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Observations on the Distribution of Tuna Larvae in the
Indo-Pacific Ocean with Emphasis on the Delineation
of the Spawning Areas of Albacore, Thunnus alalunga

Shoji UEYANAGI

(Far Seas Fisheries Research Laboratory)
Synopsis

The results of a study of larval tunas for the purpose of determining their spawning areas

in the Indo-Pacific Ocean are presented in this paper.

The morphology, distribution (vertical and geographical), and relative abundance of the

larvae of the important tuna species are described and discussed but with emphasis on the

albacore (Thunnus alalunga), since the delineation of the spawning areas of this fish was one

of the main purposes of this study.

1) The larvae identified as albacore very closely resemble those of yellowfin tuna (Thunnus

J

albacares). They are distinguished from each other, however, by some slight morphological
differences such as the presence or ahbsence of melanophores on the tip of the lower jaw
in larvae smaller than about 9 mm. in size (albacore larvae do not have any melanophores
on this part) and the distributional pattern of red chromatophores on the body.

The identification key for the larvae of five species of tuna-...albacore, bluefin (T. thynnus),
southern bluefin (T. maccoyii), bigeye (T. obesus) and yellowfin.---is a tentative one applied
to larvae smaller than approximately 8 mm, in size, This key is based on the distributional
pattern of chromatophores,

The development of the albacore larva is similar to that of other tuna species (yellowfin,
bluefin, etc.) already described (Matsumoto, 1958; Yabe, Ueyanagi and Watanabe, 1966).
The full complement of rays is developed when the larva is around 13 mm. in total length.
The wvertical distribution of tuna larvae in the shallow layer of 50-60 m., where tuna larvae
are presumed to be restricted, is discussed on the basis of results of simultaneous horizon-
tal surface (0-2m.) and subsurface (20-30 m.) larval net tows.

There are no marked differences in larval tuna occurrence during the night between the
surface and at 20-30 m. depth. Different tendencies, by species, are recognized during the
day, however, as follows:

Skipjack tuna.--Larvae are scarce at the surface and the difference in occurrence between
the surface and at the 20-30 m. layer is remarkably large.

* 4446 H 1 B s PEKEENEITEET 185



178 iE i L] i

3)

4)

Albacore.---Larval occurrence in the 20-30 m. layer is greater than at the surface, but this
tendency is not as marked as in the skipjack tuna.

Yellowfin tuna.---Larval occurrence is almost the same at the surface and at 20-30 m. depth.
Bigeve tuna.---Larval occurrence at the surface is greater than in the 20-30 m. layer, in con-
trast to the skipjack tuna.

The size composition of larvae taken during the night at the surface resembles the size
composition of larvae taken during both day and night at the 20-30 m. depth. In compar-
ison, smaller larvae are numerous in the catches made at the surface during the day.

The geographical distribution of larvae in the Indo-Pacific Ocean are illustrated and
described.

Albacore.---The larvae occur in the subtropical areas centering around 20° lat. in the North
and South Pacific and in the Indian Ocean. They are not found in equatorial waters.
These distributional areas of albacore larvae can be said to correspond approximately with
the waters surrounded by the subtropical gyres. The range in larval distribution expands
during the hot season and contracts during the cold season.

Yellowfin tuna.--In contrast to the albacore, tropical waters centering around the Equator
appear to be the main distributional area of the yellowfin tuna larvae. From Africa to
Central America, the larval distribution continues throughout the tropical Indo-Pacific areas.
Larvae occur all the year round in tropical waters and the range of their distribution
expands to higher latitudes in the respective summer months in the Northern and Southern
Hemispheres. The lower limiting temperature of larval distribution of vellowfin tuna is
presumed to be about 26° C. It is noted in this connection that the north-south range of
larval distribution is narrow in the eastern Pacific, around 120° W, long., in concert with
the temperature distribution as cold water converges toward the Equator from the north
and south.

Bigeye tuna.---The larvae are mainly distributed in the warm, lower latitudinal areas as in
the case of the yellowfin tuna. Unlike the yellowfin tuna, however, there appears to be no
concentrations of larvae in the waters adjacent to Central America.

The density of larvae in the Indian Ocean appears to be high in the eastern part of the
distribution.

Skipjack tuna.--The range in the larval distribution is the widest among the tunas, The
skipjack tuna larvae occur in waters inhabited by the larvae of yellowfin and bigeye tunas
as well as in lower temperature waters, but they are rarely found in waters with temper-
atures below 24° C. In the eastern Pacific the north-south range in the larval distribution
is compressed, and this may be a reflection of the water temperature distribution.

Bluefin tuna.---In contrast with the skipjack tuna, the larvae of this fish are restricted to
rather narrow areas such as the Kuroshio Current and the Kuroshio Countercurrent between
Formosa and the southern waters of Japan,

Southern bluefin tuna.---The distributional area of the larvae of this species appears to be
restricted to the eastern Indian Ocean between the Sunda Islands and Australia.

The following oceanographic characteristics are recognized in the spawning areas of the
albacore:

The water temperature of the surface layer (above 50-60 m.) is higher than 24°C. The

surface mixed layer is deep and there exists no thermocline in the layer from the surface
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to about 250 m

5) The peak spawning season of the North Pacific albacore is believed to be during the
summer months. However, some spawning appears to take place throughout the year in
the areas south of 20° N. lat. The spawning potential in the summer is estimated roughly
to be 10 times as great as during the winter on the basis of larval density and the extent
of the spawning areas. The spawning of albacore in the South Pacific and the Indian
Ocean are presumed to take place actively in their respective summer months.

6) The relative abundance of tuna larvae by areas in the equatorial and western Pacific are
discussed. In the equatorial areas (0-10° N., throughout the Pacific), the following trends
are indicated:

The larvae increases in density westward in skipjack tuna and eastward in the bigeye tuna.
There is no consistent east-west trend in the yellowfin tuna.

In the western Pacific, west of 180°, (A - areas of the Kuroshio Current and the Kuroshio
Countercurrent, B-10° -25° N, C-10° N-10° S, D-10°-25° S) the following was found on
the relative abundance of tuna larvae:

The dominance of bluefin tuna larvae in the early summer is characteristic of area A.
Skipjack tuna larvae are predominant, occupying 60 to 70 percent of the total, throughout
areas B, C and D. Except for the skipjack, albacore larvae are most abundant in areas B
and D, and vellowfin larvae in area C. The relative abundance of bigeve tuna larvae seems
far less than those of yellowfin tuna and the spawning potential of bigeye tuna is consid-

ered to be very small as compared to that of the yellowfin tuna in the western Pacific.
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Fig. 22, Relative abundance of tuna larvae by season and area in the western
Pacific, a) percentage of occurrence, and b) average catch of larvae in 20-minute
horizontal surface (bigeye and bluefin tuna) and subsurface tows (other species)
with a 2.0-m net, (Areas A B C D are as shown in figure 21; AL...albacore,
BE...bigeye, YF.--yvellowfin, SJ---skipjack, BF ... bluefin tuna.)
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LIST OF APPENDIX FIGURES

Appendix figure 1. Locations of larva net tows made by the R/V Shunyo Maru and the R/V

Shovo Maru of the Japan Fisheries Agency, 1958~67.

Appendix figure 2. Larva net tows made by research vessels of the prefectural fisheries ex-

perimental stations and the fisheries high schools, 1957~67. ( The number of tows is indi-

cated for each 10 - degree quadrangle.)

Appendix figure 3, a, b,

Appendix figure 4. a, b,

200 g in weight).

Appendix figure 5. a, b.
Appendix figure 6. a, b,

Appendix figure 7. a, b.

Distributions of albacore larvae,

Locations of capture of female albacore with ripe ovaries (more than

Distributions of yvellowfin tuna larvae.
Distributions of bigeye tuna larvae,

Distributions of skipjack tuna larvae.

Appendix figure 8. Distributions of bluefin tuna larvae.

Appendix figure 9. Distributions of southern bluefin tuna larvae.

Appendix figure 10. Presumed spawning areas of the albacore,

Surface isotherms of 24°C and 26°C are shown with the distribution of larvae in the

Figs. 3,5,6,7,8, and 9.
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Appendix table 1. Data of capture and measurements for the specimens

described and figured, Albacore.

Thunnus alalunga.

Specimen No, 1 2 3 4 5 6 ‘ T gra
Date 7-11-1960/5-26-1961/6-20-1961{7-3-1960/6-6-1961 6-19-1961‘5-26-1951 11-14-1965
Locality 113*??1\1 | ]8‘_1:1N 23-‘.431\1 25-01N i17‘4_1.51"'1 22—_-'19N ‘ 18—_14N 19-30S
-51.5E| 166-01E | 151-36 E 150-22E|169-06 E| 152-35E | 166-01E | 175-28E
Measurements in mm:
Total length 3.4 4.3 5.7 Tard 10.1 13.1 16.5 [ca.19.5
Body length 3.2 4.1 5.2 6.6 8.4 10.9 14.0 16.5
Head length 0.8 1.5 2.0 3.0 3.9 5.2 6.0 6.5
Snout length 0.2 0.5 | 0.8 1.0 1:5 1.7 2.0 2.4
Dia. of eye 0.35 0.5 0.7 0.9 1:2 1.6 1.75 2.0
Dia. of orbit Tl 1.5 2.0 2.2 2.3
Upper jaw length 0.5 0.9 1.4 1.8 2.5 3.0 3.4 3.6
Body height (1)* 0.75 1.05 1.3 1.8 2.3 3.2 4.1 4.5
2y 0.65 1.2 1.8 25 2.2 3.8
Snout to 1st dorsal fin 2.3 3.2 4.1 55 6.5 =l
Snout to anal fin 32 | 4.4 5.7 TS 9.5 10.7
Snout to anus 1.3 1.9 2.6 3.7 | &1 6.9 9.2 10. 4
Pectoral fin-ray length 1 0.7 :' 1.0 1.1 1.6 |ca.2.0
Pelvic fin-ray length 0.8 | 1.2 |ca.l.8 2.1 |damaged
1st dorsal fin-ray length I 1.4 1.9 dama%;j damaged
Counts: | l ‘
No. of 1st dorsal fin-ray | | [ (13 14 14 15
No. of 2nd dorsal fin-ray | | 15+8 15+8 15+8 14+8
No. of anal fin-ray | ‘ | 15+ 8 14+8 14+8 14+7

*
ok "

dopk

Body height (1) ---
(67

This specimen is not illustrated in the text,

at ventral fin origin

at anal fin origin

Appendix table 2.

The following tables list the number of tuna larvae (five species) collected from the R/V

Shunyo-Maru on 13 cruises in the western Pacific in 1960-1967. Simultaneous surface (0-2m.)

and subsurface (20-30 m.) horizontal tows were made with a 2-m (dia.) larva net for 20 minutes

on each cruise except for the 1960 June-July (for 30 minutes on this cruise). Surface horizon-

tal tows for 15-20 minutes were also made on several cruises,

name :

tuna.

Abbreviations for the species
AL...albacore, BE.--bigeye tuna, YF.--yellowfin tuna, BF-..bluefin tuna, S].--skipjack
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SHUNYC-MARU 1960, June-July

Time : Surface »
Date started‘ Locality | Temp. °C| St. No, : AL BE YF BF SJ
6-29 | 1942 |30-45 N 13852 E| 26.9 1 s
30 | 1144 | 20-48 141-09 27.4 2 S
2110 | 28-59 142-23 27.8 3 5 17
7-1| 1143 | 27-50 144-20 gg.q L5 . |
1945 | 27-08 145-25 | 28.0 5 S
7- 2| 1143 | 26-08 147-43 28.7 | 6 S
1945 | 25-46 148-48 285 | 7 S 2
7-8| 1144 | 24-56.5  150-10.5 28.6 8§ S
1930 | 25-01 150-22 | 28.1 9 S 8 10
. | Sh, 1 14
- | Sh, 18
2330 | 25-00 150-26 28.6 12 S q 3
| Sv, | 5 10
| Sh, | 3 2
7- 4| 0332 | 25-01.5  150-32 27.8 |15 S 4
7 Sb, 3
| i Sh, 1 5
0730 | 24-58 150-35 27.7 |18 S 1
| Shl 3 3
I ‘ Sb, 13
1140 | 24-57 150-38.5 27.7 |21 S
! Sh, 9
- Sh, 1
1945 | 24-10 149-37 28.5 ‘24 S 9 3
7-5| 1145 |23-15 148-16 29. 1 s |
1945 | 22-30 147-25 28.6 | S | 3
2330 | 22-35 147-39 | 28.2 |27 S 9 5
| | Sb, 0 24
| | Sh, 4 1 16
7- 6| 0332 | 22-29 147-29 28.2 130 S 2 9
‘ | i Sb | 5 8
Sb, 11 9
0730 | 22-35 147-36 | 28.9 |33 S
Sb, 15
Sh, 2 2
1219 | 22-29 4738 | 29.1 |3 S
1925 |22—15 147-50 28.4 |37 1 2
| Sh, ] 15
| 1 Sb, 2 T
7- 7| 1142 \22-35 148-07 | 29.7 |40 S
2245 | 21-50 147-23 29.4 |41 S
7-8| 1140 | 21-36.3 146-49 | 30.4 |42 S
2043 | 21-00 146-18 | 20.9 |43 S 1 1
7-9| 140 | 20-32 145-13 29.7 |44 S
1945 | 20-19 144-41 | 29.4 |45 S 1 1
2330 | 19-58 14427 | 294 46 S 7 2
Sb, 4 2 31
Sb, | 6 26
7-10 | 0330 ~19—51 144-27 | 29.1 |49 S 6 15
- Sb, | g 32
| I Sh, 3 13
0740 | 19-40 144-15 29.3 |52 S
Sb, 7 4
Sh, 10
1318 | 19-49.7  144-17.4 | . 29.7 |55 S
1930 | 19-05 143-47 30.0 |5 S 8
Sb, | &
Sh, )
2330 | 19-05 143-51 29.4 |59 S 1
Sb, 4 1
Sh, 3
7-11 | 0328 | 19-07.5  143-58 29.8 62 S
Sb, 1
Sb, 2 1
0730 | 19-00 143-54 29.6 |65 S
| Sbl




| 3 |
Date | e Locality .Tsé‘gpa“:fcl St. No.|AL BE YF BF S]J
7-11 Sh,
1206 | 1857 N 143-51.5E| 30.3 68 S 1 1
1525 | 18-58 193-51 3.2 |69 S
| Sh, 1
i Sb, 1
| 1945 | 18-43 143-25 3.1 |72 S
7-12 | 0330 | 17-59 142-59 29.5 73 ‘S 1 1
Sh, 11 3
Sb, 4 2
| 0725 | 17-55 142-55 29.3 |76 S
Sb, 2 1 1
I CSh, | ] 1
| 1205 | 18-04 142-53.5 30.9 79 S
| 1525 | 17-56 142-57 3.2 |8 S
Sb, | 6 2
Sh, 1
1825 | 17-55 142-54 29.9 83 S 1
| | Sb, 25
Sh, 4 10
2337 | 17-50.3  142-53.5 20.4 |8 S
| Sb: 9 1 1
‘ Sh, 11 g
7-13 | 1142 | 17-38 142-42 30.0 /8 S
1900 | 17-43 142-44 29.9 90 S 8
7-14 | 1140 | 17-40 142-50 29.9 191 S
1945 | 17-21 142-22 192 8 1 32
2330 | 17-01 141-59 29.8 93 S 1 8
Sb, | 17 1 36
| Sb, 2 26
7-15 | 0328 | 17-02 141-56 29.6 96 S 2 6
| Sb, 3 2 52
Sb, 4 53
0730 | 17-05 141-50 29.7 |99 S
Sb, | 1 5
Sh, 1 13
1208 | 17-09 141-48 29.9 102 S
1527 | 17-08 141-48.5 29.9 103 S
Sb, 1 2 5
Sh, 16
1945 | 16-45 141-26 29.6 [106 S 9 2
7-16 | 0340 | 15-58 141-01 29,5 107 S 1 1
| | Sb, 11 1 2
| Sh, 6 3 3
0725 | 16-00 140-57 29.4 110 S
1 Sb, | 4
| Sb, 2 16
1212 | 16-01 140-54.5 2.6 (113 S
1528 | 16-03.5  140-53 30.1 114 S
‘ Sb, 2 1 5
Sh,
| 1925 | 16-07 140-45 29.5 |117 S
Sb, 3 2
4 | sz 3 1 12
| 2327 | 16-10 140-40 29.5 120 S
| Sbl 3
[ | Sh, 2 3 8
7-17 | 1130 | 15-58 141-03 29.7 [123 S
1930 | 15-45 140-37 29.6 [124 S 2 )
7-18 | 1130 | 14-55.5  139-56 29.6 (125 S
1920 | 15-03 139-52 29.6 126 S
Sb, 2 14
Sb, 2 1
2330 | 15-05.5  139-49 29.5 129 S
Shb, 1 1
Sb, 8 2 8
7-19 | 0328 | 15-07.5  139-46.5 29.5 132 S
Shb, 7 3
Sb, | 14 5




Time

Surface | St N

Date started Locality Temp. °C| o | AL BE YF BF 2
7-19 | 0730 | 15-10 N 139-45 E| 29.6 [135 gb
1
Sh,
1210 | 15-09.8 139-40 30.2 |138 S
1528 | 15-12 139-38.5 30,3 139 S
Sh, 9
Sh, 1
1930 | 15-42 139-40 29.7 (142 S 1
7-20 | 1130 | 16-06 139-40 32.0 143 S
1900 | 16-40 139-45 30,1 144 8
2211 | 17-06.5 139-45 30,0 145 S 1
7-21| 1130 | 17-23 139-56 30.5 146 S
1900 | 17-58 139-42 29.8 (147 S 1
2342 | 18-34 139-48 29.8 (148 S 2
7-22 | 0310 | 19-00.5 139-54 29.9 149 S 3
0745 | 19-42 139-54 29.9 (150 S
1140 | 20-16 139-55 30.1 151 S
1635 | 21-00 139-54 30,0 152 S 1
1930 | 21-26 140-10 29.9 153 S 3
2257 | 22-02 139-51 29.9 (154 S
7-23 | 0500 | 23-00 139-45 30,0 155 S
1155 | 24-00 139-42.5 156 S 1
1900 | 25-03 139-28 20.9 157 S 10 2
7-24 | 0218 | 25-58 139-00 28.9 158 S 1 3
0945 | 27-02 138-12.5 29.3 (159 S
1148 | 27-18 138-01.5 28.9 160 S 1
1940 | 28-23 137-18 28.3 161 S 6
7-25 | 0045 | 28-59.5 136-53.5 28.5 |162 S 5 1
0735 | 29-55 136-13 28.3 |163 S 2
#* S...horizontal surface tow, Sb,---horizontal subsurface (ca. 20~30m depth) tow,
Sb,---horizontal subsurface (ca. 50~60 m depth) tow.
SHUNYO-MARU 1961, May-June
i &
Date s;I;rT:d Locality ?:;f‘cfcl St. No. | AL BE YF BF S]
5-14 | 0713 | 30-05.5N 143-40 E 22.3 1 gh
1410 | 29-25 144-05 23.9 2 gb
2109 | 28-40.5 145-11 24.0 3 gh
5-15 | 0210 | 27-59.5 145-10 24.4 4 ‘S.Sb
0658 | 27-39 146-09.5 24.1 5 8 3
Sh 2
1404 | 26-57.5 146-41.5 25.4 6 gh
2104 | 26-05 147-02 25.5 T gh 1 1
5-16 | 0204 | 25-31 147-14 26.5 8 S 2 3
Sh 5 7
0718 | 25-13 147-39 26.3 9 S
Sh 4 1
1402 | 24-45.5 148-12 26.2 10 S 2
Sh 6
2105 | 24-03 148-55 2.5 |11 S 1 4
Sh 3 8
5-17 | 0210 | 23-31 149-16 26.36 |12 S 3 6
Sbh 14 5
0712 | 23-00 149-43.5 26.9 13 S 1
Sh 3
1402 | 22-25 150-19.5 27.35 |14 S
Sh 3
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Time

Surface

Date started Locality Temp. °C St. No. | AL BE YF BF ST
5-17 | 2056 |21-44 N 151-02 E 266 |15 S 1
Sb 4 2
5-18 | 0158 | 21-12 151-33 26.6 | 16 gb ? 2
0702 | 20-38 151-52 26.5 |17 S
Sb 1
1403 | 19-51.5  152-03.5 26.85 | 18 gb
1829 | 19-28 152-30 26.9 |19 S 3 1
- Sh 2
2156 | 19-09 152-38 26.7 |20 S 2 2
Sh 12 4
5-19 | 0202 | 18-40 153-10 27.0 |21 S 3 5
Sh 11 4
0702 | 18-14 153-19 27.05 |22 S 1
Sb 2 1
1401 | 17-32.5  154-00 27.45 |23 S
Sh 2 1
1826 | 17-08 154-33 27.2 |24 S 2 6
Sh 2 1
2157 | 16-51 154-45 27.2 |25 8§ 2 7
Sh 2 3
5-20 | 0202 | 16-28 155-15 27.1 |26 S 3
Sb 2 7
0700 | 15-55 155-28 27.25 (27 S
Sh 2 2
1402 | 15-13.5  155-58 27.75 | 28 gb
1830 | 14-47 156-38 27.55 |29 S 7 3
Sh 1 5
2203 | 14-35 156-56 27.5 |30 S 3
Sh 4 2 2
5-21 | 0202 | 14-10 157-24 27.5 |31 gb 1 g
0702 | 14-01 157-45 27.6 |32 S
Sh 1 1
1402 | 13-29 158-39 27.8 |33 gb
1758 | 13-13 158-59 27.55 |34 S 6 3
Sb 3 5
2204 | 13-01 159-22 27.5 |35 S 4 2
Sb 10 1 3
5-22 | 0204 | 12-37 159-50 27.8 |3 S 5 1 1
Sh | 18 10 5
0500 | 12-49.5  159-48 — |37 S 3
2110 | 13-22 160-13 27.35 38 S 1
5-23 | 0707 | 14-02 161-19 27.25 |39 S
1307 | 14-23 161-49 - 0 S
1838 | 14-51 162-14 27.3 |41 S 6 2
2220 | 15-07 162-29 27.2 |42 S 5
5-24 | 0602 | 15-48.5  163-06.5 27.1 |43 S
1203 | 16-21 163-31 27.2 |44 S
1830 | 16-45 163-53 26.85 |45 S 1
2202 | 16-57 164-07 26.8 |46 S 1
5-25 | 0602 | 17-97 164-39 26.75 |47 S
1204 | 17-46 165-07. 5 26.9 | 48 gb
1848 | 18-06 165-38 26.4 | 49 gb % 2
2203 | 18-11 165-48 26.3 50 S 1 12
Sb 2 5
5-26 | 0202 | 18-14 166-01 26.1 |51 S 20 1
Sb 16 3
0702 | 18-41.5  166-21 26.1 |52 gb 1
1203 | 18-52 166-37.5 26.15 |53 S
Sh 9
1902 | 19-22 166-39. 2 25.95 |54 S 6 5
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Date E;ir?:d Locality .E:;f:‘cfc St.
5-26 | 2201 |19-17 N 166-30 E| — |55
5-30 | 1202 | 19-29 166-55 2.6 | 56

2002 | 20-09 167-12 26.2 |57

5-31 | 0504 | 21-10 167-32.7 25.7 |58
2102 | 21-51 167-38 25.8 |59

6- 1| 0453 | 22-36 167-49. 5 60
2102 | 23-17 167-54 26.0 | 61

6- 2 | 0447 | 24-10 167-58.8 26.25 | 62
2102 | 24-37 168-59 25.6 | 63

6-3| 0445 | 25-03.8  169-12.6 | 25.75 | 64
1753 | 24-42 169-16 2.7 |65

2102 | 24-29 169-29 25.6 | 66

6- 4 | 0002 | 24-00 169-26 25.8 | 67

|

0302 |23-48.8  169-24 25.1 | 68

0700 | 23-06 169-14 25.1 |69

1402 | 22-13 169-11 26.4 70

1902 \21~35 169-08.5 2.4 |71

2202 | 21-13 169-09 | 26.4 |72

6- 5| 0203 | 20-42 169-07 2.4 |73
0702 | 19-59.4  169-08.2 26.35 | 74

1402 | 18-58 169-05 27.05 | 75

1903 18-23 169-05.5 26.8 76

2202 |18—03 169-05 26.7 |77

6- 6 0202 |1?—41.5 169-06 | 26.85 78
0702 |15—5o 169-03 27.15 | 79

| |

1402 | 15-49 169-00 27.9 | &

\ 1902 ‘15—03 16849 | 27.6 |81

| 2203 ‘14-45,5 16837 | 24 |8
6-7| 0231 | 14-31.5 16842 | 27.4 |83
0455 | 14-27.8  168-33.8 | 27.5 |84

) 2102 | 15-23 168-37 27.85 | 8
6- 8| 0449 |16-05.4 168-04.6 | 27.6 |86
2103 | 16-55 167-36 28.05 | 87

6- 9| 0444 | 17-25.5  167-00.2 | 27.4 | 88
2102 | 1893 167-13 27.65 | 89

6-10 | 0445  18-34.3  166-59.1 = 27.55 90
1902 | 19-11 16641 | — |91

6-14 | 1930 | 18-47 165-17 21.1 | 92
6-15| 0442 |18-10.5 164-14 | 27.8 |93
| 1902 | 1800 163-34.5 94

| 2201 | 17-50 163-08 27.6 | 95

6-16 | 0203 | 17-29 162-41 27.8 | 96

|

| oroz | 17-04 162-01.5 | 27.8 |97
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T '-I:_ime | 3 | Surface . | _
Date R Locality |Temp. °C| St, ND’|AL BE YF BF S]J
| M -
6-16 | 1402 | 16-34.5 N 161-03.5E| 28.15 | 98 gb ‘ Net broken
5 1
1902 | 16-19 160-22 28.2 199 S 4 6
| Sh 2 b3
2202 | 16-10 160-00 28.0 ‘100 S 2 14
_ Sb 3 8
6-17 0202 | 16-26 159-52.5 27.9 101 S 9 1 1
Sh 7 5
0702 | 16-53.5  159-03 | 27.9 ‘102 S
Sb 2 1
1402 | 17-33 158-11 28.3 103 gb
1905 | 17-53 157-46 27.9 104 S 7 7
Sb | 17 8
2201 | 18-10 157-14 28.0 105 S 1 1
| | Sh 2 5
6-18 | 0202 | 18-38.5  156-36.6 28.0 106 S | 9 11
| Sh 3 2 8
0702 | 19-02 156-05. 5 28.2 107 gb 1
7
1403 | 19-43 155-21 28.3 108 8
1902 | 20-24 154-47. 5 27.7 109 gb
2002 | 20-38 154-45 28.0 110 S 1 1
‘ Sb 1 1
6-19 | 0204 | 20-58.6  154-33.6 ‘ 23 g |1 7
1
0702 | 21-29 154-18 27.5 112 S 3
| Sh 4
1401 | 22-24 153-11 | 27.65 113 §
Sh 2
1902 | 29-49 152-35 28.5 114 gb 16 g
|
2202 | 23-03 152-22 | 28.55 (115 S 3 8
Shb 9 1 1
6-20 | 0202 | 23-48 151-36 28.6 116 S 18 1
Sh | 25 1 12
0702 | 24-16 151-18 28.2 M7 S
Sb 1 3
1402 | 24-53.4  150-28 28.4 118 S 1
Sh 2
1902 | 25-13 150-02 927.95 119 gb )
1
2202 | 25-46 149-38 28.1 120 gb :
6-21 | 0202 | 26-10 149-10.0 27.3 121 s 3 1 2
4
0702 | 26-40 148-39.5 27.0 122 s
! Sh 3
1402 | 27-35.1  147-44 26.95 123 s
1902 | 28-08 147-07 27.2  |124 gb ‘ 1 1
2202 | 28-26 146-55 96.9 125 gb 2
6-22 | 0202 |28-54.2  146-24.3 | 26.6 126 S | 2
Sh 1 3 1
0700 | 29-28 145-53 25.1 127 S
Sh 3
1402 | 30-13.2  144-58.4 o512 s
| 1902 ‘30—45 144-27 | 23.7 129 s ‘
2002 ‘31—02 144-10 22.8 130 s ‘

* S...-horizontal surface tow, Sb...horizontal subsurface (ca, 20~30 m depth) tow.
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SHUNYO-MARU 1961, November-December

Date | Time | Locality ,E:;f;‘cfci st.
1120 | 1137 | 2815 N 130-20 23.9 | 1
1938 | 27-15 129-27 23.9 2
11-30 | 0337 | 26-07 129-05 23.6 3
1140 | 24-57 129-09 25.7 4
1937 | 23-46.7  128-52 25.9 5
12- 1| 0337 | 22-40 128-58 25.8 6
1140 | 21-36 128-59 26. 1 7
1538 | 21-06 129-01 26.4 8
1937 | 20-36.5  129-00 26.3 9
12- 2| 0337 |19-32 129-07 27.2 |10
1140 | 18-25 129-03 27.4 |11
1540 | 17-52 128-53 27.6 |12
1937 | 17-20.7  128-42. 27.5 |13
12- 3| 0340 | 16-12 128-46 27.7 | 14
12- 4| 1138 | 13-12 130-05 28.2 |15
1540 | 12-34 130-12 28.6 | 16
1937 | 11-58 130-11. 28.1 |17
12- 5| 0337 | 10-53 130-41 28.1 |18
137 | 9-52 131-02 28.6 | 19
1537 | g9-21 131-14 28.3 |20
1937 | 8-55 131-25 28.5 |21
12- 6 | 0337 | 7-50 131-50 28.2 | 22
1137 | 6-51 132-34 28.8 |23
1537 | 6-21 132-54 28.9 |24
1937 | 5-40 133-22. 28.6 |25
12- 7| 0337 | 4-23 133-28 28.9 | 26
1137 | 3-24 133-55 29.3 |27
1538 | 2-44 133-54 29.1 | 28
1937 | 2-09 134-00 28.9 |29
12- 8| 0337 | 1-14 134-46 29.0 |30
0737 | 1-32 134-46 31
1137 | 2-05 134-50 32

No.

AL BE YF BF 0 |
5
1
13
3
1 1
1 39
5
2 1
13
1
1
3 2
4
20
2
1
10
1 1 10
6
4
7
6 2
9 3
1 24 6
1 35 16
1 1
7
2
1 28 18
20 19
25 57
14 67
2 32
15
15
1
2 !
3 92 2
1 23 3
5
3 7
2



Date | ime Locality !?:;f_cfc St. No.| AL BE YF SJ
12-8| 1937 | 3-05 N 134-40 E| 29.55 |33 S 4
Sb 21 26
12-9 | 0337 | 2-55 134-32 34 S 10 2
- ‘ Sb 1 4 16
‘ 0737 | 4-28 134-31 | 29.17 3 S 1
Sh 5 17
137 | 4-47 134-35 36 S
Sb 13 4
1937 | 5-48 134-18 28.77 |37 S 5 7
Sb 1 8 8
12-10 | 0337 | 6-38 134-00 | 38 S
, Sb 1 45 34
0737 | 7-09 133-59 | 39 S
Sb 9 12
1137 | 7-39 133-50 28.73 |40 S
Sb 1 11
1937 | 8-50 134-00 28.49 |41 S 3
Sb 10 38
12-11 | 0337 | 9-48 133-55 2 S 6 59
Sb 4 55 62
0737 | 10-22 133-49 28.14 (43 S
Sb 1 14
1137 | 10-50 133-40 4 S
Sb 57
1937 | 12-01 133-54 28.24 (45 S 1 13 67
Sb 25 23
12-12 | 0337 | 13-07 134-02 46 S 5 2
Sb 5 2 4
0737 | 13-39 134-02. a7.94 |41 8 1 1
1137 | 14-00 134-08 8 s
Sb 1 1
1937 | 15-15 134-20. 20.68 |49 8 1
12-13 | 0337 |16-10 134-11 % S 1 .
0737 | 16-38 134-10 27.18 |51 8
137 | 17-10 134-05 52 S
Sb 3
1937 | 18-20 133-59 26.94 |58 8
12-14 | 0337 | 19-22 133-51 54 S
Sh 1
0737 | 19-52 133-56. 55 8
1137 | 20-15 133-55 27.18 |56 S
12-16 | 0742 | 25-00 133-50 28.24 |57 S
137 | 25-22 133-50 8 S
1937 | 26-27 133-53 5 S
12-17 | 0337 | 27-37 133-46 60 S
Sb Net broken
0737 | 28-12 133-40 2.79 |61 8
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SHUNYO-MARU 1962, February-March

Surface |

Time .
Date started Locality Temp. °C St. No. r AL BE YF BF SJ
2-25| 1138 | 27-40 N 129-48 20.5 1 gb
1537 | 27-15 129-31 20.2 2 gb
1943 | 26-43 129-21 20.5 3 gb
2-26 | 0337 | 25-42 128-58 2103 4 g
b
2-28 | 0337 | 18-29 128-50 24.5 5 gb
1140 17-20 128-50 25.4 6 S
Sh 1
1537 | 16-48 128-46 25.2 7 g
b
1944 16-20 128-45 25.4 ] 8 S
Sh
3-1| 0337 | 15-11 128-53 26. 4 g g 1
b
1137 14-10 129-20 26.5 10 S
Sb
1537 13-37 129-36 26.8 11 S
Sh
1942 | 13-07 129-54 26.7 I 12 S 2
Sh
3-2| 0337 |12-10 130-18 27.4 ' 13 g 1
b
1137 | 11-10 130-40 27.8 | 14 s
Shb
1537 10-37 130-40 27.9 15 S
Sh 4
1937 10-05 130-18 27.4 16 S 1 3
Sh 2 3
3-3 0337 8-56 130-12 27.3 17 S 13
Sb 11
1237 8-00 130-20 27.2 18 S
Sb 4
1537 7-22 130-17 27.6 19 S
Sh
1937 6-53 130-31 27.2 20 g
b
3- 4| 0337 5-48 130-34 26. 8 il gb
2
1137 4-30 130-10 27.2 22 S
) Sh 3
1537 4-15 130-20 28.0 23 gh 1
1937 3-47 130-25 28.4 24 8§ 14
Sh 13
3-5| 0337 2-34 130-24 28.2 25 gb %
1150 | 1-30 13100 23 |2 S )
1537 1-49 131-18 28.4 27 gb 2
1937 2-04 131-45 28.1 28 gh
3-6| 0337 2-44 132-12 28.4 |29 gb i
0737 2-44 132-48 28.5 30 gb
1137 3-00 132-50 28.8 31 S 1
Sb 1
1937 4-15 133-00 28.4 32 S
Sh |
3- 7| 0337 5-27 133-11 27.7 33 5 2 6 3
Shb 4 3
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Data S;I;_T:d Locality .Is.é";f;cfc St. No. | AL BE YF BT S
37 1137 6-26 N 133-27 E 27.0 35 gb g
1537 6-56 133-34 26.7 36 S
Sh 1
1937 7-43 133-43 26.9 37 gb E_;
]
3-8 | 0337 8-45 133-49 27.4 38 gb 3 é
1937 | 11-08 133-48 27.8 39 gb %
0337 12-06 133-53 27.4 40 S 1
Sb | 2
3-9 1137 12-55 134-05 27.5 42 gb
1537 | 13-23 134-04 27.7 13 B
Sb 1
1937 | 13-52 134-04 27.3 44 gb
3-10 | 0337 14-51 134-06 26.6 45 gb i
0737 15-15 134-10 26.5 46 gb
[ 1137 | 15-40 134-05 2.6 |47 S
! Sh 9
1937 16-47 134-01 25.8 48 gb
3-11| 0337 | 17-51 133-59 25.7 49 gb
3-11 1137 18-50 134-05 2T 5l S
Sh 1
| 1537 19-27 133-52 26.1 52 gh
1937 | 20-05 133-55 25.7 53 gh
3-12 0337 21-10 134-04 25.2 54 gb
0737 21-40 134-07 22.8 | 55 gh
1137 | 22-10 134-05 23.7 |56 S,
1937 | 23-11 134-08 23.2 57 gb
3-13 | 0337 | 24-13 134-03 21.5 58 gh
1137 | 25-18 134-00 22.4 59 gh
1537 25-47 134-01 22.2 |60 gb
1937 | 26-16 134-00 21.8 61 gb
3-14 0337 | 27-32 134-01 20.1 62 gb
0737 28-02 134-02 19.1 63 gb
1137 28-30 134-00 19.4 64 gb
1937 | 29-31 133-54 18.9 65 S |
Sb |
SHUNYO-MARU 1962, April-May
a T o I = i == = = =
Date S;Eal;?:d Locality ?:rl;lf:cfc-i St. No. | AL BE YF BF S
4-22 0338 | 29-23 N 130-48 E 22.4 1 gb
1137 | 28-17 130-21 22.2 2 5
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Date ,stl;i;:‘:d Locality .?:;?_CEC} St. No.| AL BE YF BF s57
\ Sb
4-22 | 1537 | 27-47 N 129-58 22.75 3 gh
1936 | 27-25 129-37 22.20 4 gb
4-23 | 0337 | 26-21 128-52 22:1 5 gb
1137 | 25-18 128-12 23.25 6 gb
1537 | 24-49 128-01 23.65 7 gb
1937 | 24-18 128-02 22.55 8 gb
4-24 | 0337 | 23-07 128-01 22.15 9 gb
1137 | 21-53 127-55 25.30 |10 S
Sh 1
1537 | 21-25 127-55 25.80 |11 S
Sh 1
1937 | 20-58 127-55 25.75 | 12 gh
4-25| 0337 | 19-53 127-563 25.30 |13 gb
1137 | 18-48 128-03 26.55 |14 S
Sb 58
1537 | 18-21 128-01 27.25 |15 S
Sb 1
1937 | 17-52 128-01 27.60 |16 S 1 2
Sb 1 5
4-26 | 0337 | 16-45 128-10 27.8 17 gb
1136 | 15-39 127-58 28.45 |18 S
Sh 1 2
1537 | 15-05 128-05 28.5 19 gb
1937 | 14-38 128-15 28.35 |20 gb
4-27 | 0337 | 13-31 128-44 28.4 21 S 1
Sh 1 6
1137 | 12-35 129-17 28.9 22 5
Shb 2
1537 | 12-07 129-27 28.85 |23 S
Sb 3 1
1937 | 11-36 129-45 28.75 |24 S 1 2
Sh 3 8
4-28 | 0337 | 10-44 130-05 28.6 25 gh 1 4
7
1137 9-53 130-31 28.70 |26 S
Sb 4 1
1537 9-32 130-42 28.6 27 S
Sh 1
1937 8-43 131-07 28.7 28 S 5 1
Sh 11 1
4-29 | 0337 8-18 131-28 28.95 |29 S 5
Sb 6 12
1137 7-22 131-56 29.30 | 30 gb i
1537 6-58 132-10 29.25 | 31 gb 2 4
1937 6-30 132-26 29.05 |32 S 2
Sb 3 3
4-30 | 0337 5-24 133-03 29.45 |33 S
Sh 2 1
1137 4-13 133-28 30.1 34 gb i
1537 3-41 133-40 29.3 35 S 2 i
Sb 1 1
1937 3-13 133-56 29.2 36 S




ime | | surf T, .
Date sga’r':‘:ﬂ Locality T:;;‘."‘fc! St, No“AL BE YF BF S]]
sb |
5-1| 0337 | 2-14 N 134-29 E| 29.45 |37 S
1137 | 1-14 134-59 32.15 ‘33 gb
1937 | 2-15 135-08 30.05 |39 S
Sh 1
5- 2| 0337 | 3-12 135-18 29.2 I40 gb
0737 | 3-48 135-24 29.3 |41 S
Sh 3
1137 | 4-05 135-27 20.95 |42 S
Sh 4
1937 | 5-09 135-17 29.30 |43 S 2 5
| ‘ Sb 6 3
5- 3| 0337 | 5-59 135-05 20.15 |44 S
Sb 15 3
| 0737 | 6-23 135-00 28.95 |45 S
- Sb 7
1137 | 6-42 134-55 20.2 |46 S
Shb 1
1937 | 7-39 135-02 28.6 | 47 gb | 4 1
- 3 1
5- 4 0337 | 8-40 134-57 28.40 | 48 gb | 1 5
| 0737 | 9-06 134-59 28.45 |49 S ‘
r Sb | 1 1
| 1137 | 9-39 134-51 28.45 |50 S
| Sb 3
[ 1937 | 10-40 134-57 28,35 |51 S 1
| ~ Sb | 2] 1
5- 5| 0337 | 11-39 134-58 28.30 | 52 gh 8 1
1
0737 | 12-08 134-58 | 28.4 |53 gb
137 | 12-32 134-58 | 286 |54 S
| | | ‘ Sb | 2
| 1937 | 13-42 134-59 28.35 (55 S | 9
Sh 6 2
5- 6| 0337 | 14-43 135-00 ‘ 28.2 |56 S
[ | Sh 9
0737 | 15-14 135-02 28.2 |57 S 2
| | Sh 3 1
| 1137 | 15-39 135-00 | 28.5 |58 gb ‘
[ 1937 | 16-40 135-01 | 28.4 |58 S 1
Sb 1 1
5- 7| 0337 | 17-41 135-02 27.9 |60 S
Sh 1
| 0737 |18-1-l 135-02 28.15 | 61 éb
[ 1137 -|13-40 135-03 28.25 | 62 gb ' ;
|
| 1937 | 19-45 135-06 27.55 | 63 gb ‘ 2
| . 2
5- 8 0337 | 20-46 134-59 27.3 | 64 gb | 1 1
0737 | 21-16 134-58 | 27.3 |65 S |
| [ Sh 5 3
1137 | 21-46 134-58 | 28.1 |66 gb
1937 | 22-43 135-05 | 27.1 |67 g
5- 9| 0340 | 23-45 135-01 i 25. 15 ‘es gb
‘ 0737 ‘24—17 135-00 | 24.4 ieg S,
| 1137 | 24-51 13501 | 25.1 |70 S
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Date .sgrl?:d Locality .?:g:.cfc St. No. | AL BE YF BF SJ
|
Sb
5-9 1997 2551 N 13500 E| 2.5 |71 §
5-10 | 0337 | 27-03 135-02 28 |72 8
0737 | 27-32 135-00 25 |71 §
il
1137 | 28-02 135-00 2.05 | 74§
1937 | 29-06 134-55 20.95 |75 S
Sh
SHUNYO-MARU 1962, June
Date s‘tIz;irT:d Locality T!.S:;_f;cfc St. No. | AL BE YF BF S
6- 6 | 03372926 N 13055 E| 243 | 1 s 22
. Sh 1 2 1
1136 | 28-39 130-27 248 | 2 8 %
| 1536 | 28-14 130-10 5.0 |38 46 2
1935 | 2747 129-53.1 | 24.3 | 4 s 1
6- 7 ‘ 0336 | 26-50 12995 | 258 | 5 s 28
Sh 1 3
‘ 1136 | 26-01 128-52 26.7 | 6 S 2
Sh 3
1535 | 25-51 128-35 2%.95 | 7 S 38
S s 11 3
| 1936 | 25-28.3 128188 | 26.7 | 8 8 1 1 42 .
6- 8 | 0336 | 24-22 18045 | 2.9 | 9 S 3 56
|
| 1136 | 23-10.3 128-05.3 | 29.0 |10 S |
' | Sb | 4 2
| 1535 | 22-38 128-06.3 | 28.8 |11 5 |
| | Sh 12
| 1936‘224)4.5 128-06 9 |12 8 2 97
6-9 | 0336 |20-59.5 128-04.5 | 29.3 |13 S
| | Sh 5
| 113?|19—5? 128-06 2 1S
1536 | 19-31 128-01 3.8 |15 S
| Sb | 1 2 2
1936 | 19-06.5  127-58 2.8 |16 8 | 4 !
6-10 | 0336 | 18-09 128-01 29.45 (17 S
| Sb | 1 1
1137 | 17-03 12805 | 29.45 '13 S, |
1536 | 16-32.8  128-03 207 |19 5 |
Sh 1 2
1936 | 16-02 128-00 29.55 |20 S 1 1
Sh | 1 1
611 | 0336 | 14-54 128-03 20.63 |21 S 9
Sb 1 3
1137 | 14-01 128-30 29.73 |22 S
Sh 9 1
1537 | 13-35 128-45 29.95 |23 S
| Sh 1
1937 | 13-07 128-56 20.3 |24 S
Sb | 5 3
6-12 | 0337 | 12-09 120-25.5 | 20.45 |25 S | 1
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| y
Date ]szler:d Locality I.?:r;f;cfc St. No.| AL BE YF BF S ]
' Sb 8 2
6-12 | 1137 |11-20 N 120-55 E| 29.6 |26 gb
2
1537 | 10-57 130-11 ‘ 20.5 |27 gb
1937 | 10-36 130-24 29.32 |28 S
Sb 2 17 1
6-13 | 0337 | 9-34 130-51 20.2 |29 S
Sb 6
1137 | 835 131-24 ‘ 29.18 |30 S 1
Sb 1 22
1537 | 8-04 131-45 29.3 |31 S 2 3
Sb 2
1937 | 7-37.4  131-47 287 132 s 1
Sb 4 6
6-14 | 0337 | 6-07 132-55 29.15 33 S
_ Sh 3
1137 | 5-45 133-14 28.6 |34 S 2
Sb 30
1537 | 5-11.5  133-42 20.3 135 S
Sb 18
1937 | 4-45 133-59 204 |36 S 1 11
N Sh 2 10
6-15 | 0337 | 3-18 134-19 20.45 |37 S 1
Sb 1 1
1137 | 2-10.6  134-42.9 20.6 38 S
Sb 3
1537 | 1-30 134-50 30.1 |39 S
Sh 1
1937 | 1-10 135-01 29.5 |40 :-“S,b
6-16 | 0337 | 2-11 135-01 29.35 |41 gb
0737 | 2-44 135-00. 5 29.38 |42 S
. Sb 11
‘ 1137 | 3-03.6  134-57 29.5 |43 gb
‘ 1937 | 4-05.5  134-48 205 |44 S 1 7
Sb 1 3l
6-17 | 0337 | 4-59 134-50 28.9 |45 S
Sb 6
0737 ‘ 5-21 134-55 28.95 |46 S
Sb 1
1137 | 5-46 134-56. 3 30.3 |47 s
[ | Sh 2
1937 r 6-42 134-56.3 | 28.5 |48 S 1
| Sh 1 2
6-18 | 0337 | 7-43 134-56 20.4 |49 S
[ Sh 15
| o737 ‘ 8-04 134-58 | 28.9 |50 S,
1137 ‘ 8-45.2  134-52.2 29.85 |51 S
Sb 5 14
1937 | 9-47 135-00 29.45 |52 8 4 2
Sh 1 7
6-19 | 0337 | 10-55 135-01.5 29.4 |53 S 6
' ' Sh 3 8
0737 | 11-21 135-00.5 29.5 |54 S
| | Sb 1
1137 | 11-54 134-59 3.2 |5 S
| | Shb 2
1937 | 12-58 134-39 29.85 |56 S
| | Sh 4
6-20 | 0337 | 14-02.5  135-00 29. 45 ‘5? s
' . Sh 5 36
0737 | 14-31.5  135-01.5 29,6 lss gb
|
1137 | 14-57.2  134-57.8 30.0 |59 s
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Date S;l;ir’:‘:d Locality ,f:’;f:“fc St. No.| AL BE YF BF SJ
Sh
6-20 | 1937 |16-08 N 134-539 E| 29.7 |60 S
Sb 5 5
6-21 | 0337 | 17-14 135-06 29.15 | 61 S 1 53
Sh 1 52
0737 | 17-38 135-01 29.12 |62 S
Sh 5
1137 18-04 134-56.5 28.65 |63 S
Sb ]
1937 | 19-11.5  134-57 29.2 |64 S 1 1
Sb 7 9
6-22 | 0337 | 20-12 135-04 29.32 |65 S 4
Sh 1 3
0737 | 20-41.5 135-06.5 29.55 | 66 gb ;
1137 | 21-12.9 135-03.3 20,85 |67 S
Sb 3 4
1937 | 22-14.5 134-59 29.05 | 68 gb 1 1
6-23 | 0337 | 23-23.5 134-58 28.7 69 S 1
Sb 6 3
0737 | 23-57 135-00 27.7 | 70 gb 1
1137 | 24-27.9 134-59. 6 28.05 | 71 gh
1937 | 25-30 134-57 oD 72 SSSb
6-24 | 0337 | 26-33 134-58 25.9 |73 gb 1
0737 | 26-57.8  135-03 25.95 |74 gb 1
1137 | 27-28.8  134-59.6 26.45 |75 gh .
6-24 | 1937 | 28-34.8 134-57. 2 26.0 76 gb 1
6-25 | 0337 | 29-46.5  134-58.5 24.3 77 gh
SHUNYO-MARU 1963, January-March
Date | Time Locality Surface | 4 No | AL BE YF BF SJ
started Temp. °C .
1-29 | 0733 | 21-35 N 151-04.5E 24.9 1 S
0730 Sb 1
1130 | 20-59 151-19 23.5 78
1129 Sb 1
1930 | 19-55 151-55 25.7 3 8
Sh 1
1-30 | 0330 | 18-53 152-26 26.3 4 gb ;
0730 | 18-26 152-34 26.3 5 gb
1130 | 17-57.5  152-55.5 27.3 6 gb 1
1931 | 16-52.5  153-20 27.0 78
1930 Shb 2
1-31 | 0330 | 15-51 153-39 26.7 8 gh 1
0730 | 15-17 153-54 27.3 9 gh
1130 | 14-54.9  154-03 27.5 |10 S
Sh 2
1930 | 13-52.5  154-42 27.4 11 8 2
Sb 8 2
2- 1| 0330 |12-59.5  154-58 27.0 12 S




| a
Date Is;I;ereed Locality .E:[;f:_cfc St.  No. ‘ AL YF BF S
! [ Sh 1 1
2-1| 0730 | 12-34.3N 155-15 E| 27.0 |13 ‘g‘b
| | 1
1130 | 12-09.7  155-32.1 2.1 14 S
| Sh 2
1930 | 11-15.5  156-13.2 27.5 |15 S
| Sb 2
2- 2| 0330 |10-24 156-47 27.0 |16 S 2
| Sb 5
0730 | 10-01 157-03.5 27.6 |17 S
Sh 1
1130 | 9-38.9  157-21.5 28.0 18 S
Sh 3
1930 | §-42 157-55 2.8 |19 S
Sh 2
2-3| 0330 | 7-49 158-22.5 27.6 ‘20 gb ;
0730 | 7-25 158-39 27.8 |21 S 1 1
7 sb 2 1
1130 | 6-57.6  158-51.2 28.4 22 S
Sh 4 2
1930 | 6-00.5  159-25.5 28.4 |23 S 1 20
Sh 1 15
2- 4| 0330 | 5-04 160-04.5 28.3 |24 gb
0730 | 4-30.5  160-03 29.0 |25 gb
1130 | 4-57.1  160-15.4 29.2 | 26 gb
1930 | 5-47 160-55 27.5 |97 sS;b
2-5’ 0330 | 6-43.7  161-15.4 27.5 |28 S 2
Sb q
‘ 0730 | 7-10.5  161-37 27.8 |29 S
Sh 3
1130 | 7-39.2  161-31 27.8 (30 S
Sb 6 2
1930 | 8-31 162-01 27.5 |31 gb
2- 6| 0330 | 9-20.3  162-23 27.0 (32 S 1
Sb 2 2
0730 | 9-46.5  162-38 27.2 |33 S
| Sb 5
1130 | 10-13.4  162-47.2 27.5 |34 S
Sh 1 1
1930 | 11-11 163-09.5 27.0 |35 gh 2
2- 7| 0831 |12-05 163-29. 5 26.5 | 36 gh 1 1
0730 | 12-31 163-38.5 27.2 |37 gb
1131 | 12-58 163-46.5 27.1 |38 S
1130 Sb
1930 | 14-01 164-05 26.7 |39 gh 1
2- 8| 0730 | 14-48.5  164-20 27.0 | 40 gb
| 1130 | 15-13.2  164-36 26.6 |41 S
| Sh 9
1930 | 15-50 165-01 26.2 42 S 1
Sb 2
2-9| 0925 |16-43.5  165-29.5 25.0 |43 s
2000 | 17-15 165-35 26.2 |44 S
2-10 | 0850 | 18-19 166-13.5 26.1 |45 S
2003 | 18-28.5  166-27.5 — 46 S
2-14 | 1134 | 19-08.5  166-42.3 26.5 |47 gb
1534 | 18-45 167-02 26.2 |48 S
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Date | Time Locality farfacef st No.|ar YF sJ
Sh
2-14 | 1930 | 18-22.5N 167-20 E| 26.2 |49 gb lg
1
2-15 | 0330 | 17-26 167-52 25.7 | 50 gh 4
1
1132 | 16-31.5  168-27.5 27.5 |51 gh [
1532 | 16-05.2  168-45.5 27.3 |52 gb
1930 | 15-39.5  169-03.5 26.8 |53 S
Sh 2 2
2-16 | 0332 | 14-39 169-38.5 26.2 |54 gb
1132 | 13-44 170-15 27.0 |55 gb
1530 | 13-21 170-30 27.0 |56 S
Sh 1
1930 | 12-57 170-45 25.5 | 57 gb
2-17 | 0333 |12—06 171-20 26.0 |58 gb
2
1131 | 11-13.5  171-50.3 26.9 59 S
Sh 6
1530 | 10-51 172-05. 2 26.7 | 60 gb
1930 | 10-29.5  172-18 26.8 |61 S 1
| Sb 1 1
2-19 | 1130 | 7-15 174-29 27.5 |62 S
Sb 10
1532 | 6-48.5  174-49.5 280 63 S
Sb 6
1932 | 6-31 175-05 27.2 |64 S 3
1930 Sh 1
2-20 | 0331 | 5-34 175-36 27.4 | 65 gb 2
2
1130 | 4-58 176-04 28.5 |66 S
Sh 4
1530 | 5-20 176-18 28.3 |67 S
Sh 1 7
1930 | 5-43 176-09 27.8 | 68 gb 10
7
2-21 | 0910 @ 7-04 176-09.5 27.6 |69 S
1948 | 7-37 176-15 27.0 |70 S 1 1
2-22 | 0854 | 8-49 175-56 2.7 |71 S
| 1945 | 9-30 176-00 26.2 |72 S 3
2-23 | 088 |10-43.5  175-51 2.3 |73 S
\ 1945 | 11-18 175-39 26.0 |74 S | 1
2-24 | 0855 | 12-20 174-39 26.0 75 S
1930 | 12-46.5  174-10.5 26.2 |76 g 2
b
2-25 | 0331 |13-45.5  173-22 25.8 | 77 gb
[ 1182 | 14-34.2  172-25 27.5 | 78 gb
| 1532 | 14-56 172-00 27.5 |79 S
1530 Sh
1932 | 15-16.5  171-37 26.5 |8 S
| 1930 Sh
2-26 | 0859 | 15-56 170-36 26.4 |81 S
1945 | 16-30 170-08 26.4 |8 S 1
2-27 | 0848 | 16-57.5  169-16.5 26.3 |8 S
1942 | 17-33 168-50. 5 26.4 84 S 3
2-28 L 0850 | 18-00 168-02 26.4 |8 S
1940 | 18-38 167-31 26.4 |8 S
3- 1| 0852 | 18-58.5  166-48 26.2 |87 S
3- 4| 1945 | 20-09.9  165-28 25.2 |88 S
3-5| 0345 |20-52 164-29 248 |8 S
1142 | 21-41.8  163-23 26.8 90 S




[z
Date l!S;I;rT:dI Locality '?:;f:-csc St. No. | AL BE YFE
3-5| 1943 |22-25 N 162-20 E| 24.4 |91 S
3-6| 0345 | 23-07 161-13 241 |92 S 2
SHUNYO-MARU 1963, May-July
Date s;I;lil'T:d Locality ‘.?:rf:cfc St. No. | AL BE YF
5-15| 0733 | 2020 N 13955 E| 221 | 1 s, ‘
1131 | 29-05 139-56 | 2.7 | 2 §
1530 | 28-34 139-58 | 23.2 ( 3 gb
1930 | 28-02 139-58.5 | 22.5 | 1 gb
5-16 | 0330 | 26-47.5  139-58.5 22.9 5 gb '
0732 | 26-10 139-54 23.7 6 gb
‘ 1130 ‘25—43.2 140-02 24. 4 7 gb
| 1530 | 25-09 140-01 2.5 | 8 8
1932 | 24-37.5  140-03 26.25 | 9 gb %
5-17 | 0330 | 23-30 140-04.3 26.0 |10 gb 7
| 0731 ‘23-01 140-02 26.0 |11 gh
1130 i22-29,1 140-00 26.2 |12 gb
1530 | 22-00 139-59 26.75 |13 S 2
Sh 4
1931 | 21-20 140-01 26.35 |14 S 1 8
| Sh g 2 6
5-18 | 0922 ‘20—0? 140-01 26. 1 15 S
1933 | 19-28 140-05 2.5 |16 S 9 1
5-19 0912  18-06.5  139-50 268 |17 S
| 1933 | 17-34 139-47 26,55 |18 S 3 2
5-20 | 0900 | 16-32 139-55 28.05 |19 S 2 1 2
1931 | 15-51.5  140-15.5 28.2 |20 S g 31
3—21‘ 0900 | 14-40 139-53 28.1 21 S 1
1002 | 13-48 139-58 8.4 |22 S 3 1
2230 | 13-30 139-59.5 — 23 S 2 1
5-22 | 0901 | 12-53 139-52 28.8 24 S
| 1932 | 12-29 139-59 28.85 |25 S 2 2
Sh 2 1 62
| 2330 | 11-54 140-00 28.8 | 26 gh
5—23| 0330 | 11-21 139-56. 2 28.4 |27 gb
0731 | 10-56.5  139-59.5 28.6 | 28 gb 9
| 1130 | 10-19.8  139-45 28.45 | 29 gb
i
| 1530 | 9-59.3  139-30.2 29.15 | 30 gb .
5-23 | 1931 | 9-30 139-29 28.75 | 31 gb 2
| 2330 | 9-01.5 139-26.5 | 29.1 |32 gb :
5-24 | 0330 | 8-29 139-28.5 29,15 |33 S
Sh 1 4
| 1134 | 7-20.5  139-32 30.05 |34 S
. Sb 1




B | e Locality ‘ngrf:.cfc]l St. No.|AL BE YF BF SJ
5-24 | 1533 | 6-46.5N 139-32.5E| 30.05 ‘35 gb 1 1 :
1930 | 6-15 139-32.5 29.25 | 36 gb g a6
2330 | 5-52 139-33 29.5 \|37 gb 2 53 i
5-25 | 0335 | 5-21 139-31 29.3 |38 gb g 2%
1132 | 4-21 139-03 29.65 | 39 S, ? i
1535 | 3-57.5  138-49.7 29.75 | 40 gb ; .
1930 | 3-36.5  138-40 29.6 | 41 gb 8 %g
2332 | 3-17 138-32.8 29.2 | 42 gb : %
5-26 | 0334 | 2-52 138-18 29.3 |43 gb ; é ?
1133 | 1-48.5  137-5L.5 29.3 |44 gh 3
1534 | 1-20 137-33 29.3 | 45 gb
1931 | 0-44.5 137-14 28.85 | 46 gb . ,
2333 | 0-20 137-02 2.4 |47 S
5-27 | 0731 | 0-03 135-45 29.5 |48 gb
1133 | 0-345  135-24 29.1 | 49 gb 1
1533 | 107 135-05 29.5 |50 gb
1931 | 1-38.5  134-48 29. 35 I51 S, ) "
2332 | 2-02 134-31 28.7 |52 gb
5-28| 0731 | 2°59.5  133-46.5 29.55 | 53 gb 3 ;
| 132 ‘ 3-30 133-21.5 28.7 |54 gb , 9 5
| 1533 | 3-53.2 13304 28.7 |55 gh
1932 | 417 32-45.5 | 28.65 |56 gb 1% ;
5-29 | 0732 | 4-32 132-31 | 29.3 |57 S
132 | 449 132089 | 2.1 |58 & 3 : i
1533 | 5-09 131-48 | 29.3 59 gz Net broken ;
| 1932 522 18145 2.2 |60 S | 1 4 12
| 2331 | 5385 131-25 29.0 | 61 gb | % 2
5-30 | 0732 ‘ 5-57.5 131-06 88 | 62 gb i % f
‘ 1131 ‘ 6-13.5  130-56 28.7 |63 g: | '
1536 | 6-30 130-46 8.8 |64 S | 3
| | s woeas | 87 |es S |
| 2332 | 6-57 130-12 28.9 | 66 g: !
5-31 | 0732 | 7-41 129-12 27.7 | 67 S, 2 5
1131 ‘ 7-59.6  128-44 | 28.95 | 68 gb ! 1 . )
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Date stTai:::d Locality .?g;‘lf:cfc St. No. | AL BE YF BF SJ
531 1533 | 818 N 12822 E| 289 |69 Sb 6 46
| 1931 | 8-36 127-59 28.7 |70 gb 1 %g ;gg
| 9331 | 8-51 127-34 289 |71 8 3 2
- 15
6- 1| 0333 | 9-10 127-06 28.95 | 72 g.b . é %g
1
| 131 | 10-05 126-20 20.05 (73 S )
1
| 1533 ‘10—22.6 125-58 28.95 | 74 gb
| 2031 |10-16.8  125-27 28.15 |75 S 1
6~6‘ 1533 ‘10—32.5 126-18 2.4 |76 s g "
| 1933 | 10-33.5  126-48 w1 |78 7 4
o331 | 10325 12722 28.7 |78 S
' ‘ Sh 5 3
6-7 | 0854 |10-43 127-53 287 |19 S
1931 | 10-29.5  128-29 28,55 |80 S 3
6- 8 0853 | 10-41 129-36 28.8 |8 S
1931 | 10-39.5  130-02.5 28.6 | 82 gb 1 1
| 2
2333 | 10-35 130-30 | 286 |8 S é o
|
6-9 | 0333 | 10-30 130-58.5 | 28.4 | 84 gb 3 :é
I 11
| 1133 | 11-46 130-58 | 28.7 |8 S
, [ [ Sb 2 6 1
1533 | 12-18 131-00 28.9 | 86 gh 1 )
1
1930 | 12-51 131-02 28.6 | 8§ 8 2
4 40
2330 | 13-22.5  130-59 28.6 | 88 gb 3
6-10 | 0334 | 13-52 130-59 28.7 | 89 gb 1
L 132 | 1511 131-00 2.1 |90 S .
1
1533 | 15-45 131-01.3 8.7 |91 8 . .
[ 1930 | 16-15.5  131-00.5 28.6 | 92 gb i
1 1
| 2333 | 16-46 131-01 28.4 |93 gb ,
|
6-11| 0334 | 17-21 131-00 28.25 | 94 gb :
| 1132 | 18-20.7  130-54 2.2 |95 §
‘ 1533 | 19-04 130-58.7 98.7 ‘96 gb
| 1930 |19-38 130-59. 5 21.7 | 97 gb 1
| 2334 | 20-0 131-00 28.25 ]93 gh 1 1
6-12 | 0855 | 20-43.5  130-56 27.9 |99 S
| 1929 | 21-30 131-02 27.8 100 S 2 3 9
6-13 | 0835 | 22-49 130-56 26.65 1101 S
| 1931 | 22-12 130-40 27.8 102 S 8 9 46
[ | Sb 1 5
2332 | 21-53 130-20.5 27.65 1103 8 1 1 g
|
6-14 | 0334 | 21-24.3  129-58.5 280 |4 8 12
1132 | 20-25 129-09 29.0 105 gb
| 1534 | 2049 128413 | 20.4 106 S
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Date _saix:a Locality .lc:;;;f;':fc! St. No.\ AL BE YF BF
| Sb | 1
6-14 | 1931 |21-11 N 128-09 E| 288 ‘107 gb
2332 | 21-25 127-30 28.3 |108 gh
6-15 | 0730 | 21-55.5  126-16. 28.3 1109 gb 1
1132 | 22-12 125-48 28.0 110 gb
1534 | 22-24 125-18 28.0 111 gb 2
1932 | 22-37 124-46 27.4 112 S 1
| Sb 1
2332 | 22-49 124-23 27.3 113 gb 1 17 7
6-16 | 0855 | 23-18 123-50 27.55 !114 S
1931 | 22-56 123-30. 27.4 115 gh 2
2333 | 22-32.2  123-03 27.7 (116 gb 1 8
6-17 | 0730 | 21-51 122-04 27.55 Iu? gb
1132 | 21-23 121-44 27.85 (118 gb
1533 | 20-58.3  121-27. 27.55 119 gb 4 8 24
1930 | 20-37 121-03 28.2 120 gb 3 15 5
1
2332 | 20-16 120-39 28.1 121 gb
1
6-18 | 0333 | 20-02 120-10 27.35 122 gb 11
1
1132 | 20-57 119-34 28.35 123 sthl
_ 1532 | 21-10 120-01 28.1 124 gb
6-24 | 1931 | 22-13 121-14 27.4 |125 gb
9332 | 22-48.4  121-44 27.4  [126 gb 1 3
1
6-25 | 0731 | 23-51 122-41 7.7 o7 gb ; 4 1
1131 | 24-16 123-03. 27.7 128 S
Sh 1
1534 | 24-42.5  123-28 27.8 [129 gb 3 1
1
1932 | 25-03.5  124-02. 27.5 (130 S 10 40 19
Sb 3 13
2331 | 25-22 124-26. 27.25 [131 gb 1 22 1
7
6-26 | 0730 | 26-03 125-32 27.07 132 gb 11
2
1131 | 25-39.5  125-49 26.95 (133 S
Sh 1 8
1533 | 25-11.5  125-58. 26.05 134 S 1 1 7
Sb 1 3
1932 | 24-46 126-14 27.5 (135 gb 4 12 4
2331 | 24-17 126-31 27.3 1136 gb
6-27 | 0732 | 23-37 127-13 27.2 i137 gb
1132 | 23-40 127-40 28.35 (138 gb
1533 | 23-37 128-11 27.95 139 S,
1932 | 23-35 128-43 26.85 (140 S 3 11 13
| Sh 1 1 1

SJ

17
11
65

10
26
11

(=R Y (5]
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Date | Time Locality toface)st. No.|AL BE YF BF S]
6-27| 232 |23-3 N 120-12.5E| 27.05 U1 § 2 4 5
6-28 | 0332 [23-38.5  129-40 7.3 2§ 1 6 1
1132 | 23-37 130-52 27.65 |43 S
1533 | 23-33 130-55.3 | 2.7 4§ 5
1933 | 23-33 181-23.5 | 27.5 |45 S, 1 23 6
2332 | 23-35 131-55 27.6 146 S 1 1 1
Sb 9 2
6-29 | 0930 | 23-34 132-27.5 | 27.75 |47 S
1932 | 24-17 132-48 2.75 |48 S 2 1 2
2331 | 24-48 133-10 27.45 U9 S 3 1 2
6-30 | 0732 | 25-35 133-37 28.05 150 S 2
131 | 26-03 133-50 .05 151 S
1533 | 27-32 134-04 245 f152 S 1
1932 | 27-00 134-19 28.2 153 S s i1 117
3b 1 1
2332 | 27-27 134-41 27.8 154 s 7
Shb 8 1
7- 1| 0333 | 27-56 134-55 2.8 155 S 3 1
1131 | 29-06 135-28 2.1 156 S
1532 |29-36.5 135505 | 286 (157 S
1933 | 30-08 136-06 2815 158 S 4 1

SHUNYO-MARU 1963, November-December

Date s;I:;irT:d Locality l.?:;ﬁicfc St. No.| AL BE YF BF S]J
T122| 130 |2 N 13919 E| 231 | 1 gb_
1530 | 27-22 139-42 288 |28
1930 | 26-57 140-04 205 |38
2398 | 26-37 140-27 4.4 | 4 8
11-23 | 0730 | 25-49 141-16 2.1 |5 8
1130 | 25-27 141-34 2.0 | 68
1529 | 25-00 141-59 265 | 7§
1931 | 24-31 141-56 71 | 8§
2330 | 24-02 141-57 7.0 |9 8
11-24 | 0730 | 22-52 142-02 271 |10 8§
1130 | 22-22 141-58 2.6 |1 §
1530 | 21-54 141-56 2.1 |12 §




Date s;?rT:d Locality ‘TS:;?CEJ St. No.|AL BE YF BF SJ
11-24 | 1930 i21—22 N 142-01 E| 27.2 |13 gb
2330 | 20-55 142-03 | 270 |14 s
1
11-25 | 0730 !20-00 142-05 \ 27.9 |15 gh
1
1130 | 19-34 14203 | 285 |16 gh
1529 | 19-06 142-01 ' 28.2 |17 gb
1930 | 18-33  142-00 | 28.5 |18 s,
2331 | 18-11 142-00 | 28.2 |19 s
11-26 | 0730 | 17-06 141-54 28.6 | 20 gb
1130 | 16-34 141-59 28.7 |21 gb
1532 | 16-05 141-59 28.8 |22 S
_ Sb 9 1
1930 | 15-34 141-59 284 |23 8
Sb 1
2330 | 15-03 141-58 283 |24 S
Sh 1 1
11-27 | 0330 | 14-34 141-42 28.3 25 g
b 1
130 | 13-32 141-12 29.0 |26 S
Sh 1
1530 | 13-05 140-54 28.9 27 gb 1
1
1931 | 12-37 140-43 28.6 |28 s
| Sh 2
2330 | 12-12 140-23 28.3 |29 gh
1
11-28 | 0330 | 11-41 140-10 28.6 | 30 gh , 2
1130 | 10-38 139-36 29.0 |31 S
Sh 3 1
1530 | 10-10 139-22 28.8 | 32 gb 2
1932 | 9-43 139-07 28.4 133 S 2 2
Sh 3 3
2330 | 9-17 138-52 28.7 |34 gh 5
11-29 | 0330 | 846 138-39 28.6 |35 S 1 4
Sh 3 1
1130 | 7-51 138-07 29.0 | 36 gb
1530 | 7-24 137-52 29.2 |37 gb
1930 | 6-35 137-35 29.0 | 38 gb
2331 | 6-25 137-24 28.6 | 39 gb
11-30 | 0328 | 6-06 137-10 28.8 |40 S 1 16 3
Sh 1 B 3
1130 | 5-03 136-53 30.0 41 S
Sh 3
1530 | 4-39 136-43 206 |42 S 5
Sh 21
1931 | 4-10 136-38 29.2 |43 S 8 67
Sh 42
2331 | 3-18 136-15 29.1 |44 S 46
Sh 1 9 2
12-1| 0333 | 3-15 136-15 29.2 | 45 gb :
1130 | 2-25 135-50 30.3 |46 S
Sb 9
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I- Time | . Surface
Date started] Locality Temp. .,Cl St. No. | AL BE
12- 1 1532 | 1-55 N 135-41 30.2 |47 gb
1929 | 1-22 135-31 29.6 | 48 gh
2330 | 0-52 135-29 29.2 | 49 gb
12- 2 0330 | 1-16 135-20 29.2 50 gb
130 | 2-17 135-00 3.2 |51 gh
1530 | 2-40 134-59 3.0 |52 gh 2
| 1930 | 3-08 135-04 30.0 |53 gb
2328 | 3-36 135-07 29.4 |54 gb
12- 3 0330 | 4-06 135-08 29.2 |55 gb 3
1
1130 | 504 135-09 29.6 |56 gh
1530 | 5-30 135-05 30.7 |57 gb 1
1930 | 5-57 134-59 29.9 ‘58 g
| b
2330 | 6-21 134-58 29.2 |50 gb
12- 4 0330 | 6-57 134-57 20.0 | 60 gb
1130 | 810 135-02 29.7 ‘61 gb
1530 | 8-23 135-08 29.7 |Ei2 g
b
1930 | 8-53 135-07 20.0 |63 S
Sh
2330 | 9-22 135-03 28.9 |64 gh
12-5 0330 | 9-55 135-01 28.9 ‘65 s
1130 | 11-01 135-04 29.1 | 66 gb
|
1530 | 11-27 135-02 29.1 ‘57- gb
1930 | 12-00 135-00 28.9 lss gb
2330 | 12-25 134-59 28,9 |59 gb
12- 6 0330 | 12-56 135-01 28.8 lm gb
1130 | 13-53 135-02 28.7 |71 S
s
15}
1530 | 14-16 135-02 28.6 | 72 g
sb
1930 | 14-40 135-01 28.2 |73 gb 1
2330 | 15-08 134-50 28.3 |74 gb
12- 7| 0730 ‘15—14 134-59 28.1 |75 gb
| 1130 | 16-42 135-00 28.3 |76 gb
| 1530 ‘17-12 135-00 271.5 |77 gb
| 1930 JIT-U 135-02 27.0 |78 gb
2330 ‘18—11 135-01 26.9 |79 gb
12- 8’ 0730 ‘19—17 135-04 2.9 |80 S

YF

P

BF S

[ S



Date | Lime Locality ?:l;f;‘_cfc: St. No. AL BE YF BF SJ
12-8| 113 |1951 N 13503 E| 27.0 |8 §

1530 |20-13  135-03 6.9 8 8

1930 | 2047 135-04 2.9 |8 S ;

2330 |21-13  135-00 26.9 |84 S i
12-9 | 0730 |22-04  134-57 26.0 |85 S

130 | 22-27 13457 2.4 |8 8

1530 |22-56  134-57 2.3 |8 8

1930 |23-23  134-47 5.5 8 8

2330 |23-46  134-31 24.6 ‘39 S,
12-10 | 0730 |24-54 13413 55 |90 8

130 |25-21  133-54 2.6 ‘91 s,

1530 |25-53  133-41 55 |92 8

1930 | 26-30  133-33 24.0 |93 s,

SHUNYO-MARU 1964, January-February

Date | Time Locality Tonell st No.| AL BE YF BF SJ
124 | 1130 |27-10.5N 13502 E| 223 | 1 s -

1532 | 26-47 135-00 22.3 2 gb

1930 | 26-03.5  134-58 22.3 3 gb

2330 | 25-41.8  134-57 21.6 4 gb
1-25 | 0730 | 24-31 134-58. 5 23.1 5 8

130 | 23-56 135-02 23.3 6 gb

1532 | 23-22.5  135-03 24.4 7 gb

1930 | 22-52 135-03 24.8 8 gb

2330 | 22-15 134-59 24,2 9 gb
1-26 | 0730 | 21-10 135-00 24.7 |10 gb

1130 |20-36.5  135-02.5 25.6 |11 S

1531 | 20-03 135-00.5 25.8 |12 gb

1930 | 19-33 135-00 25.9 |13 gb

2329 | 19-02.5  135-00 25.4 | 14 gb 2
1-27 | 0731 |17-52 134-56 26.5 | 15 gb

1130 | 17-17 134-57 26.5 | 16 gb

1531 | 16-44 134-56 26.5 |17 gb ;
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Date ';5;[;‘;’;’:(1 Locality I,?:;f;cfc St. No.|AL BE YF BF SJ
127 1930 | 16-10.5N 13501 E| 26.5 |18 $ 1
2330 | 15-40 135-01 2.9 |19 8
1-28 | 0730 | 14-27 135-01 27.3 120 8
1130 | 13-58.2  134-59 7.6 |21 §
1531 | 13-33 135-00 T |2 8
1930 | 13-00 135-00 27.7 |23 S
Sh 1 1
2330 | 12-36 135-00 CAAREEN
1-29 0331 | 12-04 134-59.5 | 20.6 |25 8
1
1130 |11-01.5 134-59.8 | 27.9 |26 s,
1531 i10-35.5 134-57 28.0 5!27 S
| 1930 | 10-05 134-53 | 27.9 |28 g
| 2330 ]| 9-36 13454 | 279 |29 8 1
' | 1
1-30 | 0331 | 9-05 135-00.5 27.8 |30 S
Sb 1 3
1130 | 8-10 135-01 27.7 |31 8
| Sh 1
1531 | 7-42 135-02.8 | 27.8 |32 s
| ' . Sb 1
| 1930 | 7-06.5 135-02.5 | 27.8 |33 8 2
| 9
| 2330 | 6-43 135-02 | 27.8 |34 s
|
1-31 | 0331 | 6-05 135-01.5 | 27.8 |35 S
| Sh 3
1130 | 4-58.5 135-05.5 | 27.6 |36 S
| Sb 25
1531 | 4-32.5 13504 | 928.2 |37 S 2
. Sb 11
1920 | 3-58.5  135-01.5 8.3 |38 8 2
|
280 | 3335 135015 | 20.0 3 8
1
2- 1, 0331 | 2-59 135-00 29.0 |40 S 1
Sb 1 8
1130 | 2-00.8  135-00 29.3 (41 S 5
Sh 1
1530 | 2-17 135-09 29.0 |42 S
Sh 2
| 1931 | 2-38 185-23.5 | 2.1 |48 8 1
2330 | 2-57.5 135-34 | 20.0 | 44 s 4
2-2 0331 | 3-30 135475 | 2.0 ‘45 g
[ Sh 2
1130 | 4-31 136-20 28.8 |46 S
{ Sh 3
1531 | 4-59 136-34.2 | 28.4 |47 S
‘ Sh 3
1930 | 5-28.5 13648 | 28.6 |48 S 3
| ' [, =P 34
2330 | 5-57.5 137-02.5 | 28.2 |49 S 5
. Sb 1 29
2- 3 0331 | 6-26 137-18 283 |50 S 1
| Sb 6
1131 | 7-30 137-48.5 | 28.3 |51 S
| Sh 8



Time

| Surface |

ST

L

(5

Date | ¢ ied Locality Temp. °C| St. No | AL BE YR BF
- — — — 1 I
3| 1881 | 751 N 1303 E| 28 [s2 8 -
25| 0381 | 10-42 139-33 26.8 |53 8 !
130 | 11-25.5  140-04 26.9 54§
1531 lle.s 140-15 6.7 |55 8
1928 | 12:05.0  140-27 26.7 |56 8
2330 | 12-25 140-38 265 |51 8 ]
2- 8| 1130 | 18-22 U585 | 246 |s8 S
1531 | 18-45 141-57 29 |59 8
1930 | 19-21 U575 | 248 |60 8
2330 | 19-50 U1-59.5 | 248 |61 8
2-9 | 0730 |20-58 141-59 200 |6 §
N30 (21284 W67 | 240 |6 8
1531 | 21-59 141-56 25 |61 8
1931 | 22-29 142-02.5 | 22.3 |65 S
2330 | 23-0L.5  142-04 21.2 |66 g:
2-10 | 0730 |24-14.5  141-56 216 |67 8
130 | 24427 WISA5 | 2.0 168 S
1531 i25—18 M-85 | 210 |69 S
1930 |25-49.5 MI-25 | 2L1 |70 §
2330 | 26-17 141-34 2.0 |71 8
2-11| 0730 |27-155  MI08.5 | 201 (72§
130 |27-445 10555 | 205 |73 8
SHUNYO-MARU 1964, October-December
Date -ﬁs;l;irng Locality f,?;‘[;fffcl st. No.;AL BE YF BF
1022 | 0735 | 1959.5N 14337 E| 283 | 1 s, .
1535 | 18-53 u3-9.5 | 29.0 | 2§
2335 | 18-06 144-15 29 138 | 1
10-23 | 0735 |17-16 144-52 87 | 4 8
1535 | 16-34.7  145-34 21 |5 8
| 2330 | 1585 145-52 28 |68 |3
10-24 | 0730 | 14-51.5  146-01 29 |78 |
| 1530 | 1415 146-08 289 | 8 S




Date

10-24 |
10-25

10-26

10-27

10-31

11-

3]

Time

started|

2330
0730
1530
2330
0730
1531
2330
0730
1530
2332
0735
1531
2330
0731
1530
1930
2330
0731
1130
1530
1930
2330
0750
1130
1530
1930
2330
0730
1132
1530
1930
2330
0730
1130

Surface g
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Locality Temp, OCi t. No | AL BE
1319 N 1617 E 28.8 9 gb 3
12-20 146-26 28.8 ‘10 gh
11-20 146-41.5 29.7 1 gh
10-26 146-53 29.3 ‘12 gb ”
09-29 147-30 29.4 ‘13 gb ‘
8-26 147-32 29.9 |14 gb
7-32.8 14728 29.4 |15 gb |
6-38 147-38.5 29.6 | 16 gb [
5-38 7-59 | 29.8 RY gh |
4-34.5 14892 29.2 |18 gb ‘
3-35 148-41 ‘ 2.5 19 8
2-31.5  148-42.5 204 |20 S |
1-36.5  148-49.5 | 29.2 |21 E: |
0-37 148-18 29.2 |22 gb ‘
0-21.5  149-06.5 29.5 |23 gb |
0-42.5  149-13 29.5 |24 gb |
1-08 149-24 29.3 |25 ?s’b .
2-03 149-37 29.5 |26 gb [
2-35.1  149-51 3.3 |27 Eb :
2-49.5  150-18.2 | 31.2 |28 gb ‘ P)
3-03 150-38 | 30.2 |29 gb
3-15.2 15105 30.1 |30 gb
3-47 152-09 | 29.9 |31 gb
4-03.5  152-32.5 ‘ 30.3 |32 gb
4-32.5  152-36 29.0 ‘33 gb 1
4-56 152-49 29.3 |3 gb 2
5-13 153-10.3 | 29.4 |35 gh
5-54 154-07 | 29.6 | 36 gb
6-20 154-35 | 306 |37 gb
6-43 154-50 ! 30.1 |38 gb
7-08 155-03 29.7 39 gb
7-26.5  155-25 ‘ 29.5 | 40 gb
8-21 15623 | 20.6 |41 gb 5
8-38 156-52 31.3 |42 gb

o
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Date

11- 2

11- 4

11- 5

11- 6

11-10

1=l

11-12

Time
started]

1530
1930
2330
0730
1125
1530
1930
2330
0730
1131
1530
1930
2331
0730
1131
1530
1930
2331
0730
1131
1530
1930
2332
1530
1930
2330
0730
1130
1530
1930
2330
0740
1130
1530

Locality .?:nzf[j_cfc St. No.

851 S 157-2L2E) 805 |43
9-04 157-48 20.7 |44 S
Sh

9-14 158-00 2.4 |45 8
9-46 159-02 2.0 |46 S
Sb

9-59 159-28 29.6 |47 S
Sb

10-14 160-04 2.6 |48 S
| 10-19 160-23 20.2 |49 S
Sb

10-32 160-41 2.2 |50 S
11-00 162-00 2.3 |51 S
11-20 162-23.5 | 295 |52 §
11-33 162-56 2.4 |58 8
11-42.5  163-18 2.4 |54 8
11-50 163-34 29.0 |55 S
Sb

12-20 164-01 29.2 |56 S
Sb

| 12-46.2  164-49 29.2 |57 S
1 Sb
13-08.5  165-17 29.4 |58 S
Sb

13-27 165-40 28.8 |59 S
| Sh

13-36 165-56 88 |60 S
14-18 166-43 87 |61 S
W52 167163 | 287 62 S
14-40.8  167-23.2 | 28.9 63 gb
| 15-11 167-24 28.9 64 S
(15208 167248 | 287 6 §
16075 167007 | 203 66 S
16-34.5  167-20 205 6 S
17-02 167-35.5 | 28.7 68 S
b

17-57 168-14 28.3 69 S
Sb

18-17.5  168-29 83 70§
18-39 168-44 8.0 |71 S
19-03 168-59 6.9 |72 §
19-31.5  169-07 7.1 |73 s
Sb

20-23 169-18 5.1 |78
20-41 169-20 29 |75 8
21-12 169-31 25.4 |76 S

w
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Date

11-14
11-15

11-16 |

11-17

11-18

11-19

11-20

! Time
ist:arted [

1930

Locality .?;;%’_cfc St. No.| AL BE YF BF S
21-36 S 169-40 E| 25.8 |77 S 3 16
Sb 4 26
22-01 169-49 24.8 |78 g 1
b 8
9956 170-08 | 24.8 |79 s 1
b 3
23-31 170-69 24.7 | 80 gb 1
2
24-03 170-02 23.1 |81 S
Sh
24-29.5  169-56 23.4 |8 S
Sh
24-52 169-51 23.0 |8 S
Sb 1
25-04 170-21 21.8 |84 g
b
25-22 172-10 21.3 |88 S
Sh
25-15 172-34.5 22.5 |89 gh
25-08 172-58 23.9 |90 S
Sh 1
25-06 173-20 21.7 |91 S
. Sb
25-05 173-41 2.5 |92 S
Sb
25-03 174-28 21.4 |93 S
Sh
25-00.7  174-54 21.7 |94 S
Sh
25-00.5  175-12.5 21.7 |95 s
- Sh
25-00 175-35 | 21.8 |96 gb
24-34 175-16 21.6 |97 g
b
23-40 174-36 24.0 | 98 gb 4
23-20 174-21 24.3 |99 s 1
. Sh
22-56 173-59 24.4 100 S
| Sh 1
22-32 173-38 24.4 f101 S 9
5b 2
29-06 173-15 25.8 102 S 5 5
[ Sb 3 2
21-11 172-27 25.0  |103 gb 5 3
20-08 171-25 23.8 106 S 1
Sb 1 2
19-50 171-06 23.6 107 gb 1
19-08 170-24 26.6 [108 S 3 2
b | 1 23
18-45.8  170-09 26.9 1100 S
| Sh 1 5
18-22 169-55 27.9 110 S 3
Sh 7
17-58 169-40 27.4 111 S 5 1 10
Sh 9 23
17-33 169-25 27.6 112 S 5 1 8
Sh 9 7
16-43 168-55 28.5 ‘113 S
Sh 3
16-29 168-46.2 | 29.7 |14 S
| Shb | 17 1
16-07 168-20 | 29.9 15 S
| Sh q
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Time

| Surface

—
| St,

Date started Locality | Temp. °C ¥,
11-20 | 1930 |1554 S 167-59 E 30.0 116 gb
2330 | 15-38.4  167-36.5 ‘ 28.6 ‘117 gb

11-24 1 1930 | 14-56 167-17 8.8 U8 8
ll 9330 | 14-32.0  166-52 | 8.4 119 gh
11-25 | 0730 | 13-40 166-02 | 20.3 20 8
1130 | 13-16.4  165-46 | 20.4 121 s
1530 | 1530 166-03 ‘ 29.3 ‘122 g‘b
1930 | 12-55 165-19 2.2 123 8

2330 | 12-33 164-53 20.1 124 gb

11-26 | 0730 | 12-11 164-27 29.9 125 S,
| 1130 | 11-25 163-32 30.4 126 gb
1530 | 10-43 163-04 30.7 127 gb

1930 | 10-15 16246 29.9 128 S

gggg 9-53 162-30 29.5 (129 gb

11-27 | 0730 9-00 161-46 29.8 [130 gb
1130 | 8-53.4  161-29 30.5 (131 gb

1530 | 8-19 161-31.5 30.4 132 gb

1930 | 7-56 161-04 29.7 133 8

| 2330 | 7-44 160-39 29.6  |134 gb
11-28 0730 | 7-07 159-39 0.7 1% 8
1130 | 6-53.1  159-12 3.3 136 ;Ssh

1530 | 6-42 158-44 L1 87 8

1930 | 6-34 158-15 30.3 138 gh
2330 6-20 157-55 20.8 1139 ésb
11-29 | 0730 | 5-45 156-57 20.7 140 S
0735 Sh

1130 | 5381  156-33 29.8 141 gb

1532 | 5-29.5  156-10 | 29.9 142 gb

1930 | 5-17 155-40 29.7 |43 8

2330 | 5-06 155-12 295 44 8

11-30 | 0730 | 4-25 154-24 2.4 45 8
130 | 4-04 154-03.6 | 20.7 U6 S

1530 | 3-44 153-44 20.3  [147 gb

1930 | 3-25 153-28 2.0 48 §

2330 | 3-01 153-12 2.0 49§

— 00—

BE YF BF 8]
11
9
7
2 9 39
6 51
14
2 19
z 34
1
4 25
1 4
i
2 71
17
2 14
3 53
1
3
6
1 19
§
39
3 4 1
28
3
@ 2
2 5
1 3 32
6 (i
1 3
11 29 21
a
2
2 1 2
3
1
6 8
1
1 5 17
1
1 T
7
1 1
19
g 24 53
4 13 32
1 6 197
10 71
4 7
37
1 1
1 12
23 63
1
1 1 8
2 10
25



Date

Time
started

1= 1

12- 2

12- 6

el
1
=

0730
1130
1532
1930
2330
0730
1930
0730
1930
0730
1930
0730
1930
0730
1930
0730
1930
0730

Date

|started|

Time

Locality
_ 2—1-0 S 152-3 5_
1-44 152-17
1-18 151-57
0-57 151-42
0-33 151-25
0-26 N 151-22
2-02 150-39
3-17 150-09
4-55 149-32
6-21 148-58
7-12 149-10
8-35 148-59
9-57 148-34
11-35 148-03
13-06 147-26
14-45 146-52
16-19 146-18
17-57 145-44
19-22 145-17

SHUNYO-MARLU 1965, October-December

Locality

10-23 | 1530 | 14-41.5N  145-56
|

10-24

2330
0730
1530
2330
0730
1530
2330
0730
1530
2330

13-48 146-26.5
12-59 146-52
12-05. 5 147-33
11-16 147-50
10-10 148-22
09-09.5 148-57
08-22 149-33
07-29 150-08

06-28.7 150-24
05-26 150-42

251

| Surface
Temp. °C St. No. | AL BE Y BF 53
E 289 1150 § 4 4
Sb 9
28.9 |151 S 1 2
| Sb 4
29.1 152 S 1 2 2
Sh 1
28.9 153 S 1
Sh 3
28.9 154 S 3
Sb 2 1
E! 29.2 155 S
Sh 2
29.4 156 S 3
| | Sh 6
29.6 (157 S
Sh 1
29.0 158 S
Sh
| 29.4 159 S 2
Sh 3
| 29.2 (160 S 5
Sh 2
29.1 161 S 1 1
Sh 1
28.9 [162 S
Sh
28.7 163 S
Sb
28.6 164 S 3
Sh 1 4
28.5 (165 S
Sb 1 3
28.5 166 S 4
Sb
28.4 167 S
Sh 3
27.9 (168 S
Sh 4

Surface |

‘Temp‘ Scl st No.| AL
El 289 ‘ 1S ‘
Sb
284 | 2 8
| | Sb |
86 |38 |
-7 Sb
29 |4 s | 1
Sb
8.7 | 5 S 1
Sb | 2
286 | 6 S
Sh
%9 | 7 s
Sb
284 | 8 S
Sb
286 | 9 S
Sb
29.2 |10 S
Sh
28.8 |11 S
Sb

(18
B —
[SEREEN
[ 5+]
=]

%]
b3 =100
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Date

10-27

10-29

10-30 ‘

10-31 |

11- 1

1=~ 3

Time . Surface |
started Locality Temp. °C St.  No. | AL BE YF S
0730 | 04-29 N 150-36 E| 28.9 | 12 gb
1530 | 03-29 151-21 29.7 |13 gh '
2330 | 02-24 151-42 206 14 S
Sh 2
0730 | 01-19 152-03 20.6 |15 gb
' 1
1530 | 00-13 152-12 29.8 |16 gh | 3 1
1
2330 | 00-53 152-30 E| 29.5 |17 S 1
Sh 2 19
0730 | 01-50 152-45 29.0 |18 gb 1
1530 |02-50  152-58.5 | 2.7 |19 S ’
Sh \ 1
1930 | 03-21 153-02 29.0 |20 S
Sb 8 2
2330 | 03-47 153-09 288 |21 S ‘
Sh 2 2 10
0730 | 04-43 153-41 28.4 |22 gb 1 1
1130 | 05-15 154-06.5 | 28.3 |23 S g 28
Sh 1 4
1530 | 05-37 154-13.5 285 |24 gb 3 14
1
1930 | 06-10 154-20 ‘ 271.5 |25 S
~ Sh 1
2330 | 06-25 154-35 27.5 |26 gb
0730 | 07-13 155-16 2r.7 |27 gb 6 18
- 1
1130 | 07-29.5  155-25 27.7 |28 S 1 1
) Sh | 9
1530 | 07-50.5 155-39 | 27.5 |29 § 5 7
Sb 14
1930 | 08-12 155-55 | 27.3 130 gh | 3
|
2330 | 08-32 156-04 2.2 |31 S 1 4
Sh 13
0730 | 09-19 156-20 21.3 |32 gb 5
1130 | 09-46.5  156-47.5 27.4 |33 §| 3
| 3 1
1530 | 10-08.5  157-02 27.4 | 34 Eb 1
1
1930 | 10-30 157-18 27.3 |35 gb 1
1
2330 | 10-56 157-34 7.5 |36 8§ | 1 9
Sh 1 2 2
0730 | 11-54 158-01 ‘ 21.5 |37 S | 3
Sb 8
1130 | 12-11 158-19 27.7 |38 gb 4 5
1530 | 12-31.5 158-27 ‘ 27.4 39 S 1
Sh 1 3
1930 | 12-54 158-43 27.4 | 40 gb 2
2330 | 13-14.5  158-57.5 27.1 {1 Eb
$ 1
0730 | 13-55 159-29 27.3 |42 s 1 1
| Sh 1 12
1130 | 14-17.5  159-39 27.3 | 43 gb
1530 | 14-27 159-54. 5 26.9 |44 S
Sh 1
1930 | 14-57 160-13 26.6 |45 S 3 12
Sh 1 4




Time | A Surface
Date startedl Locality Temp. °C St. No. | AL
11-3| 2330 | 15-19 S 16027 E  25.6 |46 s
11- 4| 0730 | 16-10 161-07 25.1 |47 S 1
Sb 8
1130 16-35 161-19 25.8 48 S
I Sb 1
. 1530 | 16-59 161-28. 25.8 49 gb
| 1930 | 17-26 161-48 25.3 |50 S 1
| Shb 5
2330 17-53 162-03 24.8 51 gb 1
11-5| 0730 | 18-47 162-26 24.0 52 gb
1130 | 19-12.9 162-38 24.7 53 gb
1530 | 19-40 162-51 24.6 54 gh
1930 | 20-02 163-20 24.2 55 gh
2330 | 20-26 163-35 23.2 | 56 gb
11- 6 0730 | 21-16 164-23 24 |57 S
1130 ' 21-33 164-48 24.0 58 g
b
11-11 | 1930 | 23-10 167-03 23.6 59 gb
2330 | 23-04 167-34 23.3 60 g
b
11-12 | 0730 22-55 168-52 24.1 61 g
b
1130 | 22-43 169-20 24.2 |62 ES;
b
1530 |22-27 169-48 2.8 |63 S
b
1930 | 22-21 170-14 23.8 64 S
| Sb
2330 | 2205 170-49 23.6 |65 S
| Sh
11-13 | o730 | 21-25 171-42 23.0 66 g
b
1130 | 21-06.3 172-08 24,1 67 S
Sh
| 1530 |20-58 172-27.5 | 24.1 |68 gb
1930 | 20-52 172-48 24.2 69 g
[ b
2330 | 20-44 173-11. 24.9 |70 gb 7
1
11-14 0730 | 20-22.5 174-11 24.9 71 g
b
1130 | 20-17 174-31 25.1 72 8
Shb 5
1530 ‘ 20-06 174-44 25.1 73 gb
1930 | 19-59 174-54 25. 1 74 S 5
Sh 2
2330 19-30 175-28 25:2 H 5 2
| Sb 3
11-15‘ 0730 19-18 176-31 25.6 76 g 2
b 1
1130 19-08.5 176-54 25.3 ‘ 77 g:
b
1530 | 18-58 177-24 ‘ 25.2 78 gb
0730 J 18-10 176-47 25.0 ‘ 79 gb

11-19 ‘

s R

BE

YF

BF
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Surface |

Date Time |

:started' Locality |Temp. -=c| St. No. | AL BE YF BF S
11—19‘ 1330 |1?—39.1s 17620 E| 25.8 |80 S 1
|7 Sb 1
1530 |17-18.5  175-53 25.4 |8 S
! Sb 1
1930 | 16-59 175-31 256 8 S 7 8
Sh 1
2330 ‘15—35 175-02 5.7 8 3 23 15
b 3
11-20 | 0730 | 16-00 174-21 266 |84 S 5
b 1
1330 | 15-39.5 173-59.5 | 26.9 |85 S g
‘ Sb 2 5
1530 | 15-20 173-31 2%.7 |8 S 1 <
1930 | 15-05 173-08 2.6 '8 S 6 1
Sh 33
2330 | 14-48 172-43 2.2 8 S 5 3
. 3
11-21 | 0730 | 14-19 171-52 27.0 89 S 7 4
Sh 7 1
1103 |13-49.1 171-31.5 | 27.3 |90 S
| Sh 7 1
1530 | 13-27 171-11 27.4 |91 S 3
Sbh 9 3
1950 | 13-00 170-52 24 |2 8
2330 | 12-39 170-26 2.8 |93 8 | 7
2
11-22 | 0730 | 11-53 169-31 20 |94 S 2
1 h -
1130 | 11-40 169-14.4 | 28.4 195 8
1530 | 11-18 16853 | 288 96 S
1930 | 11-02 168-35 2.7 |97 S
| Sh 1 1
2330 | 10-41 168-10.5 28.6 98 S §
Sh 1 5
11-23 0730 | 09-57 167-36 85 |9 S
1130 | 09-37 167-15 289 100 S
1
1530 | 09-15 167-02 29.5 101 S
| Sh 2
1930 | 08-45 166-40 2.1 102 S | 2
2330 | 08-14 166-25 2.1 108 8 2 1
1
11-24 | 0730 | 07-27 165-47 29.2 ‘104 S‘%b
|
| 130 [07-07.9 165295 | 2.8 105 S :
| 1530 |06-40  165-18 2.7 106 S 3
a9
1930 | 06-14 165-09 204 107 § ‘ s
2330 | 05-46 164-53.5 | 29.2 108 S | 8
| Sh | 5 6
11-25 | 0730 | 04-39 164-27 2.1 100 S |
1130 | 04-27 164-19 2.6 10 8 | !
1530 | 03-59 164-05 29.7 111 S
. 17
1930 | 03-38 163-56 2.3 112 8 2 19 305
! 5 58
2330 | 03-20 163-45.5 | 29.0 113 S 1 1 108
| Sh | 5 19




‘ Time l o ; [ Surface
Date Locality Temp, °C

11-26 | 0730 | 02-27 S 163-15 E| 289 114 S ‘

| ] Sb 7
1130 | 02-04.2 163-02 29.5. 115 gb
| 1530 | 01-41 162-51 29.3 ius éb ‘
1930 | g1-25 162-45 29.7 117 S |
| . Sb 1 2
2330 | 01-00 162-40 | 29.2 118 8
| | Sh 1
11-27 0730 | po-05 N 162-15.0E  28.6 illg gb | 1
|
1530 | go-45 161-51 285 121 S | 1 10
| Sh 2
2330 | g1-35 161-19 28.1 123 S 1 18 7
| Sb 1 11 48
11-28 | 0730 | g2-44 160-48 271.7 |124 8 11
| ' Sh 32
1530 | p3-27.5 160-14 | 27.7 (126 S 1
| [ Sh 3
2330 | p4-05 159-38 | 27.9 128 S | 12 3
= ' . Sb 6 54
11-29 | 0730 | 04-dt 158-53 | 28.0 120 S | 84 1
; ' Sb 25
| 1530 | gs_0g 5 i 28.4 130 S 1
| | 05-28.5  158-10 | 2 ”
| 2330 | pg-22 157-40 | 28.3 131 S 1
| l i Sb 1 1 ]
11-30 | 0730 | o7-16 157-18 ‘ 28.0 [132 gb
- $ 1
1530 | 08-06 156-37 | 28.0 |133 S 1 2
, Sh 1 5 7
| 2330 | 08-58 156-06 27.8 134 S | 3
; | Sh 2
12- 1| 0730 | 09-53 155-22 27.9 135 S
| Sh 1 1
1530 | 10-53 154-45 | 27.9 [136 gb
|
2330 11-39 154-13.5 27.7 (187 gh 1 % 1
12-2 | o730 | 12-40 153-50 27.7 (138 S 4 1
Sh 2 5
1530 | 13-38 153-23 27.7 139 S 1
Sh 13 56
2330 | 14-37 152-45 27.6 140 S 2 1
Sh 2 2
12-3| 0730 | 15-25 152-14 27.4 141 gb
| 1530 | 16-18.5 151-35.5 | 27.4 [142 s, ,
‘ 2330 | 17-11 151-02 2.4 43 8
| Sh 1 1
12- 4| 0730 | 18-02 150-27 26.8 (144 gb
| 153 | 18-56 149-55 2.8 U5 S
|
2330 | 19-50 149-27 26.8 146 S 4
| | Sh } 33

SHUNYO-MARU 1967, November-December

. Time
started

Surface |

Date Locality | Temp. °C St. No.

AL BE YF BF SJT

1125 | 0740 | 04-00.28 15350 E| 29.8 | 1 i
|
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T3 7 4
Date |05 Locality TS:;f]j_cfc! St. No.| AL BE YF BF S]J
11-25 | 1940 |03-19 S 15337 E| 29.8 2 s 2
_ f Sb 12 22
11-26 | 0740 | 01-53 152-30 29. 4 3 S
| Sb 3
1540 | 00-51.5  152-27 2.7 | 4 8
| Sh 3
1940 | 00-41.7  152-17.5 290.65 | 5 gb
11-27 | 0740 | 00-34.5N 151-55.8E| 30.1 6 gb
1
1540 | 01-12.2  151-14 30.3 7 S
| Sh 2
1940 | 01-45 150-59.5 | 29.8 8 S
| Sb 6 2
11-28 | 0740 | 03-29.2  150-26.8 J 29.7 9 gb
4
2000 | 03-52 150-16 | 20.4 |10 gb
11-29 | 2111 | 04-17 149-58.5 | 29.2 |11 S
| Sh 2 4
11-30 | 1207 | 04-24.1  149-18 | 29.4 |12 gb
12- 1| 0740 | 04-39.5  146-58 | 28.85 |13 S
| | | Sh 1 1
1538 |05—21.5 146-24.2 | 28.7 |14 S
| Sh 1 1
12- 2| 1440 |05-24.3  146-27.5 28.95 |15 gb
2
12- 3 1440 {04-0&? 146-20 29.05 |16 gb 1
12- 4| 1955 | 04-08 146-24 28.7 17 gb
12- 5| 0740 | 05-49 146-11.5 28.5 |18 gb 1 *
1
1540 | 06-54 146-04 28.65 | 19 gb
|
1940 | 07-23.5  146-02.5 | 28.6 | 20 gb
12- 6 2013 ]08~43.5 145-05 8.4 |21 gb 1 3
| 1
12- 7| 0740 | 10-21.5  144-52.5 28.3 | 22 gh ;
1540 | 11-26 144-37.5 28.2 |23 gh B
1940 | 11-51.2  144-30.5 27.9 |24 gb 3
1
12- 8 | 0740 | 13-28 143-58 27.4 | 25 gb
2
1540 | 14-25.5  143-44 27.5 | 26 g,h
1
1940 | 14-56.5  143-34.5 27.75 |27 S 1
I 3
12- 9 | 0740 | 16-39 143-12.5 27,2 | 28 gb
1540 | 17-36 142-58 27.4 | 29 gb
1940 | 18-10 142-48 27.13 ‘30 gb
12-10 | 0740 | 19-56.5  142-23.5 ‘ 26.9 |31 S
Sh 5




