5E F1E5 FRIEIA

LEHBTHEL-LOTHD ., K4 IERRNICS
G EEET 4 7 L OREBEFREROBE L F L O
HEgERLIEODTH S, ERLEHEDHEKT,
25miE XM & OBS#EDSIRWERICH D (K 3).
B TN S BT & OBIESHOLEmICH Y |
EMESREREN LD THB I EERLI,
I IETRELEKCHET T4 T ATHEL
BOBEEERT LOBHL Ao, EFHAEZE
B35 05 EBBRENCHEBRBEINZOTIRE
. BRNRBT - RRE OB LI IH
BaxhaboTHhHseEI6NS, LrL, AL
RERENLBETH S L S IBEETIR. &
REFHRETHEORECRERY BAShihoT,
INREHE TOBREECET 2 8IES, 1EOD
BRBEEIIEW X % b D Tidde <, ST U /- BEhEE)
EB2HDTHol7-dF L Bbh3, £7-, #
BFCHLEREEROMEOBRECENASNL
WiER ek o2,

—h. BRELOLETHEMER. BRLOL
L EREOEM E R LI, BYEMEIREE I~
FEHLBOMEEERTT7A 7 A8E L, 25miE,
EEELRICERAITH >, RIELER LD
WA, GELERBEOMSOBREICENSLS
Nz EmERLLS, BRETIIEEL
BOBEEETRT 74 7FL058%L 50, BE
DEECbT»REERLE (H4),

R, FHETHEL-L12EHDS b5 E -
thE - EfOVT RO L 5 %KETEELBEEE
MLIZNODT AT L%, FEEHEL LIFML
ik e DS OBE 2 HE L, RSB LD
HEVBEHEERLIT7 A 7 A RBERDIST A 7
LATHYD., BEOBMC L > THIEY AN
Hipoltz ($£5), EMEEMBCLI-GRB LUK
HrOE., (RHEBEFRK0.24UAT LEL . FihL
DHOEEERT 74 FAlkAaohEhot, —
B, BESEVEEERLLETA T AI13325HD.,
ZD3 b FROAVHOEEERLIETA 7T A1
12, FEHSFHVEBERLIET A T AX20TH->
12(%6), GENEVEERRLLTATLRE
BEVEL BHROPLTHDOEY bH R LR
pole gl VY bEEBROI 70 —A 00—
230.24 TR H B, 0.2 TF E{EL . ThoD
TATLABMEEOALEBEEL Tl EiEnE
BOWEBRIEH o, LrL, FENEVEMER
Lic7 47 AT, BHEOHTRY Ba o h,
FOHE LV BVEMC Do T H, ESEEB O (B
LBV —F] LEEERBke [HEiFHE] Ty
YIBENFR, 0.60L0.53LEHWEERL., &
RBEDBHMOBEELRZRLE, ULELOERE»S, &
BRUGEDA LHEBEL TWE T4 7 L1k %
(. BEAEDMERICHES REAEBIEL TW3 2
ERE N HS, BREMER CRENE T dig L8

ﬁﬂiﬁvm_

A2 REFOUR
a3 Aome

as2EONE

;
1
0.4000 81 BOQR X
: " : H u2 OB I
oImome )
: 04 IR .
SO RO SO 7SRO o1 Ol
0.3000 ' e280R8
: as HOBH
o o# : : | esH—noBIeLy
: 1 H H 47 RFN3EDH
ngmo ................ q..l.... .......... rSAMRRIILEEEEE reseneseennenes a8 UY=Lk
300, H B i ’\ 49 RUOEM
o=a%gt0: , : : as ROBH
21 18987 1 g 4t i . DsBORE
0.1000 }----~ A W‘BA' ................. eesseerenneeiaies a7 ogyLs
3 1 g 2 LN H o3 ANEE
a 3 o4 RBH
L b7 S 3 05 AL I AL~
0.0000 .3 2] 1] mw»::w
o7 LR
0.0000 0.1000 0.2000 0.3000 0.4000 s BKA
b 10 HEFORR
-1 Ho#R
88 FEROOUR
os Bour
09 LiknH
010 BHEOVRY
v 74Q—AN—

4 EE (K) B3 REFRHOKE & £ & DR



HE - T - EF SR ORESTTRAE & s & DBl 33

#£5 BALHOMEERLLTAT A

miF| M B B & t FH | Loy
25 m E|BIREDOKES 0.228 | 0.195
EAxRa o = 0.260 | 0.074

HIEED 0.328 | 0.118

CI¥IE | BOBARY 0.202 | 0.167
WD oA 0.289 | 0.106
FORTA~OBEHH L 0.242 | 0.188

E ED EFOAES 0.242 | 0.196
B & & HORH~OBEA L 0.195 | 0.113
BEDOAE S 0.228 | 0.134

BWo 7oz 0.270 | 0.181

HIEFEL TS Hh 0.420 | 0.190

% T RERT 0.242 | 0.214

B F B[ AiH~OREDHL 0.213 | 0.048
BoHRE 0.323 | 0.155

B RE S 0.207 | 0.039

B | & % | e coltomih 0.205 | 0.135
B [ o 0.221 | 0.136

Zech COMIOH 0.317 | 0.179

gL 7 B 0.195 | 0.143

VXA 0.221 | 0.133

B Y C|MExFoLm 0.232 | 0.075

R EBH 0.217 | 0.066

® TEOEHE~DOFL 0.195 | 0.059
(X) EE 0.218 | 0.174
B A h|BoOED 0.233 | 0.107

& % o & 0.202 | 0.193

By T | HofE 0.199 | 0.069
Bl x 0.239 | 0.177

[ty afis 0.205 | 0.105

ko mdh 0.195 | 0.066

i BEOER 0.327 | 0.235
kDA = 0.212 | 0.149

N g A n|Bwoky 0.266 | 0.196
P # | WFEoMLE 0.202 | 0.137
HE DS 0.200 | 0.118

FHEOEH 0.253 | 0.163

BHEE DO 0.235 | 0.068

) BFRAEBFERERL, v YRARRUAE L OREMERROE LT,

WEEERT 7 A T ADBHE I EBIhoT, L
»L. BEOMACRESNA SN o7,

V. & 8B

FWFE T iR O EEEBIERE % BFRRR OB
APOFHIiT 570, 256mE. YISV E, B
FEOERE 3 BE L HEEATIRE. Ak, &
PRk OBEE 3B, K/ 2 EEOR— V2
W T, AR, EROREE 6 EE. a5
REHZHAEL. ZOEREKEAHPSET LS
A7 TRELLZLDERABEL T, ThZTho
BRI ODOTER L - BHREMLOFHET 1 7 4

WX BBEOEBNFM 21T/ 5. Zh
SOBERUT 4 7 b L& « R L OBTEZ R
Hl. RO &> 2ERE2BL,

1) BOEMABREE R L EE BRI S L.
BEOIAL TR « Bl - 2D > 5, FeEic
BT 2374 7 A TERZBE#ESS A Sz,
2) BERUBRAEEELBE#EERLIEZT A T A
DI>L . FREBZOBOBEEERLA-DEZ, E-
BRENED [HEIRD DK & & | REREED [K—
WVORED | 5 CEIEORBE L 2 5 B ERZIALO
BERTHOEFLELLEBDTH -T2,

3) HELRLHOEEERLDR, RE#ED
[VYV—2DF A 27 REMED BEER R



34 TUNMEE « AR—VEHR F1sE H1E FRIZEIA
#£6 BRLBOEEERLLET AT A

mhE| # H B i1 £ & R |vyy
& |vrysk|miRYoks s 0.252 | 0.130

A A Bk BOHED 0.215 | 0.072

=1 Bickzy—F 0.208 { 0.022
& ® PR D DA% X 0.206 | 0.139
w5 B Bickay—F 0.700 | 0.595

ol B B FEHumFR] 0.794 | 0.533
- BHEAORAHL 0.204 | 0.022
g8 Y Mo 0.203 | 0.028

v | (R) | % # B % 0.225 | 0.189
L & RONE 0.209 | 0.013
o E—LOED 0.202 0.048
#BHA 0.242 | 0.059

MiE| M H B 2 3 Tl | vy
25 m & BEZALIA L 0.198 | 0.021

B oE BEZC Y F 0.195 | 0.098

i A Bk | BB 0.194 | 0.009

[ % Boms 0.240 | 0.081
S VY—ZADFAL IV 0.194 [ 0.162

B A h|HofmE 0.232 | 0.033
BEomih 0.231 | 0.108

#*® Bt 0.209 | 0.133
m| ¥ Bt 0.247 | 0.050
K | & # YEE 0.206 | 0.076

o AT 4T AE—F 0.240 | 0.154
ST DA 0.264 | 0.086

=1 T4 O—RAN— 0.368 | 0.244
. RO 0.196 | 0.100
W Y T VY—RDFA{ IV 0.239 | 0.050

& #® A4 TAE—F 0.212 | 0.132

B HOVRY 0.203 | 0.120
Nl A n B Eih 0.259 | 0.128
HofE 0.269 | 0.027

Yok 0.255 | 0.102

) BFEERERERL. VS IER L OREBEREOZ R,

N4 R, BKBMED [IORAD ] 2 & & D #E
LicB&icfd2bDThor,

4) SHIROEBEEBHEREIZHIE L D bEH L O
EHE AN H o 08, BGEEBkO i X
3 —F | EGEMEo SRl ClEmR
D LEREBVEEERRL, $ERDO 05
TOMEIZBOT—D2DFHNH Y TR ZEHEHR
Bahi,

V. 518 - &ExX#®

1) FLER : BB 0 2o®RE. hFoR
¥ 41:693-697. 1991,
2) ®RR#gX, BHE/N, BETRE BRRAH,

IRREE | BEEEEEER, KBEHE, ER.
Pp. 153-203, 226-249, 1976.

NERTFZ  HROBIRERE. AFORIE 33!
103—109, 1983,

4) BBNIATF : FoFRE» & B REE, &
BEEEF 25(5) : 25-28, 1977,

5) BIMRE : REXLEEORLRZRK—NVORIT,
J. J. sports Sci. 1-2: 104-109. 1982.

6) BEHETF - HTX24 : hROBEAH =X
LEZDHEZE, KEFHR 24(3) : 185-201.
1979,

7) REFLZ - FIEF EBEORE L RRE
goE#{lk (20 1), FHEE 29 1 593-599.
1951a



B]E - W - B L R OBEREIEIEAE & A & OB 35

8) WFILZ « HIHETF : EBREDFEE L FIRE
EOE¥E L (20 2). FHEFIFE29 [ 573-646.
1951b,

9) MEES < AEREX | HROMENEEIREC
B4 2%, ERBAFARERTERLCE 5
23-35, 1965,

10) #AF=HE, MEES, FEKEB : HhROME
HRECHET IR KEEWR. 109 :
523-532, 1955,

11) MEET - HEHEBH P, BEBBE. EH
1975. pp. 145-167,

12) MEHRIT HORE. FAHP. EH.
1981, pp. 45-67.

13) EO8AE - $hIRDEIE - EBIEESIC DWW TD
B8 SREFARFEHRE. 21-23 - 396-404,
1987,

14) EASE RO BEEBMBEL BT S

Motor Pattern O, HIELTFEHEERELE.

10 : 14-25, 1975,

15) BRI - BEEMOBHER. EHHET
24(3) : 46-50. 1976.

16) SAHL ELBFORE. EORFE
28(5) : 306-313, 1978,

17) BABE I FELDBEDRENS BT [H
ADES |, FERKHE. 28(6) 1 14-18. 1980

a,

18) EAHLE : R OBEOFE, FHFORIE.
30 : 464-471. 1980b,

19) EHHE - FHEEIL - PAHIE - 8T -
HROBEEIRBOIEF BT 2%, &R
% 18:118-125, 1990,

20) EHHE®E, NF=f, FRMA, SR, 15
K& - SIROBEERIE I 81T 2 BICEED T IC
B3 2 FTEREY. EE R, 121 97-106,
1984,

21) &=, ETHRIE: Fitcasn 54—
W= FEFDFHE. J.J. Spors. Sci. 1: 152
-156. 1982.

22) FHWH» Y : BkREfEORE, KBFORPE.
28(5) : 306-313, 1978,

23) HHEEX - BHHLE - BRFT - =8B -
BWINIE— : 2 ~11KBOEEHIC BT 2HOH
. BEFORIE  31:357-361. 1981,

24) FT—3 - JIME R - BT $IRO%:
DOBEBET A MBI 2R, BBEETHR
13(1) : 49-57, 1968,

25) BPUFE » RENIERKER « A « REFR
1 - BOVUER - BEHELHE - EHRE [ &ReEScE
T3P, FEFEMEL2(5) © 306, 1968,

26) BEHKER : SIROBREBEDORE~RIT 5~
HEORIE 40 © 859-864. 1990,

(4252123 8 HZZEI%FJ‘)
FRI134E 3 H21%HE



g E 37

T T AR—YEHEEDRBEMEICHT 5 BL,
WYMAETALTRIA NV EDRE

& H A UuUNRFRERZFERYS )

Outdoor Sports Participant’s Concern about and Approach
to Environmental Problems and their Relation to Lifestyles

Norihito Yamamoto

Abstract

The first purpose of this study was to clarify the actual state of outdoor sports participant’s and
“walking clubs” member’s concern about and approach to environmental problems. The second
purpose of this study was to classify outdoor sports participant and “walking clubs” member
according to their life styles, and to examine relation between the pattern of life styles and the
outdoor sport activities. For these purposes, a social survey was undertaken. The subjects of this
survey were the member of “walking clubs” and the participant of outdoor sports who were acting
under the marine, mountain, river, and sky.

The results of this survey were as follows:

1) Comparing to the other sports participant, the participant of marine sport activities increased
their concern about environmental problems while they were participating to outdoor sports
activities, and actually acted against these problems.

2) The subjects of this survey could be classified into three groups according to the similarity of
their life styles. These groups were understood as “stoical lifestyle”, “hedonistic lifestyle”, and
“innovative lifestyle”.

3) The existing difference regarding concern about and approach to environmental problems
between participant of marine sports and the other sports seemed to be the reflection of their life
styles.

4) Based upon these results, the limitation and the possibility of the outdoor sports to the contempo-

rary society were discussed.

Institute of Health Science, Kyushu University, 1, Kasugakoen 6 chome, Kasuga-shi, Fukuoka 816-
8580, JAPAN
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The Continuation of Yabusame as a Shinto Ritual
and the Influence of Tourism

—Comparison of Kurokami Shrine and Takeo Shrine—

Eiko Kaneda

Abstract

The survival of traditional sports in Saga Prefecture can be divided into three major categories:
(1) those that are merged into modern local events, (2) those that keep their traditional rules of
engagement by conservation committees, and (3) those that originally preserve their conventional
styles by themselves. The last category (3) requires adequate operating funds, successive leaders and
technical advisors as well as inspired players and spectators. Moreover, equipment and suitable
places for holding the events are indispensable. If these essential conditions are not satisfied,
traditional sporting events will be difficult to perform and will inevitably fade away. The only other
alternative for them is to be combined into other present day local sporting events. Or, organising
special conservation committees and fund raising programs to preserve these very unique ancient
activities.

This paper takes into consideration the preservation of Yabusame (horseback archery), a
traditional sport as a Shinto ritual. Comparison of these activities at Kurokami Shrine and its
neighbouring Takeo Shrine will be undertaken with the purpose of introducing a new point of view
regarding the influence of tourism upon Shinto rituals. Both shrines are located in Saga Prefecture.

This inquiry revealed the following facts: The invitation for children to act as sacred representa-
tives at the Kurokami Shrine’s festival procession resulted in raising a very lasge audience. This was
accomplished by enlisting the co-operation of neighbouring preschools. Takeo Shrine organised a
Yabusame conservation committee for the purpose of continuing the event. They registered their
Yabusame event as one of the intangible cultural assets in their city in order to secure adequate
funding.

However, both shrines had the same problems of shortage of archers and horses for playing
Yabusame. They asked for help from Butokukai, an association of Yabusame, whose members are

Institute of Tropical Medicine, Nagasaki University 1-12-4 Sakamoto, Nagasaki 852-8523
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all specialists in horseback archery. Its headquarters is located in Kaho-gun, in Fukuoka Prefecture.
Traditionally, people under the protection of a local deity hold their Shinto rituals without outside
help. It is noteworthy that borrowing outside Yabusame specialists is a new of conducting their own
event. Takeo Shrine in the year 2000 held their annual Shinto ritual in spite of rainy weather.
However, people travelled by bus to the Shrine instead of marching in the procession. This, by the
way, should have been a part of the Shinto ceremony. The entire parade along with participation of
the parade’s portable shrine was discontinued because of the bad weather. Yabusame alone was
dedicated to God and was the event of this day. The actors playing the Shogun’s attendants wore
traditional costumes, while holding umbrellas to protect their expensive clothing. These events show
how Shinto rituals are losing their essential meaning, and are falling under the strong influence of

amusement and tourism.
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Effects of a Physical Exercise Program for Prevention of Falls

Keiko Matsunaga

Abstract

A physical exercise program aiming at building up the body and preventing from tumble down

was developed and practiced for three months to study its effects.

The results obtained were as follows:

1. Improvements of the balancing ability and the physical reaction speed were observed.
2. Prolonged strides were significantly observed in the routine behavioral ability.

3. Change of the equilibrium point in standing position was markedly seen.
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Game analysis based on serves and returns in men’s tennis doubles

Hiroo TAKAHASHI and Mitsuo KODAMA

Abstract

In tennis doubles, players need to apply different tactics to those used in singles. Despite this fact,
the majority of game analysis in tennis has been only for singles matches.
In this study, we closely analyzed doubles matches, with the aim of pinpointing specific game
tactics for doubles tennis.
Eleven men’s matches from the Kyushu Collegiate Tennis Tournament were analyzed. The
criteria of the analysis were:
1) The rate of points scored through serves and returns.
2) The rate of first serve and double-faults, and the relationships between keeping the service
game.
3) The details of the score on the first serve and second serve.
The following results were obtained:
1) The rate of points caused by serves and returns was about 40 percent.
2) There were no relationship between keeping the service game and the rate of first serve and
double-faults.
3) In service games, players gained a large number of points from return errors on first serves.
The tactics identified as being effective for serves and returns were as follows:
1) On a first serve, players should hit a strong serve to force return errors.
2) In a return game, players should avoid return errors against the first serve, and bring the
point to a rally.
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Attitudes of Physical Education Students Towards Doping
Goichiro Yoshida and Naruhiko Nagao

Abstract

Surveys were conducted in 1992 and 1994 to evaluate the attitudes of students towards doping,
including their sense of values towards sports and ideas about competition. The questionnaires were
distributed to students in the College of Physical Education, students who are expected to be leaders
in sports or involved in sports in some way. The following conclusions were drawn from the results:

1) Topping the list of doping methods that students were most aware of was anabolic steroids

in 1992, and blood-doping in 1994. The degree of awareness, however, varied widely depending
on the type of doping.

2) Those believing that winning is the primary objective in sports had a higher tendency to

accept the use of performance-enhancing drugs.

3) Over 90% of respondents in both years were opposed to the use of doping by Olympic and

other top-level athletes. As the reason for this opposition, the view that doping is harmful to
the body tended to carry less weight than the argument that doping gives an unfair advantage.
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Kinetic analysis of gripping force during backhand tennis stroke

—Focused on grip strength and snap motion—

Ryo MICHIMUKO?Y, Takayuki SAKO?,
Hidetsugu NISHIZONO?®, Hiroshi KURATA®
and Hidetaro SHIBAYAMA®

Abstract

The purpose of this study is to represent the biomechanical characteristics of the western and
eastern backhand tennis strokes and to discuss the contribution of the “snap motion”. Four force
transducers mounted on the grip of a tennis racket were utilized to measure the forces on the hand
of four skilled tennis and soft tennis players performing the tennis backhand stroke with western and
eastern grips. Each of these methods has long been considered a basic skill for tennis or soft-tennis.
The results were as follows:

(1) A typical force curve (maximal values were 5.4 kgw and 8.7 kgw) was obtained at 100 mse
¢~ 50 msec before impact in the western grip. It was considered to be the consequence of the
actual “snap motion” which is regarded as a specific wrist motion skill in the western grip.
However, the values seemed too small to produce faster racket head speeds.

(2) A significant force curve (maximal values were 9.5 kgw and 5.6 kgw) was obtained at 100
msec ~ 50 msec before impact also in the eastern grip. It seemed to work like the function of
the “snap motion”. This means that no functional differences exist between the western and
the eastern grip with respect to the “snap motion”.

1) Kwassui Women’s Junior College, 1-50 Higashiyamate-machi Nagasaki 850-8515

2) Department of Home Economics, Japan Women’s University

3) Education and research center for Sports training, National Institute of Fitness and Sports in
KANOYA

4) National Institute of Fitness and Sports in KANOYA
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(3) Considerably large force curves (maximal values were 16.6 kgw ~ 30.4 kgw in western grip,

and 19.0 kgw ~ 26.2 kgw in eastern grip) were obtained in each grip. They were considered

to be part of a “joint force” which helped to produce a faster racket rotation before and after
the impact. Therefore, it was also considered to be part of the “whipping phenomenon”.
In conclusion, it was suggested that the “snap motion” is not specifically functional in the western

grip and that the contribution of the “whipping phenomenon” or “wiper swing motion” should be

described as the more important function of the swinging motion.
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Heart rate, blood lactate, rating of perceived exertion, and feeling score

in a group of inactive women jogging at a self-selected pace

Takeshi Ueda (Fukuoka Prefectual University)
Masumi Ueda (Yamaguchi University)
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Abstract

The purpose of this study was to measure Heart Rate (HR), blood lactate concentration (BLa),
Rating of Perceived Exertion (RPE), and Feeling Score (FS) in a group of inactive women jogging
at a self-selected pace. Nine inactive women jogged 1500 m at a self-selected pace and were asked

to rate their RPE and FS (pleasure-displeasure scores) before, during, and immediately after jogging.
Based on HR and BLa, the intensity of self-selected jogging was higher than the perceptual responses
(RPE and FS). It seems better for exercise beginners to instruct jogging monitoring the physiological

variables at a slow pace as possible as they can, or to walk instead of, because the exercise intensity

to jog was higher for them, even if they jogged at their own pace.

INTRODUCTION

Many benefits of jogging have been recog-
nized. Jogging is easy to do alone and is a
convenient physical activity. Regular jogging is
recommended by many medical and exercise
professionals to maintain or improve health and
lower the risk of disease, and is popular in
Japan.

However, the hazards of jogging must also
be considered. Some joggers may have latent

cardiovascular problems. If they jog at high
exercise intensity without being aware of these
problems, sudden death is possible. However,
we don’t know how joggers control their exer-
cise intensity. Moderate exercise would be
beneficial, but joggers unable to adapt to
intense exercise might suffer problems. How-
ever, little information is available on jogging
at a self-selected exercise intensity (Ha-
shimoto, 1995). Accordingly, this study mea-
sured HR, BLa, RPE, and FS in a group of

1) Faculty of Integrated Human Studies and Social Sciences, Fukuoka Prefectural University, 4395

Ita Tagawa City Fukuoka (825-885)
2) School of Medicine, Yamaguchi Universily
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Table 1 Subjects’ age, height, weight, body composition and estimated VOpmax.

subject age height(cm) weight(kg) %fat mass(%) fat mass(kg) fat free mass(kg) est. VOsmax(ml/kg/min)

1 21 151 50.3 23.8 12.0 38.3 36.5
2 21 153 50.6 26.7 13.5 37.1 37.1
3 19 157 50.9 25.7 13.1 37.8 44.3
4 19 161 62.0 32.0 19.8 42.2 30.0
5 19 158 50.3 23.9 12.0 38.3 40.9
6 22 164 64.2 27.6 17.7 46.5 40.5
7 21 163 54.0 25.5 13.8 40.2 42.5
8 22 164 54.5 23.1 12.6 41.9 35.7
9 20 152 51.5 28.7 14.8 36.7 34.5
Mean 20.4 158.1 54.3 26.3 14.4 39.9 38.0
SD 1.2 5.2 5.3 2.8 2.7 3.2 4.5

inactive women jogging at a self-selected pace.

METHODS

The subjects were 9 inactive female stu-
dents. Their body composition was calculated
by impedance (Shimazu, Bioimpemeter SS-
103). '\./'Ozmax was estimated from the relation-
ship between submaximal HR and the power
setting in watts on the ergometer, by using the
Astrand and Rhyming nomogram (1954).
Table 1 showed the subjects’ age, height,
weight, body mass index, estimated Vo2max
and body composition.

The field test took place on a 250-m out-
door track. The subjects were asked to jog
alone six laps (1500 m) keeping a constant
exercise intensity that allowed them to jog
more than 30 min. Because they were not
informed how long they jog, we stopped their
jogging immediately after they passed six laps.
During the test, heart rate (HR) was monitored
continuously (Polar, Vantage XL). BLa sam-
ples were taken at rest and directly after jog-
ging (Accusport, Boehringer Mannheim). Rat-
ings of perceived exertion (RPE) and feeling
scores (FS) for each lap were assessed. The
RPE was designed to provide a simple index for
evaluating the effort of physical work (Borg,

1970), and consists of numerical values ranging
from 6 to 20 with modifiers (e.g. 9=very light,
13=somewhat hard, 17=very hard) at each odd
integer. The FS was designed to provide a
simple index for evaluating the pleasure-dis-
pleasure dimension of affect (Frijda, 1988)
during physical work, and is a single-item, 11
-point, bipolar measure ranging from -5 to 5.
Verbal anchors are provided at the 0 point and
at all odd integers (-5=very bad, -3=bad, -1=
fairly bad, 0=neutral, 1=fairly good, 3=good,
and 5=very good). The RPE was determined
with the Japanese version (Onodera and Miya-
shita, 1976) according to Borg’s RPE scale
(Borg, 1970); FS was determined using a ver-
sion translated by us.

In the statistical analysis, descriptive mea-
sures (means and standard deviations) of
speed, HR, BLa, RPE, and FS for each lap were
calculated. The speed, HR, RPE, and FS were
analyzed by one-way within-laps analysis of
variance (ANOVA) for repeated measures, and
BLa was analyzed by paired t-test. Significant
differences within the laps were accepted at p<
0.05.

RESULTS AND DISCUSSION

Table 2 lists means and standard devia-
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Table 2 Means and standard deviations for speed, HR, BLa, RPE and FS in the field test.

1 speed (m/min) HR (beats/min) BLa (mmol) RPE FS

ap mean=xSD mean+SD mean=SD mean+SD mean=+SD
before-jogging - 84.6+13.8 1.8+0.3 7.8£2.4 00i05 ......

1 138.0+18.0 146.2+12.5 - 11.3+2.2 -0.1+0.8

2 134.41:16.8 168.4+12.6 - 12.3+1.7 -0.3£0.7

3 132.6*16.2 173.9£17.9 - 12.7+1.8 -0.4%+1.1

4 133.2+20.4 176.8+18.1 - 13.2+2.0 -0.7£1.3

5 130.24+21.0 177.3x£17.9 - 14.2+1.9 -1.2+1.3

6 132.0+24.6 176.4£14.0 - 14.8£1.9 -1.3+1.4
after-jogging - - 10.4+4.2 - -

tions for speed, HR, BLa, RPE, and FS. Speed
did not change significantly during laps (132.
0+18.0 m/min). Although HR and RPE in-
creased significantly (HR: F;,,=52.695, p<0.
01, RPE: Fs.,=20.562, p<0.01), FS decreased
significantly (Fs.,=8.096, p<0.01). While HR
reached the steady state during the last 4 laps,
mean HR+SD and maen RPE+SD was 176.1+
16.4 beats/min and 13.7+2.0, respectively. BLa
after jogging was significantly higher than it
before jogging (p<0.01). These results were
higher than those found for male university
students jogging at a self-selected pace for 15
min (HR 146-155 beats/min, RPE 12.1-12.6,
BLa 1.9-2.1 mmol; (Hashimoto, 1995). Saito et
al. (1994) found that physical working capacity
and anaerobic threshold (AT) levels were
related to the self-selected intensity of exer-
cise, and that individuals with a higher physical
working capacity and AT levels chose a higher
intensity than those whose measures were
lower. In this study, as our subjects were in-
active and their estimated VO,msx was lower
than those reported by Saito et al. (1994), we
assumed that their AT levels would also be
relatively low but did not measure them. More-
over, there was also possibility that our sub-
jects could not jog more slowly. Margaria et al.
(1963) reported that VO, during walking and
running was approximately the same at the

speed around 142 m/min. That is, jogging
below this speed might be less efficient than
walking. Thus, we thought that HR and BLa
would increase during jogging, because the
spread of exercise intensity they could control
would be narrow, even if they jogged at their
own pace.

It was also likely that the self-selected
exercise intensity would be too high for exer-
cise beginners, assuming they could not jog at a
slower pace. Spelman, et al. (1993) found that
the self-selected exercise intensity of walking
in a group of middle-aged subjects was 130+17
beats/min. (69.7+8.6% HRmax), which met
the American College of Sports Medicine rec-
ommendation for improving cardiorespiratory
fitness (ACSM, 1991). They stated that walk-
ing is adequate for maintaining and improving
cardiovascular fitness, and that techniques such
as HR monitoring may not be necessary in this
population. Moreover, our subjects underes-
timated their physiological cues, scoring 13.7+
2.0 for RPE (“somewhat hard” to “hard”) and
-09+1.3 for FS (“neutral” to “fairly bad”)
during their last 4 laps, although their HR and
BLa were high. Big differences between physi-
ological and perceptual variables could be dan-
gerous, especially for exercise beginners who
might have only the narrow jogging speed and
find it difficult to control. Thus, jogging at a
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self-selected pace seems to be too strenuous for
exercise beginners, even if they are relatively
young and are a confident of their fitness.
Therefore, when they start exercise, it would be
better to instruct jogging monitoring the physi-
ological variables such as HR at a slow pace as
possible as they could, or to choose walking
instead of jogging.

2 ¥

FHROENIE., TERLLHEOEHER—AT
DY aX 7Bt s.0EE (HR), meEiE
B (BLa), FBAESME (RPE) 83X U7 4 —
V78R (FS) #IET A ThHoTe A
ORERLLZENECR— A TIS500mD Y 3 ¥
TEEBEL, Ya¥r SO, P, BERZES>D
RPE & FS(—FRBR) BB hohl, TOE
® HR ¢ BLa i T HBR—RATDY a ¥
ZIMERE(RPE L FS) X W E» o7z, 20X
3, YaFrSOMEBEE R L A EXS>0E
BFOR—ABBIRENTHELSICE > THEL
DT EBEHEDEHICE-> TR HR 2B/ L%
BOEDTEBRRTWL VDY aFr It s
hah, b3viYa¥r7ofRbhcyr—=*
YIZETEAEBRWESCBbhi,
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