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ABSTRACT

The purpose of this study was to evaluate the similarity and
differential of the characteristics and selected sport performances
(running, throwing and swimming) in monozygous (MZ) and diz-
ygous (DZ) twins. furthermore a significance of the heritability and
trainability in determining the individual variation of those param-

eters by means of longitudinal design.
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In this study, each one pair of female MZ and DZ twins employed
as subjects measured for 7 to § years successively. Comparison of
the differences between MZ and DZ twins were made by intrapair
difference computed through the following equation: {|A-B|} /
{(A+B) /2} * 100 =Intrapair difference : ID (%)

Anthropometric parameters were little differnces between MZ and
DZ twins in the series of the growth and development respectively
(ID= 0.1~ 35% for MZ, 12~6.5% for DZ).
weight parameters indicated from 2.4% to 12.9% for MZ, from (0.5% to
21.7% for DZ respectively. »

The percentage of ID for PWC 170 and PWC 170 /wt in D(2 in-
creased from 30.6% to 76.6%, from 42.2% to 84.1% at the age from 15

to 16 respectively. This findings may be considered that aerobic

However, girth and

power might be relied on not only the genetic factor but also the
difference of the usual physical activities. As evaluate the magnitudes
of the influence of phylogenetic and ontogenetic types, kinematic
variables in running were related with genetic factors based on the
discussion of intrapair difference and motor patterns between MZ and
DZ twins by longitudinal viewpoint. However, motor patterns and
kinematic variables in throwing and swimming performances seemed
to be influenced by a total amount of individual activities and
experiences, especially by learning and training, Because of the
values of performances in swimming could be improved the time as
the extra exercise was provided. In addition, overhand throwing

patterns for both twins could not be developed without extra train-

ing.
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WETo THME, DZ02LTo 10D 5 185K
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100, # & U Motor Pattern % & & ITHGHL 72

Intra—Pair

ZALER LTz, HEENFOFFENZELEIRS,

Aoy THA. K1, 212 MZ26 & DZ02 D05
EOREZLER LTz, MZ OGEORFIZ
fticid, F -t RoEBR LAWK L
T, DZ CRXMoEEH D DD, 13T ERME

9 & & THRELTWE, EBEDID I, MZ 201~
- 35%, DZ A5 1.2~ 6.5% &IEHI/INE 15 HEH o
£1, 21T MZ26, DZ02 O OREFER] E#HTh-71.. BEBLITIEEDID I, MZH
£1 MZ260FFFMEORFEHZ
- F Twin | 8 9 10 11 12 13 14
5 £l A |122.0|127.6|135.0|140.9 | 146.6 | 150.1 | 151.2
(cm) B |123.0]128.9|135.2 | 141.6 | 147.5 | 150.0 | 151.3
1% #H| A 22.8| 26.0| 29.9| 34.2| 39.9| 48.0| 53.2
(kg) B 25.7| 29.6| 33.2| 38.1| 43.8| 53.0| 55.2
Rohrer A 125 125| 121| 122| 126| 141| 153
Index | B 138 | 138| 134| 134| 136| 157| 159
K Bl A 67.9| 70.2| 72.5| 76.0| 78.7| 80.2| 82.0
(cm) B 68.0| 70.7| 74.2| 76.4| 80.0| 82.3| 81.7
i} Bl A 57.3| 60.5| 65.6| 67.0| 69.9| 85.2| 86.0
(cm) B 62.8| 64.8| 67.2| 69.8| 75.6| 78.9| 83.0
' OO B| A 68.9| 71.6| 73.8| 77.9| 80.6| 81.3| 81.3
(cm) B 68.1| 71.8| 74.3| 78.7| 81.2| 81.2| 84.2
£2 DZ020 58N ORENZEL
S ik Twin | 10 11 12 13 14 15 16 17 18
B £ A |130.3]138.0|142.7|147.1|148.2 | 148.3|149.0 | 149.5 | 149.5
(cm) B |135.6|146.0|149.0 | 151.3 | 151.6 | 151.8 | 152.7 | 152.7 | 152.6
1% H| A 30.4| 36.4| 42.4| 46.8| 51.0| 53.3| 54.6 | 55.6| 55.8
(ke) B 32.8| 43.3| 51.4| 58.2| 62.4| 60.0| 59.7| 63.2| 64.2
Rohrer A 137 138| 145| 147| 156| 163| 165| 166| 166
Index | B 131 139| 155| 168| 179| 171| 167| 177| 180
& ml A 71.6| 75.0| 77.6| 81.3| 81.7| 80.4| 82.5| 81.4| 82.5
(cm) B 73.8| 80.0| 81.3| 83.6| 83.7| 82.3| 84.8| 83.1| 84.5
fg | A 68.5| 72.2| 78.8| 82.0| 83.1| 82.9| 87.5| 91.0| 86.5
(cm) B 69.0| 79.5| 79.2| 84.5| 84.3| 82.5| 86.2| 91.8| 88.5
' OO &| A 73.71 77.4| 79.3| 81.0| 81.5| 81.3| 82.1| 83.1| 82.2
(cm) B 77.2| 81.8| 82.4| 82.6| 84.5| 83.9| 84.0| 84.1| 85.2
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®3  MZ260 HEEMEDONEE SR ORENLE 60r
(%) 50
o L
i =4
8 | 9 [10|11]12]13] 14 = 30t e B
HH 'gﬂ ol & -20- MZ26B
5 F(m) | 0.8 1.0| 0.1 0.5| 0.6] 0.1] 0.1 = 10
& H (kg) [12.0]12.9]/10.5({10.8]| 9.3] 9.9| 3.7 0 8 9 16 1'1 1'2 1‘3 1:1
Rohrer Index | 9.9| 9.9(10.2| 9.4| 7.6/10.7| 3.8 Age (yrs)
B2 E(am) | 0.1] 0.7] 2.3] 0.5| 1.6 2.6/ 0.4 BI3  Successive Changes of Body Weight
Monozygous Twins : MZ 26
K B (cm) | 9.2] 6.9] 2.4| 4.1 7.8| 7.7| 3.6
# 0 &m) | 1.1 0.3] 0.7 1.0 0.7| 0.1] 3.5
70
160 r . 60 [ A""AN -NA___A,—”A"_AA
i‘;g W S5l
E 100] & A0 ~- DZ02A
z o < MZ26A | o bzozs
= 60t ~a- MZ26B =
T 40k 10 b
20} 0 N L N . X i . i i
oL . . . . , 10 11 12 13 14 15 16 17 18
8 9 10 11 12 13 14 Age (yrs)
Age (yrs) . .
i ) ) B4 Successive Changes of Body Weight
Bl 1 Successive Changes of Body Height Dizygous Twiis : DZ2
Monozygous Twins : MZ 26
160 2.4~129%, DZ»05~21.7% &, EHICHN
i TEBIEHNAE <, DZ OFIHIE MZ L0 bAX
<]
= 122 | — DZ02A note.
b= ----DZ02B o = N7
2 6 B3, 4, 12 MZ26 & DZ 02 OREOREFHIZ
a0t _ . . .
= 20 IbER L. BEEBERREOMER L2,
TS T 1z 13 14 15 16 17 18 — DMt A B WY C &3, MZ 26,
Age (aes) DZ 02 DHEDHEMFEEREAS &, MZ26 TE
K2 Successive Changes of Body Height s _ .
Digygous Twins : DZ (2 A Ei)) 9~10 ﬁ (74 Cl'l'l) Iz, B WA 10 ~ 11 ﬁ
(6.4cm) IKiRAKDHUOAE/RLI. DZ
§4 DZOZ@%WﬁEwi‘T%Eﬁ?O)ﬁfﬁE’JxTE (%) 02 Tﬂi 10 o 11 »’7’&@{330 (A Uﬂ = 73
HE SR 10|11 (12|13 |14 | 15|16 | 17 | 18 cm, BU 1104 cm) DK TH - 7z,
=1 e
g  E(m | 4.0] 5.6] 4.3] 2.8 2.3| 2.3] 2.5 2.1| 2.1 FEOEREFRO & — 7 1d MZ 26
~13, ~ D X (AU 8.
& H(keg) | 7.6(17.3|19.2(21.7(20.1{11.8| 8.9(12.8(14.0 el 12 13 oo (AJ: 8.1
kg, BH :9.2kg) MixkkTdhbh, DZ
Rohrer Index | 4.5 0.7| 6.7(13.3{13.7| 4.8] 1.2 6.4 8.1 g BR:32ke) HRATHY
TlE AR 10 ~ A g
EE Ei(em) | 3.0| 6.5| 4.7| 2.8] 2.4] 2.3| 2.7| 2.1| 2.4 . 02 R 10 12 %
I 6.0kg, B 10~ 11&T 105k
g} B (cm) | 0.7| 9.6] 0.5] 3.0| 1.4| 0.5| 1.5| 0.9] 2.3 & e s
— Th-1. MZ, DZ DA & bicHE
H O &(m) | 4.6 5.5] 3.8] 2.0| 3.6| 3.1 2.3]| 1.2{ 3.6
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ARESHBILZ.. 5, 6iICMZ & DZDOw—
VUVEEE AR L. MZ (3AE & 3 E R o)
A U7, DZ Tk 11 skic AB JOHRh % 5
N, 15, 16mTEaL LS, HEEMSEHZx--
»Ho T,

%5, 612 MZ & DZ OB {K#EHEEDRTNZ
fbER L. 1, ID OREMELRIRT, 8
RU7. HREIck i3 MZ 0 ID iF 0.1 ~ 32.3%,
DZ D ID i 0 ~ 84.1% & iR Ic b~ K&
HPETEH L. MZ OBl 7 — 0B RKIGHEH
D ID 13 10% mitkA/R~ L, #i/), FAJIDID I
20 ~ 30% Hitk Td» > f=. DZ 02 T L&KM
MZ &b K&iaflizmRL, i/, BT —ich,
BANOEEMBEEE T KEh 7, <UL, 15K
B 5 16 #iH o PWC 170 8 L U PWC 170 /wt
® ID &, PWC 170 » 30.6% » 5 76.6% i<,
PWC 170 /wt i3 42.2% 75 84.1% ~E K& E
L.

R5 MZ260 B 1FFHERRE DR FERZL

- FE | rwin | 8 9 10 11 12 13 14
B G+ £) A 13.5| 12.0| 17.0| 15.4| 22.0| 24.0| 23.8
(kg) B 14.5| 13.8| 19.4| 17.3| 25.3| 23.0| 22.5

% w7 A 39.0| 43.0| 65.5| 51.0| 75.5| 71.0| 82.0

(kg) B 54.0| 55.0| 67.5| 66.5| 70.5| 76.0| 75.5

[ Power A *12.0| — | *28.1| *32.5| *38.8|**32.1|**43.3

(kem/sec) B *12.9| *32.0| *30.6 — | *40.2|**34.2 | **40.0

BiPowet/wt A 0.5 — 0.9 1.0 1.0 0.7 0.8
(kgm/sec/wt) B 0.5 1.1 0.9 — 0.9 0.6 0.7
PWCI170 A 285.3 | 250.0 | 303.9| 439.0| 521.8| 350.0| 459.4

(kgm/min) B 283.5| 318.6| 368.3| 530.8| 573.2| 425.7| 578.6

PWC170/wt A 12.5| 9.6| 10.2| 12.8| 13.1 7.3| 8.6
(kgm/min/wt) B 11.1| 10.7| 11.1| 13.9| 13.1 8.0 10.5
4 5 R ISESR A 0.37| 0.36| 0.41| 0.33| 0.37| 0.37| 0.33
(sec) B — 0.37| 0.41| 0.35| 0.3¢| 0.37| 0.32

*£ 4 — 7 #-Blergometeric & 5 {&

3> BB Power Max Db 5 #iE
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- FE | Twin | 10 11 12 13 14 15 16 17 18
B G +7) A — 19.8| 27.0| 23.3| 29.9| 25.4| 29.4| 25.5| 25.0
(kg) B — 24.0| 24.5| 26.3| 29.5| 26.6| 29.8| 30.8| 29.8
% m o A — 57.0| 100.0 | 113.0| 105.5| 108.0| 102.5| 111.0| 95.0
(ke) B - 58.0| 95.0| 84.0| 109.5| 91.0| 82.5| 94.0| 93.0
BIP owet A — | *30.5| *34.9| *60.0| — | *65.8| *57.5|**47.7|**51.6
(kgm/sec) B — | *33.0| *29.4| *60.0| — | *58.8| *45.9|**46.3|**50.8
BIPower/wt A - 0.8 08| 13| — 1.2 1.1 0.9] **0.9
(kgm/sec/wt) B — 0.8 0.6 1.0 — 1.0 1.1 0.7 **0.9
PWC170 A — | 343.0| — | 663.9| 806.2| 778.2|1062.2 | 888.6| 730.9
(kgm/min) B — | 320.6| 336.6| 461.1| 630.9| 571.5| 474.0 | 673.4 | 484.3
PWC170/wt A - 9.4 - 14.2| 15.8| 14.6| 19.5| 16.0| 13.1
(kgm/min/wt) | B - 7.4 6.6 7.9 10.1 9.5 7.9 10.7 7.5
4 B RIS A 0.43| 0.44| 0.32| 0.28| 0.30| 0.33| 0.32| 0.32] 0.29
(sec) B 0.44| 0.37| 0.32] 0.33| 0.32| 0.33| 0.33]| 0.35| 0.33
*£ ) — 7 Hilergometeric X 2{H ** 3 » EttBPower MaxD{Eh S H#E
K7 MZ260 BEEREONET IR ORENEL

& | y 9 10 11 12 13 14

5 (P4 kg) 7.1| 14.0| 13.2| 11.6| 14.0| 4.3| 5.6

S (ke) 32.3| 24.5 3.0 26.4 6.8 6.8 8.3

JHPower (kgm/sec) *7.2 — *8.5 — *3.5| **6.3| **7.9

Power/wt (kgm/sec/wt) ol — 2.2 — | *10.5|**15.4|**13.3

PWC170 (kgm/min) 0.6 24.1| 19.2| 18.9| 9.4| 19.5| 23.0

PWC170/wt (kgm/min/wt)| 11.8| 11.3| 8.8| 8.1 0.1| 9.3| 19.3

£ 5 RIS (sec) — 1.92| 1.96| 5.04| 8.43| 0.54| 4.29

*E ) — 7 #HHlergometeriz L 3 {#

%9, 101c MZ, DZ O, #, K#EORFEN
Zibx, ', 12icz2n2ho ID OFFENZEAL
Lt MZ OEMEORZEE, 1 ~10% LA
TNEEEFER LI, UL, B KEIEES
~ 10 Kt TREFEH K E L, ThlFEER/N
X<t —F, DZ OEMEOMNERKH ~

** 3 v Power Max Dfid» & a8

20% OFIPHTH - fohs, BAE G/ 1d 20 ~
40% FRETH - 7o B, vkEIED ID IE, LBHE
AN TREmmICENARE L, BT 2%
KEd otz £z, MZOMELKELNTHA
iR L7

BR7T~11icMZ®, ®12~16i2DZ D 30 m
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&8 DZ020FHHEBIEEONET S RORFHL

HE i 10 11 12 13 14 15 16 17 18

#771 (F : ke) = 19.4 9.7 12.1 1.3 4.6 1.5 18.8 175
5/ (ke) — 1.7 5.1 29.4| —3.7 171 21.6 16.6 2.1
HiPower (kgm/sec) — 7.6 *17.1 *0.0 — *11.2 | *22.4 [ **3.0 [ **l.6
[HfIiPower/wt (kgm/sec/wt) - *10.0 | *36.0| *21.6 e *23.4 *6.5 | **25.0| **0.0
PWC170 (kgm/min) — 6.8 — 36.1 24.4 30.6 76.6 27.6 40.6
PWC170/wt (kgm/min/wt) — 23.9 — 57.3 44.0 42.2 84.1 39.9 53.8
£ 5 UGHH (sec) 0.69 | 15.54 2.54| 14.08 3.71 0.92 4.31 9.27 | 10.66

X107 12 € B KIGER O A RIE *€ 5 — 7 #flergometeric & & **2 > B8 Power MaxD{Ed & HaH
£9 MZ2605E, #%. KEEORENZE(

e T fwin | 8 9 10 11 12 13 14
30mzt Time A 72| 7.0| 6.3| 6.2 6.0 72| 7.7
(sec) B 6.9 6.6 6.5 6.3| 6.2 7.3 6.9
AL 4 K A 128.0 | 141.0 | 143.9| 161.4| 156.0 | 164.4 | 144.7
(cm) B 132.0 | 136.7 | 145.9 | 152.2 | 150.4 | 153.4 | 154.4
2+ 54 FH A 1.0 1.1 1.1 12| 1.1 1.1 1.0
(stride/ht) B 1.1 1.1 1.1 1.1 1.0 1.0 1.0
FREBE A £ E (J/N) A 42.1 43.0 45.5 44.8 48.5 49.4 68.4
(degree) B 43.3| 42.9| 43.0| 41.7| 45.4| 46.7| 41.4
F— b DR A 10.5| 9.6 11.6| 11.3| 11.6| 16.7| 14.3
(m/sec) B 13.8| 11.7| 14.5| 11.2| 15.6| 15.7| 13.1
Time(5m Crawl) A 52.0| 40.7| 26.7| 25.3| 21.8| 23.5| 24.8
(sec) B |* 38.6| 26.8| 25.7| 21.2| 24.9 -
Time?5m Breast) A (3m) | 49.9| — | 38.2| 30.4| 33.0| 36.5
(sec) B |* 56.2 — 32.5| 26.1| 28.3| —
A b o—2#(Crawl) | A 32.0| 31.0| 34.0| 30.0| 32.0| 29.0| 32.0
(times) B |* 33.0| 28.0| 30.0| 31.0| 31.0 —
2 ho— 7% (Breast) | A Gm)| 32.0] — | 34.0] 25.0| 22.0| 25.0
(times) B |* 6.0 — 32.0| 20.0| 210 —
v 7 (Crawl) A (3m) 0.8 0.6 0.6 1.5 1.2 1.3
(times/sec) B * 0.9 0.5 0.6 1.5 1.2 =
v # (Breast) A (3m) 0.6 — 0.9 08| 0.7 0.7
(times/sec) B |* 0.8 - 1.0 0.8 0.7 —

*Non Swimmer

74 v b 2E—vRE Vol 14
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R10 DZ020zE. £, WEMFORFHEIL

e | Twin 10 11 12 13 14 15 16 17 18
30mzt Time 6.205 | Tredmill| 6.5| 6.2 5.9| 57| 5.2| 56| 57| 5.6
(sec) 6.555 — 69| 6.6/ 6.2 6.0| 58| 59| 59| 6.0
ART4 K A 131.3 | 162.0 | 164.8 | 167.6 | 165.7 | 163.8 | 167.9 | 166.4 | 167.9
(cm) B 118.8 | 138.0 | 151.0 | 149.6 | 148.2 | 155.6 | 158.1 | 160.5 | 152.2
254 FH A 1.0/ 1.2 12| 11| 1.1] 1.1| 1.1] 1.1| 1.1
(stride/ht) B 0.9 09| 1.0 1.0/ 1.0/ 1.0| 1.0| 1.1| 1.0
HEBES A EE (/) A 57.6| 53.0| 26.0| 40.7| 43.3| 45.6| 46.1| 43.8| 45.3
(degree) B 92.3| 41.7| 35.1| 49.1| 46.0| 64.1| 66.7 | 59.5| 55.9

K — )V DY A — — | 16.3| 16.8| 16.3| 14.0| 18.6| 16.7| 21.5
(m/sec) B — — | 13.9] 16.1| 13.7| 12.7| 16.1| 22.1| 18.1
Time(Crawl) A 24.8| 29.2| 19.8| 21.9| 21.1| 22.1| 20.9| 22.1| 22.2
(sec) B 15.4| 32.7| 24.5| 24.6| 24.0| 25.2| 24.6| 25.1| —

T (Breash) A 20.8| 37.4| 26.7| 26.4| — | 25.8| 26.7| 30.1| 30.0
(sec) B 43.2| 33.2| 30.9| 32.1| — | 30.3| 31.2| 32.4| —

A o—2 % (Crawl) | A 16.0 | 37.0| 34.0| 30.0| 32.0| 36.0| 33.0| 35.0| 39.0
(times) B 8.0 32.0| 28.0| 24.0| 24.0| 26.0| 27.0| 29.0| —

2 hu— 7% (Breast) | A 24.0( 31.0| 25.0| 25.0| — | 23.0| 22.0| 22.0| 21.0
(times) B 45.0| 23.0| 22.0| 23.0| — | 23.0| 23.0| 24.0| —

g Crawl) A 0.7 1.3| 0.9 1.0 08| 0.8 1.6| 1.6| 1.8
(times/sec) B 0.5 1.0f 0.6 1.0/ 05| 05| 1.1| 1.2 —

£ v # (Breast) A 1.2 0.8 09| 07| — 0.9 0.8 0.7] 0.7
(times/sec) B 1.0 0.7 0.7] 0.7 — 0.8 0.7 07| —

EFTA4 L, ZNSAF, F—LOYHEE, 25 m7”
o=y A L, RbB— ORFENELEZFNE
nRL 7z,

R17Tic MZ D 8ifkhr 5 14 %, BV DZ D 12
%D 5 18 %k F TOE ZEEORFENELE, =
T4 9 I EI7F v+ —Tmlic. KEFEEEL:
Brolg, BEEx74 v 7B THODbL, Ru%
B THAR bDTH B, MZDES 1 213
Ed, 12EEcRmELEY, zhlBRE LA
BBT BHEMICH . FY=VITRAEIAFD

FH4 v b 2E—vEE Vol. 14

[EIREDBEIICH - 2. MZ OEBE Yy — vicid
PEFELERAONT, DZ TRIMZIcHN, 20
ENETHLEIICRZION. DZOES1
L, WHEbIC 5EETH EL, 20Kk, S
FHEBREIcH -t Svy=vTAMSAF
13, 11 RLIBERT & bicidiE—ETH b, —hh
il 2B Viid & 1375 - 7.

BJ18 iF MZ, DZ DA —/3/"v FZ2u—0D 2R
Fa4w2BERLELDTH S, MZ 26 Oifie
(fi2) Z[EE L cFs o, A%, MBEOREE
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RI1 MZ260/87 3 —% Y ZADNEHSEORENZE

LGiE| HE T 8 9 10 11 12 13 14
30m7E Time (sec) 4.3 6.1 3.1 1.6 3.0 0.8 11.0
A M7 A4 K (cm) 3.1 3.1 1.4 5.9 3.7 6.9 6.5

= A b7 A4 Pl (stride/ht) 2.3 4.6 0.9 7.2 4.8 6.9 6.4
R BEE A BE (F/)N © degree) 2.8 0.2 5.6 7.0 6.6 5.6 49.2

# | K=V OYIHE (m/sec) 27.2 19.7 22.2 0.9 29.4 6.2 8.8
25m Crawl Time (sec) * 5.3 0.4 1.6 2.5 5.8 —
25m Breast Time (sec) * 11.9 — 16.1 15.3| 15.3 .

R A bv—27# (Crawl : [&]) * 6.3 19.4 0.0 3.2 6.7 —

* A bu—27 % (Breast : [A]) * 35.9 — 6.1 22.2 4.7 —
Crawlt v F ([a]/sec) * 11.2 20.7 1.7 0.7 0.9 —
Breastt v F ([al/sec) * 24.7 == 9.6 6.3 10.7 —

*SEVKAN AL
K12 DZ020D/87 5 —= ¥ ADREESFEORENEAL

s HE i 10 11 12 13 14 15 16 17 18
30m;E Time (sec) Tredmill | 5.4 6.2 5.6| 5.1110.9| 4.2 3.2| 7.0
A 74 F(cm) 10.0 | 16.0| 8.7(11.3|11.2| 5.1 6.0| 3.6 9.8

< A b7 A4 ¥k (stride/ht) 14.0121.6113.0|14.213.4| 7.5| 85| 5.7(11.9
[REREES A B (Bev)N © degree) 46.4(23.9(129.8(18.7| 6.033.7]36.5(30.420.9

8 | K= OYLEE (m/sec) = — |15.9| 4.3|17.3| 9.7|14.4 (27.8|17.2
25m Crawl Time (sec) A 11.4(21.2|11.613.1(13.1]16.3|12.7| —
25m Breast Time (sec) * 12.0114.6 {19.5| — [16.0|15.6 | 7.4| —

R A bu—27# (Crawl : [@]) " 14.5(19.4(22.2|28.632.3(20.0|18.8| —

* A b v — 7% (Breast : [H]) * 29.612.8| 83| — | 0.0 4.4| 8.7| —
Crawlt v F ([al/sec) * 25.8140.6 | 5.0)41.3143.635.8(31.3| —
Breastt® v 7 ([8l/sec) * 18.4(27.9| 4.3| — [15.8(10.3| 1.3| —

*SEVKAA]
=i, RN —vDOLNNITEEEST sec, DZ 02 A: 140~ 21.5 m/sec, DZ(2 B
B0, DZ02 TiEMZ Ik, HFdeEsnichk 127 ~221m/sec). Fiz, PBoEBIORAKEREET

FOME Ao, FEAEICE 18D FILEE MU,
bEhAONEh -7 (MZ26A 9.6 m/sec~
16.7 m/sec, MZ 26 B: 11.2 m/sec~ 15.7 m/

OEEIIBEIETC L H B, BEYBEOVRD, A
MIND 2Ty FREHE DA SNY, MZ, DZ OF)
gy —v i3, Brick~NTsREHBRENTL

FH b 2 E— VR Vol 14
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E10 Successive Changes of 25 m Crawl
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B12 Successive Changes of 30 m Running

160}

S120) &
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Time Dizygous Twins : DZ (2

A= -A--p -
. 2

—{+ DZ02A
--&-- DZ02B
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Age (yrs)

B13 Successive Changes of Running
Stride Dizygous Twins : DZ (2
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35 * * *  Extra Swim Exe)rcise
(5 days

- 30[ l A\\}
$ 25}
~ 20}
o A/ —{+ DZ02A
Basp 87 -2~ DZ02B
= 10 * Not complete 25m swim

5F

0 1 A A A i

10 11 12 13 14 15 16 17
Age (yrs)

B15 Successive Changes of 25 m Crawl
Time Dizygous Twins : DZ (2

151.:3 ;

MZ 26

%2?7/

—{J— DZ02A:Time

40 -#v- DZ02B:Time O 40 g
=8
wn
5
°
o

) o
E 15 . A “
5 0 -<>-- DZ02A:N. Strokes 0=
% === DZ02B:N.Strokes ] g

5 5 2

0 1 \ " N A ' 0 2,

10 11 12 13 14 15 16 17 18
Age (yrs)

B16 Successive Changes of 25 m Crawl
Dizygous Twins : DZ ()2

18

152.6
64.2

DZ02

B17 Successive running stick picture in MZ and DZ twins

BTWEHTh- 1.

R1QICEAFETELALEDOKR T + — LD X
F 4w 7 BERLE. MZ D A WIE 8 iEHIC 25
MAESSEIKTEEL - 7205, BRIESE)kTETL

7z, 20mpk gy A &1F, 2WEHITI~10ITH
JTREEMLIE (MZ26 A @ 40.7 sec~ 26.7
sec, MZ26B : 38.6 sec~ 26.8sec). Zbo—7
iy 4 2RI E b > TR LD, Zh
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Twin A Twm
S g
8
(yrs.)
10.5 13.8
| : i
9.6 11.7
! S
E[ 10
11.6 14.5
IS b
11
11.3 11.2
’Y
§i! 12
11.6 15.6
- 3 MK
16.7 ) 15.7
“ J
14
14.3 13.1
(m/sec) MZ26
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Twin B

16 1 .
: m
22.1 ol
)
18 %
18.1
(m/sec) DZ02

18 Successive overhand throwing stick picture in MZ and DZ twins

PR 44 2B EEDIL, BE—ETH-
b k7 4 — AR ETOEOHES SN, N
Koy 4 s0EREBEFERCTH-7. LL, &
54 LBLUOBET + — sk, 2 REOXE
BIUT7+—LDERIKEM -T2, DZ02 TR
10 ~ 12 8ic 3T, 25 mD5EkE ¥ 4 L DK
nEfEsE o (DZ02 A 292 sec~ 198
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TWin FI win B

T N

s

5@,@3 ﬁ*@g
%W %w‘ (3

25.3 11

%r‘@%%wﬁ@

Twin A Twin B

‘\'§—§ 13 24.6 ij—’ 4
(yrs.)
14 .0 /A g
U\ >

WM@WW

22.1 {(sec 25m)

23.5 (sec 25m)

MZ26

DZ02

K19 Successive swimming stick picture in MZ and DZ twins

T, A bo—=7HEPRHEML TV L EHREICH -
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3. 5 %

3.1 Z7vr—bBE

TV — bR K BEREOLDLDY EAT
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EEhy 57108, FRlsiEEEiT-o T 59, 9
% 10 DK, WHE b2 b HREOKKHES
ZFt. —4, DZ02 TR, AWAVNFERSD, 64
Aot (KE) oEE2%, BRIick
NTY a F Vv I REOHEIHENS L -1-LHTH

5. TR, ARIEEELY 5 7oK,
1 H 20 GRS HEEH) BT - TWhicoicx
L, BRI 1 H2K YL —F = (Br< HIEH)
EiT->TWi, @KTIE, AR H 28R (B
CHBER) Ny FR=1L27 5 7K@ L WD
LT, BRIGEHZRYZ 5 7ICRALT, L%k
D7 STRBLTW, ALl EholE
B, J78b 5/ E T ORI R O TR
RiF, AEEFEEGIC, FRAEFTHIREAL
HLEIEFTATRIANTH B EBEVW
%, XMETORRBEENERIcs ZELEASN
T, U LAERAERRD S BE VO, WL
DEVEENSIFIFRRBEEEESIEEZS
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3.2 BHREBEMEIUBBEICDOINT
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7 i DZ02
YEOSIY 1796
School Twin A Twin B
. 1.Class teacher was | Nothing
Nothing L
Elementary Extra physical educator Extra
School | =~ . |2.Jogging at every | Exercise
Exercise .
morning
Long Distance Volley Ball Player at
. Nothing running Exercise every day
J.High at every day
Extra
School Exerci
XEICISE | AM. 1 h AM.1h
PM.1-2 h PM.1-2 h
Hand Ball Player at | Cultural Execise
Hight every day :: Sa;lig?aphy
v
School ¥ ey
PM.2 h PM.2 h

B, AMIEOMRR S 20T —I0t, Itk
OFBIIIE s — v O—FliciZ Y Lic. BROHK
BBV, ARV IHEICHEAc0ER, &
BEic B 28 _REMORFRECLE DT
b5, —fc, KEOFERIEEROE—71E, &
FEov— 7 LIRic Bl 2" E b TV 5703,
SGHHOB G R b 6] UCFER & 75 - 72,
BOERBIMEO € — 713, MZ, DZ & b{K&ED
ERREROE -7 BICHBIL. Tk
I, FEO /- OBPME R, Heicox
N5 TIRS B, —EOFEAN Lichs > THREl
LTWB I ENbh b,

LT AT, KEOSPIIAK L EBOBIENL I,
FRMFH KR SN ST EMKEL, B
B, Bk XS5 SBRFEMIEE) S, RRHIEHEIC K
BEIADBKEVWERELTWVWS., Komi 57
MR DX5 £ — 5 X ETDERTERD I
BOWAERDEAR B =H V8T —OEIEE SR
(Hest) 1% 99.2%, ME=MESES (X 97.5%, BB
12 85.7% Tho7rc LB LTWVAD, F/, WER

o — LIV
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O Vo, HR, BHHOMEEILS L O 5 4
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N7 =18 918% DBEEFGERTH - o LES
n, BEAERBKEVWT EERELTVS,

AT Tl B IARHERRED ID 13, MZ 2801 ~
32.3%, DZ 0~ 84.1% Tdh 75, M7 —
LG KIGHEM O ID (&, MZ ® 4555 DZ & H/h
AR L, BEHESEROKE S E2EbE
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W EEERLTVWS, o0, MO S, 1
KEOGKIEF T3 <, MBEEEOEBED
KNP OAERICEEEHZ 5L EELTL
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DHMED, MZ OFEMRHEMEENCHE AL b
53 EEHEL TV A,

ko &b, DZoD15EH»S 16EICH T
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T, A WRHHeER 3 AR B b oo KBRS %,
EH 7 5T TIT>TORRRTEBEEZ SN
. $HRbL, 2EFAMRENR, GRAEEEE
IWE =728 2L (REOFMFEERD
v—s LI o, EEEEeESEH BXU%
DEFHRICE - T, EODPTVIEMWRESH
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EME Y — v OFEIR, 5~ 6KHICT TIC
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W3 i» SR OEADITVRY, KELEEAH S
W k5> Thsb, iz, MZOEIEDORZE
DRFERIZALDH 5 ~ 10%, DZ o Zznh%910%
REL, HBP/NSREER LT &P, WER
OEBEDF 2= F 1 v 7 213, BIZHIERDK
TVEVHIHEY BXOEME YT — v EE
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mL, BEfEoRFIcE, HEIKEIEET S
EVWAHHED S B LN DL, RERERO BN I T
Tld, BF&0EBNIEEELRT bOADIEL
BWEoERbH Y. WEREMRE LIH
RN, REEICB T 7 + — L2 OHUER
K<, fHx OFERBRRIC X > THEYITHD,
AERDBKE VL EHRESN TV S, ABfFoxt
LAE MZ, DZ & bicFThHo1a8, WhHEE D
BEME NS — v 3, AERKRFROBRBETIR, &
BEHEIRATOROWE S IKBbOAL Thb
b, MZ TREGEEO TEEICI oM, BEoHE
HEED SIZ & A EA LN, DZ TIIRIKERE
TORMNLBEFECLH IEPEOVRYD,
HEIND R Ty TP T bEMICH S NI FEE
Thote. T, HIIECE T 2HLHEL, HebE
NOBEBBELBEHEDOESOTH BH, MZ TIRER
DI LI - T, BFEREmMAAOSNT, 7
Y- rREPS S, BEEICH D BRI
BhianTwish-i.

MZ DEAAFRDOHIHEE (R 16 m/sec) 13, &
F/NERS 6 LD L NS L, DZ 0F)
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BHote. DZD AR, EEEERIC Y FR—L
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Fds6DTHA.
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