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Distribution of bluefin tuna exploited by longline
fishery in the western Pacific Ocean

Chiomi SHINGU, Yukio WARASHINA and Norio MATSUZAKI
(Far Seas Fisheries Research Laboratory) (Yokosuka Fish Market)

There is few information on the bluefin tuna (Thunnus thynnus) in the southern Pacific,
while extensive investigations were made for the species in the northern Pacific (YAMANAKA
1958, 1959, BELL 1963, NAKAMURA 1969, FLITTNER 1966). In this report we present distribution,
size composition and morphometric characters of longline-caught bluefin from the western
Pacific and discuss the interrelation between the northwestern and southwestern stocks.

Data used here include: (1) catch statistics from Japanese longline fishery in 1966 and 1967
by month and 1° square, (2) body weight composition of longline catch in 1966 by area and
quarter of the year, and (3) morphometric measurements of fish taken by longline in 1963 in
two fishing grounds of northern and southern hemispheres. The resulte are summarized as
follows;

1. Seasonal distribution of bluefin in the western Pacific longline grounds.

Basing on cursory observation of hook rate in 1966 and 1967, we treated an area between
Long. 120°E and 160°W.

Major fishing grounds in the western Pacific lie in the waters toward lands, except for the
areas east of Japan and around the equator where they further extend to the eastward (Fig. 3).
Monthly distribution of hook rates suggests that during early spawning season, April and May

(UEYANAGI 1969, YABE ef al. 1966), bluefin tuna aggregate in the spawning ground just east
of Okinawa, Taiwan and the Philippines, and leave there in June (Appendix Figs. |1 and 2). By
October they move in an area along Lat. 40°N near Japan and in the Tasman Sea. During
November and December bluefin off Japan show southward movement and reach Lat. 30°N
during January through March. The catch also occur in the equatorial area in this season.
2. Body weight composition of longline-caught bluefin by area and quarter, 1966.

The western Pacific was divided into five areas of A to E, basing on monthly distribution
of hook rates, to examine the geographical difference in body weight composition (Fig. 2).
Quarterly body weight composition (gilled and gutted weight, expressed in kg), are shown by
area in Figure 4. )

Large-sized fish over 120kg are caught throughout the whole western Pacific and comprise
major component of the catch. Medium-sized fish (60 to 120 kg) are incidentally taken from

area A together with large-sized ones. Catch from area C also comprises medium-sized fish
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almost comparable with large-sized ones in number. Small-sized fish under 60kg are taken

in small number only from area C. Proportion of the medium-sized fish in area C slightly

decrease from the first through fourth quarters, even though body weight composition data in

the other areas do not indicate any appreciable seasonal change.

3. Morphometric difference between the northwestern (area A) and southwestern (area E)
Pacific.

Eight morphometric characters were measured for 100 bluefin from each of area A (Lat. 20-
30°N, long. 132°-140°E) in March and April, and area E (Lat. 33°-48°S, Long. 149°E-180°) in
June to October, 1963 (Figs. | and 2, Table 1). Relative growth coefficients of each character
were compared between two areas by analysis of covariance (Tables 2 and 3).

Slight but statistically significant difference appeared for two characters, snout to insertion
of anal fin and snout to ventral fin, both of which are probably changeable due to evisceration.
Body weight showed signifiant areal difference, 134kg of the adjusted mean for the northern
samples and 121 kg for the southern samples. This may be attributable to the fact that the
northern fish were taken just before and in spawning season wherease the southern ones were
spent (Appendix Fig. 3).

Bluefin of various sizes occur in the north Pacific. Larval bluefin were collected from the
waters off southern Japan through the northeastern Philippines between early May and June
or early July (UEYANAGI 1969, YABE ef al. 1966, Fig. 5). Young bluefin, O- to I-ages, are taken
from coastal areas of the southwestern Japan. The fish at more advanced stage, I- to III-ages,
appear less frequently in the Japanese waters, but comprise major portion of catch off California.
Fifisheries in the eastern Pacific capture only few large-sized bluefin tuna of IV-age and
older that occur again in the western Pacific.

On the basis of the above observations and the trans-pacific movement of tagged fish, FLITTNER
(1966) and NAKAMURA (1969) proposed that the bluefin in the northern Pacific belong to a
single population originated in the waters east of Okinawa, Taiwan and the Philippines (Figs. 7
and 8).

Any information to suggest an existence of the spawning ground and youngs other than the
northwestern Pacific has not been reported through researches of larval bluefin and coastal
fisheries in the southwestern Pacific.

Considering the size composition of catch, bluefin tuna in the southwestern Pacific appear to be
adults (Figs. 4and 6). It is supposed, therefore, that the seasonal change in hook rates for the
southwestern Pacific shows the spawning migration of adult bluefin to the north Pacific, indicating

substantial mixing in the whole western Pacific Ocean.
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Table 1. Number, month of collection and body length of bluefin tuna
sampled from longline catch during 1963 for morphometric

comparison between the northwestern (Area A) and southwestern
(Area E) Pacific Ocean.

Area Month Numbet of fish Body length in cm
sampled Range Average
A Mar. -Apr. 100 171-219 195
E June-Oct. 100 171-225 198

See Figure 2 for sampling areas
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Fig. 1. Diagram showing morphometric measurements of bluefin tuna.
B.L. : Body length
H.L. : Head length
S. -I.F.D. : Snout to insertion of first dorsal fin
S.-1.S.D. : Snout to insertion of second dorsal fin
S.-1. V. : Snout to insertion of ventral fin
S.-1. A. : Snout to insertion of anal fin
I.V.-I.A. :Insertion of ventral fin to insertion of anal fin
P.L. : Pectoral fin length
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Fig. 2. Division of longline fishing ground for bluefin tuna in the
western Pacific Ocean.
Areas A to E are defined for analysis of body weight composition.
Morphometric samples were taken from shaded parts of Areas
A and E.
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Fig. 3. Distribution of 1° square where bluefin tuna were caught by
longline in 1966 and 1967.
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Fig. 4. Quarterly body weight composition of bluefin tuna taken by longline fishery
in areas A through E of the western Pacific, 1966.
See Figure 2 for division of fishing ground.
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Table 2. Relative growth equations of eight characters to body length (L) of

bluefin tuna taken by longline in the northwestern (Area A) and
southwestern (Area E) Pacific Ocean, 1963.

Character* Area** Relative growth equation
H.L. A P rr—

E 0. 4642 % 10908
SLED, A 0. 4215 % 105931

. 0. 4751 x L 0.9104
S.-1.S.D. A =

E 0.7107 X L0948
e A 0. 5184 % 109128

E 0. 5078 X L0150
Sl A 0. 8343 % L 0-9414

E 0. 6200 3 L0997
LV.-LA % —

E 0. 2485 X 110450
o 8 0. 5834 x L0193

Fe 0. 5604 I,0.7589
B.W. A 0. 2977 X 1041, 2.9100
2 0. 2503 X 10—41, 2.9249

* Body weight in kg and the other characters in cm
** See Figure 2 for sampling areas

Table 3. F, values for morphometric comparison of eight characters of bluefin
tuna taken by longline fishery in the northwestern (area A) and south-
western (Area E) Pacific Ocean, 1963,

Character e e h
fish sampled . -

H.L. 200 0. 0000 0.5384
S.-I.1st D 200 0. 3653 0. 0000
S.-I.2nd D. 200 0. 2432 0. 0277
S.-1.V. 200 0. 0227 4. 4883*
S.-1. A. 200 5. 8947* =
I.V.-L.A. 200 3.3555 0. 6444
P.L. 200 0.0188 2.1904
B. W. 200 0.0077 88. 5872%*

b : Regression coefficient

m . Adjusted mean

* . Significant at the 5% level

* : Significant at the 102 level
See Figure 2 for sampling areas
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Fig. 5. Distribution of the stations at which larval bluefin
tuna were caught, 1960-1969.
After UEYANAGI (1969)
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Fig. 7. Diagrammatic representation of migration of bluefin tuna
in the north Pacific Ocean by FLITTNER (1966).
Numerals in frames show range of body length.
Numerals out of frames show number of recovered tags and
duration at liberty.
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Fig. 8. Diagrammatic representation of migration of bluefin tuna
in the north Pacific Ocean by NAKAMURA (1969).
T : Kurashio Current from northern Luzon to Okinawa
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V : North Pacific Current area (including “Sanriku” area)
VI : Northwestern Pacific waters around Lat. 30°N and west
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Appendix Fig. 1. Monthly distribution of hook rate in 1° squares of bluefin tuna in the longline

(daytime-set) ground of the western Pacific, 1966.
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Appendix figure 1. (Continued)
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Appendix Fig. 3. Relationships of eight characters to body length of bluefin tuna taken
by longline in areas A (open circles) and E (solid circles) of the
western Pacific Ocean, 1963.
See Figures 1 and 2 for morphometric measurement and sampling areas.
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Appendix Table 1. Data of morphometric measurements of bluefin tuna taken
by longline in areas A and E of the western Pacific, 1963

Area A Body weight was expressed in kg and the others in cm.

No. F.L. H.L. S-LF.D. S-1.S.D. S-L.V. S-I.A. L.V-LLA. P.L. B.W.
1| 1712 48.5 51.0 93.4 56.2 105 53.7 33.8 920
2] 1712 49.8 52.0 93.0 572 105 53.3 34.4 38"2. 0
3| 1718 49.7 52.0 83..0 56.8  107. 55.5 34.1 : 97.0
4| 172.3 49.7 51.6 94.8 57.5  106. 54.1 34.8 1105: 0
5| 172.7 49.4 50.7 93.2 55.8  106. 55.2 34.0 » 94.0
6| 173.0 49.5 52.1 96.0 57.8 108 55.1 35.3 lio’o. 0
7| 173.0 48.7 52.5 95.5 570 106. 54.6 34.2 103 0
8| 173.5 48.5 51.3 93.7 55.5 107 55.5 33.2 §85. 0
9| 1738 495 520 95:5 582 108, 55.0  33.8  |97.0

10| 1743 50. 4 53.0 96.0 58.8 108. 54.5 35.5 111.0
1| 1745 49.3 53.5 95.0 56.5 108 56.0 35.2 104 0
12 1745 48.8 52.7 95.4 57.0 108 55.0 34.6 io& 0
13|  174.5 48.7 51.8 93,7 58.5 107 54.0 33.5 ioo. 0
14| 1747 505 517 935 580 108 543 338 1070
15 175.0 49.8 52.7 96.8 58.3 107. 54.2 33.7 1100. 0
16| 1755 50.8 53.0 95.3 56.2 107 54,3 33. 7 100 0
17 176.0 49.8 52.0 95.0 59.3 109. 55.3 33.8 104 0
18| 176.3 50.7 51,8 95. 6 57.5 108 55.5 336 100.0
19| 176.5 50.8 53.0 97.0 59.1 110. 56.3 35.5 iog. 0
20| 176.5 51.0 52.0 97.2 58.5 111 54.8 34.8  100.0
21| 1.0 498  sL2 95.4 569 107, 56.8 343  97.0
22 178.0 51.0 53:8 98,0 58.0 111. 56.1 36.4  111.0
23| 1780 50.0 52.2 96.7 58.8 111, 55.8 34.6 Two. 0
24| 178.0 48.7 50,4 9720 5.2 108. 57.0 3.3 1000
25| 1786 50. 8 54.3 98.5 59.8 112, 57. 4 5.4 108.0
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No. F.L H.L. S-LF.D. S-1.S.D. S.-I.V. S-I.A. L.V-LLA. P.L. B. W.
26 178.9 51.0 53.3 95.8 60.0 108.7 55. 4 35.5 109.0
27 179.5 51.4 53.2 99.1 59.5 110.3 55.7 36.5 124.0
28 180.0 51.5 55.0 99.0 90.5 111.3 56. 2 35.1 113.0
29 180.0 51.0 54.3 97.2 60.8 110.5 57.0 36.3 101.0
30 180. 2 50.5 53.3 97.0 59.8 109. 4 55.8 36.2 98.0
31 180.3 51.2 54.8 99.5 58.8 111.8 56. 6 34.8 123.0
32 181.8 50. 4 54.2 100.0 60. 3 1192 56.0 35.5 110.0
33 182.4 49.9 52.8 97.2 58.7 110.3 58.0 34.8 113.0
34 182.8 52.2 53.5 98.0 60. 5 113.3 56.5 35.9 119.0
35 182.8 50.8 55.9 99.7 59.0 111.4 56. 4 34.8 112.0
36 183.0 51.0 54.8 99. 4 58.7 11957 57.0 46.3 111.0
37 183.3 52.3 53.4 98.3 61.0 113.0 58.2 36.2 115.0
38 183.6 52.3 55. 4 98.7 59.3 111.8 58.0 36.0 118.0
39 184.0 50. 8 54.8 100. 1 60. 3 111.7 56. 7 36.4 120.0
40 184.1 51.8 54.3 99.0 61.0 113.3 58.4 35.8 116.0
41 154. 2 51.7 55.7 99.0 60. 7 112.8 58.7 34.8 113.0
42 184.8 52.0 55. 8 101.5 60. 7 114.8 58.8 36.2 122.0
43 184.8 52.0 54.5 100.0 59.8 112.8 58.0 36.5 105.0
44 185.0 51.0 53.8 98.2 60.0 112.0 59.2 35.5 121.0
45 186.0 52.9 55.0 101.3 61.6 115. 4 59.4 47.3 121.0
46 187.0 51.2 54.8 99.7 59.8 113.2 57.6 35.9 108.0
47 187.0 52.3 56. 2 102.3 62.3 115.5 59.2 37.1 123.0
48 187.0 52.0 54.5 101.0 60. 5 113.8 58.8 35.6 110.0
49 189.1 53.3 55.5 101.2 63.3 116.2 60.0 35.9 130.0
50 189.3 53.0 55.0 101.5 61.3 114.0 60.0 36.8 132.0
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No. F.L H.L. S-LF.D. S-1.S.D. S-LV. S-LLA. LV-ILA. P.L. B W.
51| 189.9 52.8 56.7 101.8 62.0  117.0 60.3 37.9 1310
52| 190.4 53.8 54.9 102.3 63.3  117.0 60. 6 3.6  125.0
53| 190.5 53.8 57.0 102.5 61.7  115.4 59.7 38.5  128.0
54|  191.6 54.7 57.0 103.8 62.3  117.3 60.3 37.6  137.0
55|  192.0 53.3 55.5 103.8 64.0  118.4 61.0 38.0  135.0
56 | 193.0 54.8 58.0 104.2 64.3  118.2 60.5 36.6  123.0
57|  196.0 54.1 58.0 104.3 62.4  119.5 60. 4 36.9  138.0
58|  196.0 55.7 58.2 106. 2 64.5  122.0 61.7 39.0  148.0
59| 196.8 54.6 57.8 105.0 63.0  118.2 61.2 37.5  150.0
60 | 196.8 55. 4 59.0 107.0 62.7  119.6 60.7 38.3  133.0
61| 197.0 53.8 57.3 104.7 64.0  121.0 60. 1 7.1 139.0
62| 197.5 56. 6 59.0 107.0 64.8 1210 61.0 39.5 1320
63| 197.6 53.8 58.7 105. 6 63.4  122.3 60. 2 38.0  140.0
64 | 197.7 54.2 58.2 104.8 64.3  120.8 62.5 37.2  148.0
65| 197.8 54.0 57.8 106. 4 64.5  121.0 62.3 39.3  148.0
66 | 197.8 55.7 59.2 107.3 65. 1 122.7 63.0 38.0  142.0
67 | 198.0 54.3 58.8 106.3 63.2  119.4 62.8 37.2 1420
68| 198.0 56.0 57.3 106.0 65.5  120.0 60. 6 38.5 1300
69 | 198.7 56.0 60.0 108.5 64.0  122.0 62.8 38.8 1510
70| 199.0 54.7 58.2 106.0 65.0  120.5 61.0 39.7  130.0
71| 199.0 55.6 59.0 107.6 63.8  122.0 63.3 38.8  139.0
72 199.4 57..0 58.8 108.3 65.0 122. 1. 61.3 39.0 170.0
73| 199.5 55.3 59.8 107.2 63.6  121.0 63.1 38.4  143.0
74| 199.8 65.5 60.0 109.0 64.5  121.5 62.2 39.5  142.0
75| 199.9 55. 4 57.7 106.2 66.0  124.0 66. 6 39.8  147.0
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No. F.L. H.L. S.-ILF.D. S-1.S.D. S-I.V. S-I.LA. IL.V.-IA. P. L. B. W.
76 200.5 56.0 59.8 107.5 64.3 121.4 64.5 38.6 145.0
i 200. 8 56.8 59.0 108. 2 66. 7 124.8 64.0 37.7 154.0
78 200.9 55.0 58.0 108.0 66.5 122.0 63.5 37.6 156.0
79 201.5 56.0 59.5 108.7 65.7 124.3 63.0 38.4 156.0
80 203.0 55.5 58.8 109. 3 67.0 125.0 64.0 39.0 148.0
81 203.5 57.4 59.6 109. 2 66.5 122.8 62.7 39.8 153.0
82 203.9 56.4 58.8 108.5 65.5 124.0 65.2 39.4 i51. 0
83 204.2 56.5 60.0 110.7 65.3 125.0 64.2 38.5 151.0
84 204,7 58.0 61.0 108. 5 67.8 124.5 63.6 38.1 165.0
85 206.0 57.0 59.8 111.4 67.0 125.7 64.4 39.2 _‘155: 0
86 206.1 56.4 61.5 110. 6 66. 7 126.4 64.0 39.4 i60. 0
87 206.2 58.5 62. 4 111.3 68. 4 124.8 64.8 40.4 161.0
88 206.5 57.8 60. 8 112.7 66.7 127.0 65.6 40.8 170.0
89 206.5 58.3 62. 6 112.3 66. 5 127.4 64.2 38.8 172.0
90 207.3 59.0 62.6 112.5 68.0 128.3 65.1 38.8 183.0
91 207.5 58.5 61.5 110.8 67.3 126.6 66. 2 38.5 ;58. 0
92 207.8 57.8 61.8 113.6 66.5 127.2 64.7 38.6 174.0
93 208.5 57.5 60. 6 111.0 69.0 127.8 65.8 38.9 ﬁ65. 0
94 208.5 59.0 62.5 114.2 66.8 127.5 66. 8 40.0 177.0
95 280.8 59.7 67.5 112.5 68.5 128.2 65.0 39.2 154.0
96 209.0 58.8 61.2 114.0 68.5 126.3 64.6 40.5 162.0
97 210.2 59.0 63.5 112.0 67.5 127.5 66.0 39.3 175.0
98 210.3 59.7 63. 2 114.2 68.7 130.0 67.2 39.6 175.0
99 217.5 61.0 65.0 117.0 70.3 132.8 68.0 41.0 éOO. 0
100 219.0 61.3 63.8 117.5 (R 133.8 68.8 41.9 ‘E187. 0




PEBAEHETRAEDODIC I S>THIESNS 7 o~/ 0 DS 137

Area E
No. F.L. H.L. S-LF.D. S-1.S.D. S-LV. S-TLA. IL.V-ILA. P.L. B.W.
1 170.8 49.5 51. 93.0 56.3 104.7 53.0 33.5 86.0
2 173.8 48.2 52. 96.0 56.8 104.5 54.8 35.2 83.0
3 174.1 50.3 52. 95.0 56.0 106.5 55.0 35.0 98.0
4 175.0 50.2 52. 94.2 58.6 106. 8 56.0 35.9 85.0
5 177.0 49.6 52. 94.5 58.8 108. 3 55.2 35.5 92.0
6 178.6 50. 8 54. 96.5 57.8 109. 0 56.8 34.6 105. 0
7 180.5 50. 4 53. 99.0 58.2 110.3 56.0 34.8 96.0
8 181.5 51.2 55. 10C.0 58.5 110. 4 57.2 35.7 97.0
9 161.7 52.0 54. 96. 8 60.5 112.0 55.5 34.5 93.0
10 183.0 51.8 53. 98.0 58.7 110. 7 57. 4 34.8 102.0
11 183.2 53.2 56. 101.2 62.3 115.0 58.0 38.5 f18. 0
12 183.3 51.0 55. 97. 4 60.5 109. 8 56. 0 35.5' !98. 0
13 183.5 52. 4 54. 100.5 58.2 112.2 57.7 36.0 112.0
14 184.0 51.0 53. 99.0 59.7 113.4 59.5 34.8 115.0
15 184.0 50. 8 53. 98.5 58.8 110. 8 58.5 35.0 99.0
16 184.1 52.0 54. 98.7 59.8 114.6 59.0 37.0 1’07. 0
17 184.7 53.2 56. 103.0 59.0 114.4 57.0 37.3 i16. 0
18 185.3 52.3: 55. 100. 0 60.3 112.6 57.2 35.5 100.0
19 185.5 52.0° 54. 100.3 59.5 113.0 57.8 36.9 113.0
20 186.0 53. 6 54, 101.3 61.0 114.7 60. 0 37.3 111.0
21 186.0° 53.6° 57. 99.8 59.8 112.5 58.2 35.8 foo. 0
22 187.5 53.58 56. 102.6 60. 8 114.5 59.0 36.5 1;06. 0
23 187.5 51.5° 55. 102.0 59.8 113.0 57.4 87 9 1@01. 0
24 187.9 54.07 56. 99. 4 62.7 115. 4 59.3 37.0 1%13. 0
25 188.6 54.2 54. 101:7 61:0 114.7 58.5 37.0 ﬁo. 0
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No. F.L H.L. S-LF.D. S-1.S.D. S-L.V. S-LA. L.V-LLA. P.L. B.W.
26| 188.6 53.3 56.7 103.5 60.8  113.5 58.5 36.3 1110
27 | 189.0 54. 4 55.3 102.8 62.6  116.7 59.8 37.9  112.0
28 |  189.0 52.7 57.2 104.0 63.0  117.8 58.8 38.4  130.0
29| 186.5 53.0 55. 2 101.2 61.8  116.7 60. 4 38.4  116.0
30| 190.0 52.5 56.2 102.0 61.5  115.0 61.0 3.7  103.0
31| 190.2 53.5 57.8 104.0 64.0  118.2 61.0 37.1  124.0
32| 190.3 54.0 55.0 102.3 63.2  117.8 58.8 37.4 1230
33| 190.8 52.2 55.0 102.0 61.5  116.5 59.5 35.8 1100
34| 191.0 53.0 56.0 102.0 62.0  116.0 60.3 36. 6 98.0
35| 1917 52.5 55.2 102.0 61.9  115.2 61.0 38.0  128.0
36| 193.0 55.0 59.0 105.0 63.5  119.3 60. 4 39.3  127.0
37| 193.0 55.0 58.0 106.0 63.0  120.5 63.0 35.9  129.0
38|  193.0 53.5 56.5 103.0 63.9  117.0 59.5 37.0  118.0
39 | 193.2 53.5 56. 8 103.3 61.8  117.2 60.2 37.7  130.0
0| 193.5 52.8 57.3 102.5 61.4  118.7 61.8 3.6  121.0
41| 1935 54.2 57.7 104.5 61.8  117.5 60.5 37.1 1210
42| 194.3 54.7 57.3 105. 4 64.2  120.0 62.0 383  121.0
43| 1645 54.8 59.0 104.2 62.0  118.2 62.0 39.6  135.0
44| 194.8 54.5 56.6 104.0 64.4  119.3 62.0 37.1  136.0
45| 195.0 55.0 56.0 105.2 63.5  119.2 62.2 39.3  127.0
46| 195.0 55.0 58.0 107. 2 63.2  119.7 60.5 37.0  129.0
47 195.2 54.8 59.2 104.5 63.8  117.4 59.8 38.0  123.0
48| 195.5 55.5 58.5 106.0 62.8  118.7 60.7 36.8  122.0
49| 195.8 56.8 58.5 107.3 65.5  121.4 64.6 37.3  165.0
50| 196.0 55.5 58.0 105.2 62.5  121.5 60. 4 36.6  127.0
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No. F.L H.L. S-LF.D. S-1.8.D. S-L.V. S-LLA, LV.-LA, P.L. B. W.
51 196.3 55.0 57.0 105. 2 63.3 119.0 61.3 38.0 129.0
52 196.5 54.4 57.0 104. 4 64.2 117.8 60.3 37.5 120.0
53 197.9 54.5 58.0 106. 0 62.8 118.8 59.8 36.9 112.0
54 197.8 53.8 56.9 103.6 63.3 119.3 62.0 38.6 110.0
55 198.0 56.0 59.8 107.0 64.5 121.0 61.8 38.4 126.0
56 198.0 56. 4 60.0 107.7 65.7 122. 5 63.0 39.0 130.0
57 199.1 56.0 59.7 108. 2 63.8 121..7 64.0 39.3 127.0
58 199.3 55.4 57.4 105. 4 65.0 120.8 61.8 37 125.0
59 199.5 55.8 59.3 110.0 62.7 122.5 62.0 37.2 148.0
60 199.7 55.0 59.7 107.2 63.8 123.0 63. 4 38.6 127.0
61 200.3 56.5 60.0 108. 4 63.3 121.5 62.5 40.6 138.0
62 200.7 57.0 58.7 108. 2 64. 4 124.0 63.6 39.5 152.0
63 201.0 57.0 60.5 109.3 65. 6 122.0 61.5 40.3 136.0
64 201.7 57.5 59.7 108.3 64.8 122.8 64.5 40.0 141.0
65 202.5 57.5 61.5 110.0 66.0 124.3 62.5 40.1 140.0
66 202.8 55.3 58.4 111.0 64.5 127.0 64.5 38.4 163.0
67 202.9 56.1 60.0 110.8 64.5 124.2 65.0 37.8 140.0
68 203.0 58.2 61.0 110.7 66. 8 125.0 64.2 37.9 154.0
69 203.8 57.0 61.0 110. 7 64.8 124.7 65.3 38.5 136.0
70 203.8 57..3 59.7 110.4 64.6 124.3 63.5 37.4 143.0
71 204.0 57.4 60. 8 110.5 66.5 124.5 65.0 40.0 157.0
72 204.5 58.0 61.0 110.0 64.8 123.0 65.0 40.5 148.0
73 204.5 56.7 60.3 107. 4 65.9 128.0 63. 4 39.7 128.0
74 204.7 56.0 60.0 111.5 67.6 125.0 63.0 37.7 157.0
75 205.0 57.0 60.0 110.0 65. 6 123.4 64.0 40.8 132.0
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No. E.L. H.L.. S-LE.D. S-LS.D. S-I.V. S-T.A. LV.-IA, P L. B.W.
76 205.0 56.8 62.0 111. 7 66.3 124. 4 65.0 40.0 143.0
ifh 205.7 57.6 62.0 113.0 67.6 126.0 65.8 39.0 143.0
78 206.0 59.0 58.5 110.0 65.8 126.0 67.0 39.0 143.0
79 206.0 57.0 60.0 112.0 67.7 123.8 64.3 41.6 155.0
80 206.0 57.0 58.8 109.0 66.5 128.0 66.0 40.6 145.0
81 206.0 58.6 61.5 108. 8 67.0 124.7 64.0 40.0 116.0
82 206.1 58.7 59.3 110. 6 68.8 128.5 66. 2 38.3 156.0
83 206. 2 58.0 61.7 110.0 65.9 126.0 66. 2 41.2 148.0
84 206.5 57.3 59.5 110.0 66.0 126.0 66.3 39.9 135.0
85 207.0 58.6 63.2 114.0 68.5 128.7 65.0 40.0 140.0
86 207.8 57.8 60. 7 113.5 67.2 126.5 64.5 38.4 154.0
87 208.7 57.4 60. 8 112. 7 66. 6 128.0 67.2 38.9 154.0
88 209. 5 58.5 62.5 113.0 673 125.8 66.0 40.5 163.0
89 210.5 59.0 63.0 114.0 68.0 129.0 68. 2 38.9 165. 0
90 210.5 58.2 60.5 110. 8 68.0 129. 4 66. 8 41.0 165.0
91 212.0 60.0 63.3 114.6 68.6 128.5 66.0 40.7 150.0
92, 213.5 59.5 62.0 113.5 70.2 129.7 66. 8 42.5 175.0
93 215.0 59:8 63.5 116.7 70. 4 131.5 67.0 42.0 202.0
94 216.0 60.5 64.5 117.:1 68.8 132.0- 68. 4 40.7 153.0
95 217.7 60. 6 63.3 116..7 69. 6 131.0 70.0 41.9 167.0
96 220.3 61.6 63.8 116.5 70.8 135.0 68.5 41.6 1720
97 221.0 61.2 64.5 120.0 71.0 136. 3 70.5 41.0 177.0
98 221.7 61.0 66.0 120.:2 70.8 135.0 70.3 41.1 164.0
99 222.4 61.6 64.8 119.5 70.6 135.5 71.0 41.4 181.0

100 224.5 62. 4 66.0 122.5 72.0 137.0 7165 42.5 193.0




