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STUDIES ON FISHERY BIOLOGY OF THE SAND-LANCE,
AMMODYTES PERSONATUS (GIRARD)

Akira Inoug, Shigeki Takamori, Kazumasa KunNIvuki,
Shinichi KoBayasur and Shigemi Nrismina

The sand-lance, Ammodytes personatus (GIRARD), is one of commercially important fishes in
Japan, mainly distributing along the coastal waters of Hokkaido, in Northern or Middle Pacific,
the Seto Inland Sea and East China Sea Region. Its yearly catches range from 40, 000 to 110, 000
tons approximately during the past 11 years (1953-/63). The forecast of its fishing conditions has
been strongly expected for a long time by the fishermen concerned, because the annual catches of
this flish had distinctly fluctuated.

In this paper, the authors deal with the sand-lance with emphasis on its populations, habit,

growth, migration and the environment.

Chanter T

In this chapter, the amount of catch, fishing season, type of fisheries and fish population of
the sand-lance in the Japanese waters are analysed on the basis of the annual reports of the
statistics on fishery and aquiculture of Japan (1954-'64).

In Hiroshima Prefecture, the ‘Hoop net” is the most important gear for the sand-lance fisheries.
Therefore, the authors also investigated the situation specially about the “Hoop net” centering on
the relationships between the amount of sand-lance caught by this gear and the velocity of tidal
current, the water temperature of breeding season, and the specific gravity on the annual reports
of the catch statistics on fishery of Hiroshima Prefecture (1953-/63). )

1. As already mentioned, the annual catch of the sand-lance in Japan showed a wide range of
fiuctuation. The fishing grounds of this fish are listed in order of total catches as follows; the Seto
Inland Sea, the north Pacific coast, and the western and northeastern parts of Hokkaido. In Japan,
the average ratio of the sand-lance catch to the total fishes is just about 2%, but it shows up tg
8-10% each in the Seto Inland Sea and off shore of west Hokkaido. Further, the ratio reaches
40-50% along the coast of west Hokkaido from May to June and nearly 50% in the Seto Inland Sea
from March to April. The fishing season of this species extends from the middle of March to the

end of June, having a tendency to be delayed in high latitude areas.
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2. Judging from the available statistics, the population of the sand-lance seems to consist of 9
groups in Hokkaido Region, 2 groups in the North Pacific, and 1 group each in Middle Pacific, East
China Sea and Seto Inland Sea Region.

3. The main fishing gears for the sand-lance are different in each region. The fishing types of
“Other kind of small set nets”, as described in the statistics in Hokkaido, ‘‘Other fisheries” in
North Pacific Region, “Pacchi-ami” in Middle Pacific Region, “Other lift nets” in the Seto Inland Sea
Region and “Boat seine” in East China Sea Region are essential respectively. The annual catch
ratios of the sand-lance to the total fishes for the fishing type of “Other kind of small set nets”
indicate 31-629% in Hokkaido, 60-94% of “‘Other fisheries” in North Pacific Region, 6-27% of
“Pacchi-ami” in Middle Pacific Region, 65-87% of “Other lift nets” (including ‘“Hoop net’) in the
Seto Inland Sea Region and 13-36 2; of “Boat seine” in East China Sea Region.

4. In Hiroshima Prefecture, the fishing type of “Hoop net”, is the most important gear as noted
before for the sand-lance fisheries and is operated from March to April.

1) Daily amount of the sand-lance caught by this gear is more or less affected by the velocity
of tidal current, namely it is larger at a time of spring tide and smaller at a time of neap tide.

2) Negative correlation between catch per unit effort and fishing effort was observed.

3) The annual amount of the sand-lance catch is regarded the oceanographic conditions such as

the water temperature and salinity during the breeding season.

Chapter TI
The ecological studies of sand-lance were described with the specimens collected from the Seto
Inland Sea.

1. The growth rate in weight or lenght of the sand-lance differs with the quality and amount of
foods available regionally as weli as annually, and the size of fish is relatively smaller in the year
of good catch.

2. The number of vertebrae ranges from 56 to 67, representing mostly 62 or 63. According to
the frequency distributions of vertebral numbers, - two' groups of sand-lance are seemed to exist in
this region, the number at mode was 63 around the western region of the Harima Nada, and was 62
around the eastern region. Average vertebral number of sand-lance varies inversely with its
spawning temperature.

3. The ratio of head length to body length diminishes with the development of fish in age.

4. The sex-ratio is approximately 1.

5 The results of scale investigation are as follows;

1) Size of scale is the largest at the portion of lateral line above the middle part of anal fin.
2) The formation of annual rings on scales begin in July and and it is almost completed in

March of next year.

3) A formula representing the relation between scale length (Sx50mm) and body length (L cm)
is shown as S=1.478 L—1,523.

6. The age composition of sand-lance caught varies with fishing season, fishing grounds, fishing
gears as well as yearly variations. Its life span is estimated as full three years at the longest in the
Seto Inland Sea. In general, O-age class occupies more than 80%, one year class under 20% and

two year class is Iess than 5%. In a year of abundance, howew}er, it seems to be probable that one
year old adult fish occupy more than 20%.



7. The ratio of gonad weight to body weight reaches up to 18% in December and suddenly
decreases after spawning in early January.

8. The diameter of mature eggs of sand-lance is about 0.66 mm. In the laboratory, where the
temperature of water-tank is kept higher than 15°C, its matured ovarian ova cannot be obtained. ‘On
the contrary, when it is kept at lower temperature(average water temperature 11.17°C), the ovarian
ova are ripen.

9. The number of ovarian eggs of sand-lance fluctuates annualy with judging from the appearance
of ovary, the fish seems to spawn once or twice a season. The weight of right side ovary is
generally heavier than the left side one and the number and diameter of ovarian ova are also more
and larger in the right.

10. The thermal effects on hatching of sand-lance were studied in the waters of which specific
gravities were between 23.17 and 24. 30 (at 15°C). The developing period from artificial insemination
to hatching was required about 33 days at average water temperature of 6.19°C, and 13 days at
15.74°C respectively. The rate of hatching out showed the best at water temperature of 8.20°C,
moderate at 10.48°C and rather low at 15.74°C. The pre-larvae size of sand-lance immediately
after hatching out was 3.8l mm in total length.

11. The feeding habit of sand-lance changes with the growing. Young fish mostly feed on
nauplius of copepods, while adult fish prey on macro-copepeds, Chaetognatha or fish larvae. The
composition of foods found in the stomach varies with habitat, and the foods of fast grow fish are
mainly composed of Chaetognatha. It is noticeable that the larvae of sand-lance are in food com-
petition with Chaetognatha, as Chaetognatha take mostly copepods, but the latter seldom prey on
the former.

12. The feeding frequency and quantity of foods are observed on the benthic life in vitro. The
sand-lance took foods twice a day, in the morning and evening. Daily amount of copepods taken by
the specimen, was estimated at about 20, 000 individuals at the minimum on the fish of 7.2 to 7.4
cm in body length.

13. The time required for food digestion is about 12 hours in estimation.

14. The amount of fat deposit has a seasonal variation and its ratio of young specimens increases
from 3% in late March to 5% in late April, finally reaching as high as 9% in late May. The fat
content of one year -individuals also increases from 27 in late February to 7% in late March and
amounts to 8% in late April.

15. The sand-lance begins to burrow into the bottom cand in early May.

16. The selection of bottom conditions by sand-lance is severe; the fish prefers the white sand
bottom which consist of grains, 8-32 meshes in size, mingled with 30% of shell fragments.

17. In the aquarium, it takes about 30 minutes for 76-80% of sand-lance to get into sand bottom.

18. The body color of sand-lance changes rapidly. In normal conditions, it takes about two minutes
to change the body color from blue to reddish-yellow, but when disturbed, only about 20 seconds
are necessary to get the antagonistic body color.

19. The estivation begins when water temperature is higher than 24°C. The authors collected 83
estivating individuals at Tachibana and Hosono-su of the Mihara Strait on August 4 and 6, 1954.
Their fatness (body weight/body length? x100) were 2.94—5.14 and their stomachs were empty,
but their body cavities were filled with fat-like substance.

20. The parasite found in the body cavity of sand-lance is a species of Nematoda and its number
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per specimen varies with the habitat of the host, the maximum confirmed so far as many as 93
individuals.

21, In the daytime, the vertical distribution of larvae of sand-lance mainly concentrates at 6-10:
meters depth below the surface, while at night, it is seemed to be deeper.

22. The experiment on endurance to chlorinity of sand-lance showed a euryhaline pattern. The
individuals up to 5 ¢cm in body length can survive in the waters of the chlorinity ranged 4. 69-24.21%,.

23. The oxygen consumption per individual of sand-lances, 6.52-8.60 cm in body length, is about
0.6 cc per hour under the conditions of moderate chlorinities, 15.42-19.95%. and water temperatures
at 14.5-19.0°C. The lethal effects were observed when the dissolved oxygen content reached down
to about 2 cc per liter.

24. The results of experiment conducted on endurance against the starvation showed that the
individuals, 5.09-7.30 cm in body length, were able to survive for the period from April 29 to July
9, 1954, under the conditions of chlorinities of 14. 54-18. 37%, and of water temperatures at 13.4-24.1°C.

25. The sand-lance can be attracted by fish-lamp.

Chapter IIT

An ecological study of larval sand-lance was carried out with emphasis on the fishing grounds
environmentally and meteorologically.

1. The distribution of the larval sand-lance was investigated.

1) The spawning grounds of this fish are supposed to be three places around Bingo Nada,
namely the Mihara Strait, the adjacent waters to Shisaka Islands and the strait of Shiaku Islands.

2) The distribution is strongly influenced by velocity of tidal current as well as the
meteorological situations.

3) Considering from the annual quantities of larvae collected by survey boats and their body
length composition in January and February during the period from 1960 to 1965, the breeding
seasons may vary from year to year. Although it is impossible to forecast clearly whether the year
would have a good or poor catch from the results of surveys performed only once in the middle of
each month, the certain time of fishing season or the suitable fishing ground is predictable from
such data without fail.

4) As a result of experiment, horizontal towing of plankton net was estimated to be the most
suitable way to collect sand-lance larvae.

2. In order to investigate the tidal current, 25 drift-bottles were released with report cards from
the Kii Suido, the Akashi Channel, the Bungo Suido and the Shimonoseki Channel, and 11 bottlés
were recollected.

3. The oceanographic surveys including the collection of the larval sand-lance were carried out
once a month, from January in 1959 at about 80 stations established in the Bingo Nada. The
results are summarized as follows:

1) The water temperatures of the Bingo Nada were higher in the west and lower in the east.

2) The differences of chlorinity was similar to that of water temperature. It was low in the
northeastern part of Bingo Nada and strongly affected by the tidal current from Kasaoka Bay.

3) The transparency of waters was higher from May through June than that in December. It
seems to be remarkably influenced by operation of small trawl nets (Manga).

4) The suspension factor was highly valued from September through January and was lower in
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May and June.

5) The submarine illumination coefficient was smaller in the northern part of Bingo Nada as
compared with the other parts.

6) The coefficient of turbidity (r value) was largér from December through January of next
year, but was smaller from April through June. Further, the turbidity was smaller in the central
part of Bingo Nada than that in other regions.

7) The standing crops of plankton reached to the maximum in July and its density generally
ceems to be higher in the northeastern part of Bingo Nada.

8) The number of Chaetognatha attained to the maximum in July and August. Sagitie
naikaiensis was a dominant Species in recent years and broadly distributes in the eastern or
northeastern Bingo Nada. Larvae of sand-lance compete with Chaetognatha for copepods as foods,
and it seemed that the negative correlation, such as larger catch of sand-lance with smaller
population of Chaetognatha, was observed. ’

9) The mutual relationships among the various environmental conditions investigated are as.
follows;

(1) The transparency negatively correlates with the suspension factor and the coefficient of
turbidity.

(2) The circulation of water mass in the Bingo Nada is presumed from the correlations
between chlorinity, transparency and settling volume of plankton obtained at the stations. It is,
further, shown that the Bingb Nada is the mingling area of the east and the west tidal currents,
though each pattern is changed annually.

10) The bottom soil of the Bingo Nada was mostly composed of mud as small as 100 mesh size,
but rocks and/or pebbles were found on the bottoms near and along the islands. These support the
investigated results of soil by a ‘“penetrometer”, and the values of ignition loss showed larger in the
middle and smaller in the east and the west parts of the Bingo Nada.

11) In the breeding area of sand-lance, increase of chlorinity is usually accompanied with water
temperature.

4. The meteorological conditions regard the habit of larvae of sand-lance. In particular, the

disperse of larval sand-lance is remarkably influenced by wind conditions.
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Table 1. Monthly changes of the sand-lance catch during years 1953-1963 in
Japan. (Numerals within paretheses represent the percentage of

sand-lance catch to the total catch of marine fish.) Unit : ton.

Year
1953 '54 55 56 ‘57 58 59 -’60 61 62 63
Month

Jan. 158 431 356 559 664 1, 069 880 355 800, 949 264
Feb. 769 1,901 1,613 © 1,556| 3,203 3,759 3,079 2,935 3,804| 2,687 1,498

(4)] 3) [€)] ) [€Y] € 3) (€} [€)] (4)
Mar. 6,345 6,120 5,504 8,186 9,109 9,113} 10,736] 11,575 14,310|11,658 6,238
2) @ 3) 2) 2 (6] 2 3) @ 3 @)
Apr. 17,273 8,160 11,029 19,226 19,883 17,159 13,373 15,032 26,570112,112|13,489%
&) ) [€)) [¢h} [¢h} [¢) )] (2) [¢5) m €N
May 15,075 6,026 19,369 25,530 27,469 32,783 22,348! 17,862 32,71823,274(27,459
w [¢D) &) ®) ) ) &) [¢h] @) ()] @
June 17,846 14,704 15,409 17,970 18,814 28,809 10,413 18,892 23 687|14,723|24,410
@
July 3,765 4,916 3,173 3,041 5,550 3,157 5,587 8,519 4,309 3,964] 7,224
Aug. 109) 461 1,054 521 488 775 1,595 1,833 525 493 898
Sep. 86 68 60 38 49 168 337 153 100 5 41
Qct. W 4 a0 8 64 203 86 30 34 1 8
Nov. 821 26 814 660 503 735 211 271 1,074 63| 1,228
Dec. 533 23 251 248 1,324 311 177 639 419 188 108
Total 65,805 42,855 58,7401 77,565 87,228 98,047 68,828 79,002 108,356/70, 121/83,672
(2.05)) (1.36)] - (1.74)] (2.35)] (2.36)] (2.59)] (1.75) (2.08)| (2.60)|(1.69)|(2.07)
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Fig. 1.

Annual changes of the sand-
lance catch and its percentage
to the total fish catch during
years 1953-1963 in Japan.
Solid circles, sand-lance catch;
soft circles, percentage.
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Monthly changes of
the catch rank index

of sand-lance in Japan.
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Table 2. Yearly distributions of the regional sand-lance catch (in tons) and its
percentages to the total fish catch during years 1953-1963.

\\\‘T‘\‘\\-*\~§‘\\\\\szff 1953 | 54 | 155 | 156 | 57 | 58 | so | e0 | 61 w2 | 163
Region
Total 65,80542, 855(58,740|77, 565|87, 228/08, 047/68,828{79, 002| 108,356/70, 121/83, 672
9 | 2,05 1.36] 1.74 2.35| 2.36 2.50 i.75 2.08  2.60 1.69 2.07
Hokkaido R. 22, 13322, 58329, 168129, 400[32, 381|46, 806/25, 60333, 509 28, 131[25,300|18, 156
9 | 2.52 3.17| 4.33 3.89 4.16 5.95 2.96 3.90| 3.06 2.78| 1.9
Northeast Hokkaido R. | 5,801] 6,124|11,933(11,389|12, 430(17, 127] 9,122]13,045 13,625 9,417 8,014
9 | 1.68l 2.14 3.74 3.36| 3.14 4.32] 2.03| 2.78] 2.60| i.88 1.43
South Hokkaido R. 1,800 169| 1,991| 5,539|- 3,259| 3.037| 4,886 5,724 3,564 3,909| 4,332
9 | 1.27) o.12| 111 2.35 1.66| 1.32 1.87 2.94 1.53 1.53 1.71
West Hokkaido R. 14, 528]16, 28611 5,240|12, 46|16, 684126, 731 |11, 684/13,838| 10,942/11,973| 5,800
9 | 3.69 5.80 8.68 6.88 8.04) 16.58| 7.36 8.55  6.78 7.91| 4.28
North Pacific R. 11,494| 3,893 6,600]14,693|12, 803|18,556(17, 123(19,565 31, 009122, 67628, 836
9 | 2.62| 0.84 1.07] 2.98 1.97 2.45 2.20| 4.13|  4.20| 2.98 4.35
Middle Pacific R. 6,949 7,313 2,981| 9,62622, 965/ 6,115| 5,806| 9,452 9,951 5,827| 8,039
9 | 1.53 i.53| 0.51| 1.62 3.20| 0.84 0.82 1.25 1.17| 0.67] 0.90
North Japan Sea R. 006 345 645 225 113 70| o8 2 4 8 2
9 | 0.19 0.27] 0.49| 0.19 0.09 0.08| 0.08] 0.00  0.00] 0.01 0.00
West Japan Sea R. 3g6| 184 31| 124 38 67 33 15 105 338 535
9 | 0.12 0.05 0.08/ 0.03 0.01 0.02| 0.01 0.00, 0.22| 0.08 O.15
East China Sea R. 326] 656| 1,489| 3,008 3,105 3,218| 2,719 2,944 2,747| 2,722| 1,756
9 | 0.05 0.10] 0.24| 0.69 0.55 0.53 0.44 0.41  0.38 0.38 0.26
Seto Inland Sea R. 24,206| 7,864(17,528(19, 583|15,720[23, 122]17,352|13, 51| 35,370|13,247126, 345
o | 17.38] 497 11.11] 11.27] 9.27| 14.08| 10.781 7.67] 19,71 7.79| 16.22
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Table 3. Annual changes of the regional catch index and the order of catch during years 1993-1963.

Regon 8 1053 154
Region

55

56

57

58

59

60

62 | 163 ITotal Order in

/i
ol catch

Northeast Hokkaido R.
South Hokkaido R.
West Hokkaido R.
North Pacific R.
Middle Pacific R.
North Japan Sea R.
West Japan Sea R. :
East China Sea R.
Seto Inland Sea R.
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Fig. 3. Yearly changes of sand-lance catch in each region during years 1953-1963. Left; crosses,
West Hokkaido R.; solid circles, Northeast Hokkaido R.; soft circles, South Hokkaido. R..
Middle; solid circles, North Pacific R.; soft circles, Middle Pacific R.. Right; solid circles,

Seto Inland Sea R.; soft circles, East China Sea.R.
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Table 4. Regional mutuality of the sand-lance catch during the period of 11
years (1953-1963).

North east| South West North Middle [East Seto
\ Hokkaido | Hokkaido | Hokkaido | Pacific Pacific (China Sea| Inland
Region R. R. R. R. R. Sea R.
Northeast Hokkaido Region \
South Hokkaido R. -4 T~
West Hokkaido R. +6 —4 [T
North Pacific R. 0 +2 —4 \ }
Middle Pacific R. 0 -2 +0 +2 \
East China Sea R. +6 0 +2 +4 0 \
Seto Inland Sea R. -2 0 —6 +8 0 +2 \
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Fig. 4. Yearly changes of the catch ratio in percentage between the sand-lance and the total fish

1953 ‘55 ‘57 ‘'s9 ‘6l ‘63

in each region. Left; crosses, West Hokkaido R.
soft circles, South Hokkaido R. Middle; solid circles, North Pacific R.; soft circles, Middle
Pacific R. Right; solid circles, Seto Inland Sea R.; soft circles, East China Sea R.
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; solid circles, Northeast Hokkaido R.;
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Fig. 5. Monthly changes of -catch ratio in percentage between the sand
lance .and the ‘total fish -during years 1953-1962 by the -different
regions. .
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Table 5. Yearly changes of the sand-lance catch during years 1953-1963 in
main districts. Unit: ton.
. District) 2 3 4 5 6 7 8
Vear Hyogo | Soya Miyagi Mie Siribesi | Rumoe Oshima | Kagawa
@ ® @ [ @) G) @
1953 16,646 | 4,774 9,840 5,389 6,038 4,841 1,654 2,805
5) &3] (8) (2) [¢] [¢Y] m
54 3,630 . 5,246 1,721 5,858 8,550 4,920 86 1, 856
b @ ) ) (3) o ao (6)
155 11, 295 10, 541 3,724 2,239 7,890 3,863 1,800 3,188
. b} @ @ o ) p) _® ®)
156 13,613 9,346 | 11,119 7,751 7,530 4,403 5,254 2,370
@ @) @ o} ) () @® 10)
57 11, 164 10,841 10,301 11,944 6,090 8,524 3,199 2,171
(1) @) ) (<) (5) (@] ® (9>
58 17,623 15,535 10,339 3,842 8,616 16,008 3,029 2,895
@ @ @) () @ m ®) (10)
159 12,243 7,287 11,272 5,193 7,378 3,564 4,669 2,143
) @ @ ®) @ ® ()
60 10,121 12,267 13,390 7,548 9,425 3,273 5,661 1,576
b} @ @ @ (5) RO) (9 (7
61 28,153 12, 097 25,458 8,068 5,480 5,316 3,498 4,196
i @ “ @] m «6) © R ¢10)
62 8,896 8,551 10,960 4,240 4,804 6,804 3,885 2,751
[¢)] “@ (2) [©)] (8) (10> (6 )
63 22,036 6,642 17,750 4,985 3,424 2,194 4,328 2,211
Distrieti* 10 1 12 13 14 15 16
Year Aomori | Ishikari Iwate Aichi Okayama | Fukuoka | Abashiri | Hiyama
) ; ) (O] ] 0
1953 1,459 1,909 98 1,530 2,573 315 1,022 1,733
) (6) €10) ) )
54 1,534 2,336 270 1,421 1,451 604 874 473
(9 @)
/55 1,808 2,340 833 686 1,676 735 1, 301 1,144
(9 (10)
56 1,373 176 2,010 i, 871 2,209 1,879 .. 2,040 353
) @
157 1,170 086 1,290 9,225 1,410 2,261 | 1,594 326
(6) Qo M
58 5,744 865 2,470 2,191 1, 554 1, 907 i, 592 1,-241
® @
59 3,374 181 2,435 585 1,251 1,872 1,835 194
2] (10) O .
60 3,675 556 2,496 1, 644 366 2,898 1,677 583
@) @ -
61 1,745 80 3,855 1,802 737 1,818 1,527 65
@) ®
62 8,803 104 2,869 1,415 3N2 1,204 865 239
@ @3 ©)
63 3,732 88 6,818 2,934 1,032 1,410 1,372 101
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Table 6. Yearly changes of the “index”* for the precedence of landing on
sand-lance during years 1953-1963 by districts.

District
\(1) (203X (4)((5) (6)|(7)‘(8) (9)t(10) AD(A2) A3 14 [ (15| (16)
Year | :
1953 w| 5| o 71 8| 6| —| 4| —| 2| —| —| 8| —1 —1 1
154 6| 8| 3| 9| 10f 7| —| 4| 2| 4] —| —| 1| —] —| —
55 o] 9| 6| 23| 8| 7! 1] s5i 2! 51 —} — —| —| —| —
156 o] 8| 9| 7| 6| 4| 5| 3] —| —| —| —| 2| —| 1| —
157 ol 8| 7| 10] 4| 5| 3| 1| —| —| —| 6| —| 2| —| —
58 o| sl 7| 4 6|l 9ol 3| 2| 5| —| 1| —| =] =1 —| —
59 1w 7| 9| 6| 8| 4| 5| 1] 3/ —| 2| —| —| —| —] —
160 g| of 1| 8| 7| 3| 5| —| 4| —| 1| —| —1 2] —| —
61 ol 8| 9ol 71 6| 5| 2| 4| —| =1 3] —| —| 1] —| —
162 ol 7| 104 4] 5| 6| 3] 1| 8| — 2| —f —| —| —| —
63 wo| 7| 9| 6| 3| 11 5| —| 4} —| 8] 2| —| —| —| —
to2| 84| 88| 60! 71| 57| 32| 25| 281 w1} 17| 8l & s| 1| 1

* Accbrding to the precedence of landing, the values from 10 to 1 were given to the districts
respectively as the “index” to charactarize the fishing grounds.

HF TPENBOLEE L FR LT, ThOEEREMCHT 5 RRAB OBRAED C L & Lic, T
b, 16MEREIEL LT, R LR OWER, & LCHELR L VRS R+ 1, —T5H
TRHHBBOEBE -1, & LTEH LIOMRETRTH S,

Table 7. Regional mutuality of the sand-lance catch during years 1953-1963

on main landing districts.

o [ soval e [ Mie | R e K e [ [wate Aichi | B (S e
Hyogo \

Soya —2\

Miyagi + 6 — 2™~

Mie — 2 — 2 4 2 N

Siribesi | — 2| + 6] — 2| — 2>

Rumoe 0 — 2 — 4 0 O\

Oshima 0 — 4 + 4 0 — 4 0\

Kagawa |+ 6 + 2 + 2| — 6] + 2 0—4\

Aomori | — 2/ +4 —2 —6 +6 o o+ 2>

Ishikari — 6 + 6| — 6] — 2 + 2 0 O—2+6\

Iwate +6 +2 46 +2 +2 o o422 o™

Aichi +2 -2 +2+6 —2 o o-—2 -6 —2 4+ o>

Okayama | +10| — 2| 4+ 6 — 2| — 2| 0 O+6—2—6+6+2\

Fukuoka O+ 4 O +4 0 —2 42 —4 o +4+4+4 0
Abashiri | + 4 — 4 + 4 0 — 4 —6 +6 0 —4 —4 o 0+ 4 + 2 >
Hiyama O+ 4 o —8 +4—2 +2 +4+8+4 o-—4 0_2—2\

87 RCR UIABE, &, ERMOMEAERS 5 L6 M0 k515,
BORC L% L, WAEHOR L LTI, 534, 9l ORN—@gE—8l, JEE, @E05sH ;
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(2) Soya
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(5) Shiribeshi
(6) Hiveama
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Fig. 6. Map representing the interrelation among landing places

based on catch fluctiation.
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Table 8. “Indices” of the principal fisheries by the regions.

g;;\\lmzifff§1 o] 3|4 6| 718 lolwo]ii]i2lis|ia]is]is

All Japan 3 — — — - 2l 33 — — — 26 — —21 |25

Hokkaido Region — — = 7 — 18] 6 — —| —| 362 —16 |15

North Pacific R. — — 1 — — - 231 — 2 — 23 — —[12 39

Middle Pacific R. — — =] — — ot — =] = — 115 33124 |25

North Japan Sea R. — = = - _— = — 1 4 25110 —10 —

West Japan Sea R. — - - — — 9 = - 227 —1{13.516.5

Fast China Sea R. 2 12 6 — io— 15 3 — — 51 —4{36 |3

Seto Inland Sea R. 31— — — —_— — 39 — — — —{ 7.5 —20 |2.5

(1) Small trawl. Other kind of “Teguri’. (9) Other gill nets.

(2) Small sail-trawl. (10 Other kind of large set net.

(3) Other kind of trawls. (1) Pound net with some cube shaped bags.

(4) One-boat purse seine. (9 Other kind of small set net.

(5) Two-boat medium trawl operating east of (9 Beach seine.

130°E. (4 Pacchi-ami.
(6) Semi-surrounding net. (13 Boat seine.
(7) Other surrounding nets. (9 Other fisheries.

(8) Other lift nets.
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Table 9. Percentages of the sand-lance catch to the fotal fish by types of fisheries and
regions during years 1953-1962,

Other kind of large set net.

(1) Small trawl other than “Teguri’.: (7)
(2) Small sail-trawl. (8) Other kind of small set net.
(3) Other kind of trawls. (9) Beach ‘seine.
(4) One-boat pufse seine. (10 Pacchi-ami.
(5) Other surrounding nets. (1) Boat seine.
(6) Other lift nets. (9 Other fisheries.
Type of : , ;
Region ﬁs?;s 300 4 5 | 6 | 7i] 8 | 9 |10 0 |12
Year
1953 — | 0.47] 479 0.8357.22] 4.42) —|31.94 0.27
154 — 1 ] s5.43 13.19) 1.75 57,00, 7.60| —|14.08) —
55 — — 1455 841 0.67/50.67 2.82 -|20.26] 2.56
156 — ) s0.52] 2.36 0.87 4152 1.70] - 18.72 3.98
Hokkaido 157 _ | 3283 2.79 2.33 20,03 4.650 —| 14.30 14.58
Region 58 — 2y 20,05 3.831 1.21/20.52] 1.90 | 10.09 32.89
159 — S 3192 1.04 o.6141.08 1.18] | 15.97, 7.85
‘60 — ! 1e.56 17.08| 6.70| 0.64| 35.64 1.80 —| 16.60 2.95
61 — 18,25/ 10.52 11.24 2.11/31.74] 0.16] —| 6.68 19.49
62 ] 1 17.41| 10.07| 5.86 2.72| 26.47] 0.60] —| 9.22 27.65
1953 _ o.10] -] 0.3 42.19| 11.45] 0.23] 2.87 —| 4.12 38.50
154 .26 6.83 | 0.77] 021 0.77] 37.97| 3.26] | 7.32] 41.23
155 _ 2.270 ©0.39 0.58 15.52| ‘0.68{ 29.55 0.9t | 16.88/.33.08
North '56 .20 0.97| 0.26| 3.42/16.46) 0.8 15.01| 0.05 —| 5.36| 56.64
Pacific 157 — _ 1.4 o/ssl19.68 0.76| 10.16| 0.59 0.23 3.75 57.99
coast 58 . 0.15] 0.35 0.23 15.52| 1.74 28.80] 1.08] —| 3.97 39.36
Region 159 — 0.0t 031 1342 3.0214.71 0.23 | 4.6653.08
160 — | o0.30- _ 1405 2.8412.75 1.75 | 4.72|58.34
51 — 4 1.01)  —{13.83 104 582 —  —| 1.9676.32
62 — — 0.36| —|15.67 3.28/32.94f 0.45 — 6.51)40.76
1953 - ol ot diien| — 84.67] 3.40
154 ] oo o o2 b ) 158 80.97] 1.08] 15.90
155 — - b = =4 — 408 89.84 1.28 2.89
Middle 56 — 4ot od ol 4 s.65 76,08 1.36| 12.80
Pacific 157 — o = =l | 7.56| 52.58{ 27.34] 12.20
coast 158 — | - 4 4  — 1.75)30.35 25.33] 32.23
Region 159 - o 4 4 b 3 0.53 63.88] 8.20] 26.71
60 — 0.17  —] 035 — I | 1.82]58.60 26.63 11.79
/61 — | oo — —| 0.08 0026243 27.76 9.70
160 _ 4 4 0,15 0.10] 45.75| 34.60| 19.36




Table 9. Continued.

Type of
Region fshed v | 2 3 | 4| s |6 |7 [ 8 | o | 10| 11|12
Year
1053 o 4 g 4 4 4 | e6.63 2.45
154 4 4 4 4 ores | o543 2.29
55 —| o4 o4 - 1 4  _—117.13 o554 8173 —
East ‘156 | 2,69 2.20] _.i ] — — 1.64 — —| 92.99] 0.10
China 157 b b sl 0 ) ) es.14 0.13
Sea 58 — o078 019 — - 77 — - — —|o.99 o028
Region ) _ C.»85 0.33 — —4 16.18 — — —_ —1 82.53 0.04
'60 — o780 — - oos | — - — 07 —
61 0.80, 0.40| o0.22| I _li2270 — - 8260 3.64
62 0.15 0.11 0.0 —| {397 | 4 - 566 —
1953 | 11,730 — —| - —d7e.1ed | o054 122 | c.09 .22
54 | 20,23 o0.14 | | {5474 — | 269 — 6.35 3.57
55 |1e.43 0 | | _J7iel 2490 ] 627 o7
Seto 56 | 23,04 | | I _Jes.ts — | 2.89 —| 7.60] 0.35
Inland 57 |es7el 1 | _se3s 1 ] 102 0.34 6.78 3.68
Sea '58 30.33 —  —| —] 0.00/ 57.92 — —| 1.70] 0.09] 9.24| 0.37
Region 59 30,08 | | |s0.44 | | 1.37 o0.10 s8.68] 0.36
60 | 3404 | I dass | —| 1711 —lis5.27 0.4
w1 3433 | 1 4 _Isansl | 1.1 o0.14 10.06 o0.22
62 47,99 — | | 3616 — — 233 —{12.65 0.80
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Table 10. Percentages of sand-lance catch by different types of fishery during years 1953-1962

in the regions.

(1) One-boat medium trawl operating (12 Other long lines.

east of 130°E. (19 Herring set net.
(2) Small trawl “Teguri” type 1. (14 Yellow tail and tuna set net.
(8) Small trawl other than “Teguri’. (5 Salmon set net.
(4) Small sail-trawl. (& Other kind of large set net.
(5) Other kind of trawls. (7 Pound net with some cube shaped bags.
(6) One-boat purse seine. (8 Other kind of small set net.
(7) Two-boat purse seine. 19 Beach seine.
(8) Semi-surrounding net. @0 Pacchi-ami.
(9) Other surrounding nets. @) Boat seine.
(19 Other lift nets. @22 Other fisheries.

(t) Other gill nets.

;;;\\Iﬁiﬁffff 12 a4l s el 78| o 0] mn

Hokkaido Region. 0.0003 -~ — | —{17.83 72.64 —|66.47| 25.009] —
North Pacific R. 0.47 | 4.56| 1.60 — 33.88| 5.97/ 0.17| —| 6.06 93.37] 0.10
Middle Pacific R. — o021 — | 502 —| 004 - 060 — —
North Japan Sea R. — — — — — — — — — — —
West Japan Sea R. — — — —| 9.64 — — — —| 2.08 —
East China Sea R. —|  — o0.69 10.38 10.01| —f 0.05 0.03) — 3.53 0.14
Seto Inland Sea R. —] 3.00 22.00 1.42] —| —| 026/ —| 0.0782.27] 0.18
Region——yPe Of fisheries 4o | iz | 4 | 15 | e | 17 | 1s |19 | 20 | 21 | 22

Hokkaido Region. 0.30| 0.53 0.46] 0.28] 1.07| —| 47.66] 30.33  —| 74.11 83.52
North Pacific R. 0.03] —| 0.59| 0.61] 3.12] —|24.29] 5.92 50.00| 33.90| 89,23
Middle Pacific R. — — — — — —| 0.18] 4.61] 15.44 11.54] 42.95
North Japan Sea R. — — — —| 0.04| 22.46] 1.90] 0.53 — 7.24 —
West Japan Sea R. — = - - - — 022 3.3 —!{ 0.64/ 1.40
East China Sea R. — 4 —  —  —| | 1.64 0.08 —21.77] 1.16
Seto Inland Sea R. —  —  — = —| 0.17] 41.59 8.8 0.22| 5.28| 12.85
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Fig. 8. Annual changes of the number of trips and the sand-lance catch on the fishing type
of “Other kind of . small set: net” m Hokkaldo and North Pacific Region, during the
period of ten years (1953-1962).
lance catch; solid cirisles, Hokkaido Region; soft circles, North Pacific Region.
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based on the same assumption as shown in Table
15,
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Table 11. Monthly changes of the sand-lance catch in Hiroshima Prefecture during
years 1952-1963.  Unit : ton.

Month
Jan. Feb. Mar. Apr. May June July Aug. | Nov. | Dec. Total
Year

1952 6.8 6.5 7.9 184.3 70.6 48.6 0.8 0.7 7.0 4.6 | 337.7
53 4.5 13.9 308.3 87.0 86.6 33.4 12.8 — 1.1 6.4 555. 4
54 3.8 1.5 228.8 61.5 88.5 39.4 2.3 — 6.0 10.5 | 444.0
55 3.8 45.4 | 202.1 73.1 53.3 24.8 — — —_ — | 403.5
56 15.0 15.0 138.8 71.3 37.5 1.3 — —_— 1.1 7.5 307.9
57 0.4 2.6 | 352.9 57.0 36.8 23.6 2.6 0.8 — 0.4 | 478.1
/58 2.1 2.3 327.0 150.9 72.5 9.2 1.9 —_ —_ 0.3 566.1
59 — 4.8 614.7 121.5 86.5 150.5 5.0 — — 1.3 984.6
'60 0.3 10.¢ 397.8 162.3 46.7 i14.5 38.2 — — 6.5 776.8
61 22.6 12.8 | 456.8 79.7 44.3 45,7 10.6 — — — | 672.8
62 23.7 12.4 234.3 63.8 31.0 15.5 — 2.4 2.7 2.7 388.8
63 6.5 6.1 432.6 101.6 19.3 14.4 7.1 4.2 — — 592.2

CHIE XL, 19524EH HI963EEE TO A H F R, 1953, 1989 rhEhBRy "L, 1956
196241z i/ N e, FE2DINE, A » o TR OREI L 3 B, 4 RO b o TREBRER OREE
bR T, CORMLY, XFBRA EEBINL S,



1000

900

800 |

700

3

Catch in tons

o .

Fig. 25.
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Yearly fluctuations of the total
sand-lance catch and the catch
of the fishing type of “Hoop
net” from March 'to “April,
during years 1952-1963 in
Hiroshima ~ Prefecture. Solid
lines, total catch ; broken lines,
catch by “Hoop net”.
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Table 12, Annual changes of the sand-lance catch and
its percentage to the total fish catch landed
at main fisheries co-operative associations in
Hiroshima Prefecture during years 19556-

ek n s

1963,
l_. Osaki-shimoshima. 2. Saizaki.
3. Yoshiwa. 4, Hashiri-shima
5. Other places. 6, Total.
Year 1 2 3 4 5 6
1955 | 6.4 [104.3 | 60.8 |203.3 | 28.7 |403.5
+56 | 16.9 | 75.0 | 75.8 [137.3 | 2.9 [307.9
/57 | 4.9 95.3|76.9 |300.0| 1.0 [478.1
éatch ;| 58]26.0|78.1|58.0(341.3 | 62.7 566.1
: 59 | 15.1 |270.7 | 27.6 |517.9 |153.3 [984.6
tons ‘60 | 18.0 {184.8 | 14.5 |461.2 | 98.3 [776.8
761 7.0 [110.0 | 72.2 [470.4 | 13.2 [672.8
62 | 10.6 | 73.8 | 42.4 [253.8 | 8.2 |388.8
63| 4.9 66.8 | 11.6 [507.6 | 1.1 592.2
1955 | 1.59| 25.85] 15.07| 50.38| 7.11 —
156 | 5,49 24.36 24.62| 44.59| 0.94 —
757 | 1.03 19.93| 16.09] 62.75 0.21 —
Percent: | 58| 459 13.80 10.25 60.29 11.08]  —
159 | 1.53] 27.49] 2.80| 52.60| 15.57]  —
age 760 | 2.32| 23.79 1.87| 59.37| 12.65 —
161 | 1.04] 16.35/ 10.73] 69.92] 1.96 —
162 | 2.73) 18.98| 10.01] 65. 28| 2.11 —
/63| 0.83 11.28 1.96 85.71| 0.19 —

BUmERT, BERA 77 THEEOU--T0G 2 HRIET 5 2 L0 5,
26T, £RERERCHT S 27 TEBEOENE LR LIS DT, 1 5 7 2R OEIEE, 1959
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Fig. 26.
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Annual variation of pércentag¢
of the sand-lance catch to the
total fish catch in Hiroshima

Prefecture during yearé 1952-

1963.
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Table 13. Monthly changes of the “index” of
sand-lance catch in Hiroshima Prefecture
during years 1952-1963.
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T, BMIEASE AT COERMIC Lici, SE1IA0Nc4, B2 3, #3602, Hafme 1 ofss
Hx THEHT5 &, FIBERZ LIS,
BRI L % &, REROEMILS AEREHL L, BRI VEIFEETHL L2 5,
(3) & ¥ & &
FLERE, A H > THREEIICE A O > TRERER LI DTH D,

. =i B .
Table 14, Annual changes of the sand-lance NCLBE, A 7T TR T4 5 7=

catch by the fishing gears in B3] 2B0G U a5, [TofiofporE
Il“I‘iri)I?(I)lti;laC;z;f.ecture, Unit . ton. M MRS, SEREIC T, s
2. Hoop net. BHIREEY AT L, BLEDLIIKRD, &
3. Other kind of set nets. NI X B &, BEEYERT L0, RIETE,

4, Beach seine.

5. Boat seine (Anchovy). EH, RO S PERBFEME T, FHCEEDT
6. Other kind of boat seine. DORFH DA, ok, “HBEEOEEMT,
7. fisheries. ey N I
Other fisheries MERPIEDREE (1951) KA E R Tl b,
Year | | 2 3 4 5 6 7 Table 15. Yearly changes of the number
of operations of “Hoop net”
1952 | 337.7119.8 | 9.5 | 8.8 —174.7 | 24.9 and the annual sand-la tch
9| 13548 2.82 2,071 —51.71 7.37 a ¢ annuat sand-lance cate
in Hiroshima Prefecture.
153 | 554.6/363.4 | 1.9 | 5.6|52.5 |[117.4 | 13.9 Unit - ¢ "
% — 65.52] 0.34f 1.01 §.47 21.16| 2.50 pit . ton.
/54 | 440. 6365. 6 6.8 {683 — L. Osaki-shimojima
% _| g2.08 1 1.53 115,49 . 2. Yoshiwa. 3. Hashiri-jima.
155 | 403. 1\264. 8 — 9.4 3.4108.0]|17.6
% —{ 65.67] | 2.33 0.84] 26.79] 4.37 ¢ ! 2 3
ear
,2/6 307.9 No. |Catch| No. [Catch| No. |Catch
) S S R S
! u—
22 7743800 o 08 oo, 1953 | 1 of 8 | 56.3 s59|318.8
5 , —
58| 566.11410.3 | — 39.2 | 26.3 |87.2| 3.2 42 49 6 11385 981 225.0
9% {72,480 | 6.93 4.65 15.40, 0.57 55 | 1 1.1 o | 70.5 98 |204.8
159 | 984.6/551. 2 — 6.9136.4 [288.3 | 1.5 56| 1| 1.6 7 76.1 122 | 137.3
2 —Is5.08 | 0.70| 13.85 20.28| 0.15 57| oo s 276 193 | 300.0
160 | 776.8/485. 7 — 8.1|87.8193.4| 1.6
9| |e2s3 | 104 11.30 24.90 0.21 81 Iy 5 80,6 129 341.3
/
61| 672.8519.5 | — 1.3| 2.9 (117.0 1.8 911 ) 85 3 | 2.5 1291517.9
9 —| 8l.67] — 0.19] 0.43 17.39 0.27 0| 1} 103 2 14.7| 131 | 461.2
162 | 388.8/302. 3 —10.1] 1.3|73.5]| 1.5 61| 7.00 2 | 73.0 123|470.4
[7) — —
9 77.75 2.60 0.33 18.90| 0.39 e 6.d 2 a2 4 196 | 253.8
163 | 592.2/524.2 —l 27,2 0.7 |40.00 o.
9| lesse | 450 0.12 6.75 0.02 ‘63 s 1 12,0 1221 807.6
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(A) AAhFTIREFRERLPHILEL CCHILOBF

HiE (1960) 1%, A »F TREFHCOWC, —RCERORGEICHERT 2 BEILNIT, BIROBEIRR
BreER$5 S DRI TH D Lo, Lichi- THREOHEEL, BROWMRV- AR I VRDEDE
HERIND, TLAKCLBE, 12 THERL, (OE OFE O @hTFeXRiizhss, 4
H o T OWEERCELFET AL 0N, BEOER L, EFEORFACEXEDHTHD, ZOfEHNS0L
BULMRELETH L E D, S BIEKREED A » 7 THER L IR X O & ORI DT, —RIVICK
B RIER D% , NI I B, Tk D, KERRCRWCE, A4O0H, 4R XD 1—
3 H I EEN S <, AN, A4 TH, 22A%1~3 A BRBEEN DI, RELAY OB I
ik, A A7 LRI BROTXIDVHEZ oG, NEIRETH, BECIEEDEIADALE, 4T
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HI6ET, [ HF TRHEPCOWT, BERTAIHSKDO B 2 D4 7 > 2 @ERYIRT, FB16EL
SERNCRT 2T (1—5) DX 3Rinh, &2 CEEYET DI &L, i1 » 7 = DEAHARKHI1958,
(19595 B < &R TR EFIRERREA Dby, MEAREIET 5 ORBIE 4 AFELIET, ok
LI D EIRDORZ AL DERWENGET B,
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Fig. 27. (1~5). Relation between the daily sand-lance catch of the fishing type of

“Hoop net’ and the phases of the moon.
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Fig. 28. Relation between the daily sand-
lance catch and the velocity of
tidal current (based on the data
by T. Miyazaki).
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.Fig. 29. Diagramatic representation of

. the - fishing grounds where
the fishing type “Hoop net”
operates (based on the data
by T. Miyazaki).
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WHEZATH D, Lt#afﬁﬁ%@%%%ﬁm ﬁ%ﬁﬁkiof&kb LB B, BEHERE RS
FEEHERDI 5B, SR

+(D Iﬁ®ﬁh®%,$§#%¢bfbé%ﬁ

(2) - BRCERD D > TEIANA S BT 5

@) BITCRABDH T, LR ED Table 17. Yearly changes of the average
D, BRSEEB LTS B : : sand-lance caftch per haul of

“(0) BEORKORE D I 3o T iox_ the fishing type of “Hoop net”

W& s s B AT S e ooperkaftec;.in tfle coz_l;talh.areas o;
saki-shimojima, Yoshiwa, an
Tisbb, “ﬂaﬁ{#ﬁ@%%ﬂdﬁh& %29 . Hashiri-jima during years 1953-
Ko X 5THs &, R 1963.  Unit: ton.
== e
%Lfﬁ AR A @Qgﬁ:%ﬁ%w Year | Osaki-shimojima| Yoshiwa Hashiri- jima
HIg (1960) D4 Liut, (&0 2/
BT 52, BLTEEEERRESD b o, ‘9,53 , 0 ; 04 52’ 42
ChLORB RSB, o - o o
(C) 4 hF TREFRBEEORELE o e o a7 s
10T TREBOBRGBL, HLFRL 157 6.00 12.93 2.44
Tk SRR E LT, XFEEDT 58 11.10 12.12 2.65
WKIETE, @455, @4EAHEM 159 8.50 9.83 4.01
RTEED I OOEEH B, - - 60 10.30 7.35 3.52
HITHIT, 4wf:§ﬁ%1ﬁ§hb@$ﬁ 61 7.00 36.50 3.82
SEHRERERYRL, ChERRT HEHEIRD 62 6.60 21.20 2.01
Y 5Ets, 63 5.10 12.00 4.16
40
2 30
g
=
20
S0t/ N\ TR

Qvo

283 84 '8 'S8 57 '58 59 60 6 62 €5
Fig. 30. Yearly changes of the averdge snd-lance catch per haul of the fishing type of
“Hoop net” at the off shore of Osaki-shimoshima, Yoshiwa and Hashiri-shima in

Hiroshima Prefecture during years 1953-1963.
X, Osaki-shimoshima; (), Yoshiwa; @, Hashiri-shima.
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Table 18. Yearly changes of the.number. of ‘tripé dhd /the: sand-lance catch
of the fishing type-of"*Hoop ‘et -in Hirgshima Prefecture from
January to*July during-the period of, 12 ,y_ears;(1952—1963). The
right side, catch in tons; the Teft side, number of trips.

Month Jan. Feb. Mar. Apr. May June July
Year‘ No. C. No. C. No. | *C.f oo |4 €L P No. 1Y Ce No. C. | No. | C.

1952 — 4 = 03 — a7 . —nu3s — 53 — - —~ —
153 — | 192 6.8 13893154 176/ 26.6| 179 22.1 125 7.5 — —
154 — | 4 | 2577, 205.8] <204 38.6 150 75.00 120 26.3 ~— —
’55 | | 344 42.8 2301|1849 227| 18.0| 225 20.3 141] 9.0 32| 0.8
'56 — 3.4 | 3.8 {1275 | 488/ —| 26.3 —| 7.5 — —
157 —| | 15 1.5 1943 331.5 143 31.5 175 18.0 18| 0.4 — —
158 — | 4049 319.1| 1432 70.3] 160 23.6] — @— @ — —
'59 — | 640 1.6 3456 513.8 762 26.1] 101] 13.0 14 1.4 — —
/60 —  —| 282 8.3 3849 361.8 729] 113.0 16] 3.1 S N
’61 — 1 | o288i|433.1| 1300 54.3] 74| 33.6] 26/ 29.20 — —
62 | i 2574/ 224.4| 952 s50.5 71| 13.7 40| 14.00 — —
'63 — - —| 2922/ 417.8 1958 95.5 44/ 6.8 23 4.6 «— —

Table 19. Yearly changes of

the sand-lance

catch per haul of the fishing type of
“Hoop net” in Hiroshima Prefecture
from January to July during years

Table 20. Annual changes of the catch index
per haul of the fishing type of
“Hoop net” in Hiroshima Prefecture
from January to July, 1953-1963.

1953-1963. Unit : ton.
N
Jan. | Feb. |Mar. | Apr. | May | June| July
Year
1953 —10.035(0.227[0. 151[0. 123/0.060] —
154 —| —{o.088l0. 189/0.500(0.219] —
55 —10. 124l0. 077]0. 079/0. 090{0. 064| 0. 250
156 R S S U D [
157 -—{0.100(0. 171(0.220(0. 1030, 022]  —
158 —| —lo.079[c.0490. 148 — = —
159 —l0.003[0. 1490. 034{0. 129]0. 100] . —
60 —l0.02910.094(0. 155(0. 194] — < —
o1 | —  —o.15000.0420. 4541, 123] —
162 —| —l0.0870.053/0. 193/6.350, —
’63 —{ 0. 1430, 049/0. 1550. 200 "~ —

Month

\ Jan. | Feb. |Mar. | Apr. | May | June| July
Year

1953 — =] 4] 3| 2| 1] —
154 RN 1 2 4 3| _—
’55 —~ 3| — 1 2| — 4
56 o = = =] =
157 =y s o4l 2 —| —
/58 o] 2 1 3| —| —
/59 _— 4 1 3 2 —
160 — 1| 2| 3| 4 N
61 _— — 2 1 3 4 —
162 —. — 2 1 3 4 —
63 — — 2 1 3 4 —
b 5| 22| 18] 20| 18] 4

B0FEN D, IHMELS D ORIERIT 5 ARRIKREL, A M AN Chie >3 2 Eivbhdr B,

oA % TEREREORENEE THEIND C LIXNTROB Y TH 52, EBLET DA »F TREHOR
3 AFEnh 4 BRI ETT, d-oEhA » S HARRIEL, 4 A THRIMERECERT S, —
FHEMTE, JFLFLLLSCI0FTANLRES ALHIHECHES N, BEOREICYS 3 A



DYEA 7+ UL, A HF TRERIRE LA STE IR T, bbb, EETE L 2EH A 27 =H#
BERRIBIR LT 22, FHTEA L 50 MAOEMEIMAE D, SO EXHMCILERAR 15X
D ORWHERITESE L D bREVE L b LTHMIMEL, FEENEOTEELR LTV, ekfaosd
TCoWTiE, F3EOhD,

(D) A hFIREFREEDEGENYULVEER
m%&%ﬁm%ﬁ%ﬁﬂ(wﬁ—m%>Ki%%$@4ﬁfﬁ%ﬁ@ﬁ%@ﬁﬁﬁ&ﬁ%ﬁnﬁd%0~

Kg 3ton BB A FME L U EERE LS & 1 St b ORIER R B
* R v ' HUtce Shic X CEEfEE & 1R RES e ) O
4
200} ¢ ’ & OBIRERLIODHEINTH %,
80, - \\ ) BICREL AR R, F R & A 7 TR E DR LR
zeol %7y SeRIC T
E * \\\06' 6)“03
= 20 \\ @59 .. ° 1 G0
3 ) 5 ) S~ SN @ 15
S \ ee3 e ; . 2
] 100 ®62 s%\ " p ‘ 2
&} @54 \\ g k & \ I ls 2
” R S ¢ e =
80 Nt o« 135
} , : ézx// 25
aot 056 2
20 ! \
™2 3 4 5 6xe 1953'54 65 56 5T '58 '59 60 '¢l 62 '63

Number of trips

Fig. 31. Relation between the stan-
dardized number of trips
and the sand-lance catch
per unit effort of the
fishing type of “Hoop net”

Fig. 32. Yearly changes of the number of trips and
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in Hiroshima Prefecture,
based on the assumption of

. the fishing efficiency . of
0-3 ton type of boat as
standard being constant: in
the recent 11 years dealt
with the present investig-
ation.
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Table 21. Seasonal and annual changes of the average water temperature obtained
every ten days from December to February of next year, based on the
regular coastal oceanographic observation conducted by the Onomichi
Branch Station of Naikai Regional Fisheries Research Laboratory (°C).

Year ;
1952 /53 54 '55 56 57 58 /59 60 61 62 ‘63 | ‘64
Month :
Farly —{ 11.36| 12.59| 12.06| 12.05| 10.65 11.31] 11.42| 12.03| 10.44| 11.88/11.35/12. 19
January [Middle —1 10.55 12.35] 10.61| 11.03| 10.40| 11.34| 9.83| 10.76| 10.11]| 11.29} 8.9711.38
Late —| 9.95 11.15) 10.24] 10.39] 10.11] 9.18] 10.05] 9.59] 9.40{ ©.95| 8.3710.65
Early —{ 9.23/ 10.16] 10.09] 9.99| 9.55 9.47| 10.11] 9.92| 8.52| 9.67 8.13| 9.28

43/ 10.50| 9.86] 9.65 8.78] 9.32 10.37| 9.56] 8.75 9.79| 8.09 8.81
05| 10.56| 10.45/ 9.18. 8.86| 10.29{ 10.25 10.17| 8.66] 9.64 8.33 8.60

©

February Middle —
Late —

©

Early | 14.88| 15.72| 16.37| 15.41| 14.15| 15.57| 15.29| 15.72| 15.30] 16.37| 14.82/14.80| —
December |Middie] 14.71] 14.73] 14.00) 14.45| 12.78| 14.22] 13.99| 14.14) 14.37) 15.08} 13.32/14.25 —
Late 12.82| 13.53| 13. 19 13.39 11.35 12.65/ 12.76| 12.89| 13.02] 12.88) 12.99|13. 41 —

Middle Dec. -
Late Jan. _—’59.39 64.35| 60.10 61.31‘55.29 58.70| 58.05 59.41| 57.34/ 61.08|55.00/61.88
Eﬁﬁﬁgﬁfr‘ ~—(74.27 80.07| 76.47 76.72‘69.44 74.27| 73.34| 75. 13| 72.64| 77.45/69.82|76.68
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Fig. 39. (1—3). Monthly changes of the body length of the specimens caught at the fishing
ground of Saizaki, Nakaze and Tachibana in Hiroshima Prefecture. Solid
circles, O-year fish;crosses, 1-year fish; soft circles, 2-year fish.
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Nakaze;soft circles, Tachibana.
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Fig. 42. (1~3). Yearly changes of the total length composition of the specimens
caught at the fishing ground of Akashi, Hyogo Prefecture,

during years 1959-1961.
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sand-lance catch in Hyogo Fig. 44. Relationship between the standardized number of
Prefecfure, caught by the trips and the sand-lance catch per unit effort
“Hoop net” from March to of the “Hoop net” in Hyogo Prefecture, during
April, 1952-1961, (based years 1954-1961, based on the assumption that
on the data of Hyogo the fishing efficiency of standard fishing boat of
Fisheries Experimental St- 3-b ton type was constant within the recent 8
ation). years dealt with the present investigation.
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Table 23. Yearly changes of the total length composition of the specimens caught by ‘“Hoop

Date wzﬁ 3.0 3.5 |40 45 [5.0 [5.5 [6.0 [6.5 [7.0 [7.5

No. ~3.0] ~3.5| ~4.0| ~4.5 ~5.0] ~5.5 ~6.0| ~6.5 ~7.0] ~7.5| ~8.0

1960 Apr. 2 1000 — ] | 1.00 5.00 12.00| 25.00 29.00| 21.00, 6.00] —

6 150] —| — 0.68] 1.33] 4.00| 14.67| 18.00| 31.33| 14.67| 12.67| 2.00

B 13 wo]  — — 4 — 4 0 - 1.00 9.00 22.00] 35.00
5 23 1500, — — — 4 — o0.67] 6.00| 14.67| 30.00| 23.33| 17.33
21 61 Apr. | 2000 2.50| 14.00| 35.00 33.50| 7.00/ 6.50/ 0.50| 1.00] — — =
& 7 200 0.50| 2.50| 9.00] 31.50| 33.50 16.50] 5.00 0.50, 1.00] — «@—
14 154) | 3.28 11.69 18.83 10.48| 16.23] 14.29 5.84 7.14| 3.25

26 2000 — —d 2.00| 15.50 25.00| 33.50/ 10.50| 3.50 1.00 — = —

59 Dec. 8 110 — —] . — - — — —| 1.82] 6.36| 12.73

24 2000 — - - - - 4 — ! 1.50 7.00| 10.50

27 148 — - - - 4 4 — ] o0.e8 1.35 10.81

/60 Jan. 8 170, — - = = = 4 4 4 -] o.59 5.29

14 2000 — - - -4 4 — 4 4 | 0.50 5.5

° 18 o10] — - = = 4 4 4 4 = - =
£ 2 2000 — - - - - 4 -4 44 - — 0.0
2 Nov. 17 1000, — - - - 4 4 - ] 3.00 14.00{ 31.00
o 24 150, — - - -4 — 4 4 - —{ 5.3315.33
5 Dec. 14 o10, — 4 4 4 4 4 1 286 2.38 4.29
/M 20 60 — = - - — — - ] 167 —| 5.00
‘61 Jan. 8 130 — —_ — — — — — — — — —

: 13 t00]  — - = - 4 g — 4 - roo 200

19 1o,  — - - = 4 4 ] ] 4 1.82 8.18

May 5 o00| | —| 1.00/ 15.00 33.50 29.00| 18.50 2.00| 1.00| — @—

10 200| — | 0.50 11.00| 20.50/ -16.00| 21.50| 18.00] 7.50| 4.50| 0.50

/59 Nov. 29 120, — - = - — — — | o0.83 1.67 3.33

Dec. 2 o000 @ — @ @ 4 -4 4 - - 44 - 400

60 May 2 150 —  — - = | 4 - 2.67] 3.33]13.33/23.33

14 150,  — @ — - —| = ] 0.67] 2.67| 2.67| 8.00] 9.33

23 o000 — — 4 — | o0.50 0.50] 2.50| 3.50/ 7.00| 11.50

31 180 — @ — - = =  — — 1.21] 0.5 1.21] 6.77

g June 9 200 — — — — —_ — — — —| 1.00 1.00
« Nov. | 50 — — — — — — — -] — — —
= Dec. 3 wo = = = = = = = ] 100
5] /61 Mar. =2 120 — — — — — — — — — — —
i 9 go] — = = 4 4 4 = =
May 14 1000  —4 ] 1.00] 6.000| 3.00] 5.00| 15.00| 22.00! 14.00, 10.00| 11.00

22 100 — — — — —| 1.00/ t.00l 4.00 14.00| 17.00| 14.00

o8 1000 —| —I 1.00| 3.000{ 14.00! 20.00| 10.00] 7.00| 2.00] 2.00| 1.00

June 3 100, — — —| —| —I 1.00 3.00| 9.00 16.00| 19.00| 20.00

iR 1000, — — —| — —] 2.00 8.00 16.00 15.00| 20.00|.14.00

16 100, — —| 4 4 — ] 7.00 6.00| 21.00] 21.00] 17.00




OEfE1—6H, 127 EHMEE 1 —3 BRI 1—3 A, 128 <y @16 3, 11121
T4 —6 B L, FHIE (1956) 1 RtiEE I, MOTEIBR T 1L s PEIER 3—8 7 5 e 4
—7 BB 5 —T7 3 HOEHE 6 —7 s BT 5 —6 3 BRI 6 —8 A kb,

PItE (1950) 1k, 19484EDREEILFTOWEBRIA » 7 TWELIAE, Th £ W ESHET7.5%, Kol
2.1%, WHHIRE6.7%, v F813.6% T, WA »F T ORPHIIEEEC L - CREIND LHE L.
Bofioty FHE, LELEA » 7 TERBEO RN LAEDO RTINS 50 LTHEIND L5
Fro TIT, 4 7 TYEESERMEIC o\ T1959—19614E ¥ Co i, EERBECREIWIA 2 TD
BEAMEEMAR P DEEEINLTHI S,

g (1950) 1ok 5 &, SEETEBE TS » 5 0 Plankton A£EMIOMAYEEL, KO XiE
2y FRETR R NS T 5, HARNSEENOLRMEREY 45 &, 2380 L 5 AR REA
A EEMEBRE, Sy T8 ROEEORRER LIRS,

net”, “Boat seine” and “Pacchi-ami”, based on the data of Ikuha, Hyogo Prefecture.

8.0 8.5 2.0 [9.5 10.0 [10.5 [11.0 |11.5 [12.0 [12.5 [33.0 [13.5 |14.0 [14.5 [15.0
~8.5| ~9.0] ~9.5[~10.0/~10.5~11.0]~11.5/~12. 0|~12. 5|~13. 0|~13. 5|~14. 0|~14.5~15.0]~15.5
1.00 — — — — — — — — — — — — — —
0.67 — — — — — — — —_ —_ — — —_ — —
19. 00| 14.00 — —_ — — — — — — — — — — —
8.00 — — — — — — — — — — — — — —
27.27| 25.46| 17.27) 3.64| 0.91] 0.91 — 2.73 0.91 — — — — — —
18.50| 16.00] 2.00| 0.50| 0.50| 6.00| 13.00| 8.50] 5.00 5.00{ 5.00, 0.50; 0.50 — —
25.68) 30.41| 14.19] 2.70, 2.70| 3.38 '1.35 2.03 1.35 1.35 0.68 1.35 — — —_—
15.20| 20.00 7.06| 1.18 1.77| 4.12| 8.24 10.55 8.82| 6.47| 2.35 2.94 2.94 1.77) 0.59
14.50| 18.50, 8.50/ 6.00 3.50] ©.00] 14.00| 14.00| 3.00 —| 2.00] 0.50| 0.50 — —
4,76| 16.67| 13.33] 12.38] 5.24| 13.33) 16.67| 13.81| 2.86 0.95 — — — — —_
4,50/ 11.50] 18.00| 12.50/ 7.00| 16.00| 16.50| 7.50| 2.00{ 2.00] 1.00 —| 1.00 — —
32.00] 13.00, 5.00 —| 1.00] 1.00 — — — ) — — — — —
28.67| 26.67| 12.67| 6.67| 0.67| 1.33] 1.33 1.33 — — — — — — —
25,24} 38.57| 18.57] 6.67, 0.95 —t 0.48 — — — — — — — —
25.00, 45.00 16.67| 6.67 — — — — —_— —_ — — — — —
8.46| 25.39 35.30! 14.62| 2.31] 5.39; 4.62] 1.54 — 1.54 0.77 — — — —
13.00| 42.00] 29.00] 9.00| 1.00] 2.00 1.00 — — — — — —_ — —
25.46| 48.18[ 13.64] 1.82 — — —| 0.91 — — — — — — —
10.00| 19.17| 4.17| 2.50| 4.17| 5.83| 17.50{ 10.00| 11.67] 5.83] 0.83] 1.67 — 0.83 —_
19.50| 17.00, 12.00{ 4.50{ 8.00| 11.00 11.50] 3.50| 7.00{ 2.00 — — — — —
26.67| 18.67| 10.00] 1.33] 0.67 — — — — —_ — — — — —
15.33| 12.00| 8.00 4.67| 4.00| 3.33 8.000 6.67 5.33) 3.33 3.33 1.33 1.33 — -
16.00 10.50| 6.50, 1.00 4.50, 6.00| 7.00; 6.00| 6.50| 6.50{ 3.00; 1.00 — — 0.5
18.43| 20.00| 9.54| 5.56/ 4.54| 6.21| 7.32 6.21] 5.10; 3.43] 3.99 0.56 —i 0.56 —
14.00| 23.50, 7.50| 4.50/ 2.00| 8.50/ 9.50, 9.00| 8.50| 6.00i 4.50 — 0.50 — —
2.00| 4.00| 18.00] 6.00 — —| 2.00| 16.00] 24.00| 14.00| 10.00| 4.00 — — —_
2.00, 4.00] 7.00 —10.00[ 6.00| 15.00] 15.00| 14.00| 16.00] 7.00| 2.00] 1.00 — —
0.83] 3.33] 4.17| 25.00| 32.50| 13.33| 14.17| 2.50/ 0.83| 1.67| 0.83 0.83 — —
1,12 1.12] 3.37| 14.61] 23.60| 24.72| 5.17| 8.99 5.17| 3.37| 4.49| 3.37 — — —_
6.00] 2.00] 3.00, 1.00 — — — — — —_— —_ — — — —
23.00; 21.00 — — 4.00 — 1.00 — — —_— — — — — —
2.00 7.00| 5.00 7.00| 4.00| 3.00| 3.00[ 2.00 4.00; 1.00| 1.00 1.00 — — —
20,00, 8.00| 1.00[ 2.00 — 1.00 — — — — — — — — —_
19.00 4.00; 1.00 — — —_ — — — — 1.00 — — — —
14.00| 11.00; 2.00 — — — — —| 1.00 —_ — — — — —
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DEVZED, Lnl, REBERIEMOFHE St EZEBIUCBIRERERETE, 4 »r THETd
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Table 24, Body length composition of the specimens caught by the “Pacchi-ami”
in Mie Prefecture.

f;;;f\\\\szszi72233.23133.73L§4.2r1§4_742?5.25L§5.75L§6.26L§6.7§l§7.ﬂ17~P“[F**““g ground
1951Mar. 16 13.33 31.67 45.00 10.000 — - — — 60 (Kusu-zaki
v 271 -4 ] 6.6723.33 46.67] 21.67] 1.67 — —| | 60 |Noma-zaki
s 27 —| ] 1.67 15.00 53.33 28.33| 1.67 — | _l 60 |Yokaichi
s 290 — — _! 3.33 02833 3500 28.33 3.33 —| 1.67 60 |Wakamatsu-oki
apr. 1| b ] =l ] 8332500 38.33 23.33 5.00 60 Shirako
s i — = -1 _lis.0051.6730.00 333 —! 60 [Noma-oki
» ] — 0 1 ] 167 30.00 60.00 6.67 1.67] 60 [Shirako
” 2 — — —{ 23.33| 43.33 23.33] 10.00 — — — 60 |Wakamatsu
5

” — — — —| 26.67| 16.67] 25.00} 13.33] 15.00] 3.33] 60 |Kusu-zaki
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B2E BE 5 i3

IEEA HF IHEROREEILL—6 iz X v, 7T—L2Ariz &L, ¥Rl A L hREE
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A 7 TREEE ORI RS &, FOARO L St B,

Sr
Saizaki
2 H
%4 x % P-Y4 ° ®
r; oo L]
o Ix i x o°°..O lo) o B8 °
[} L]
® °
e = - 38
30¢ . ®
Og) ?

330 1 RO 1 30 I I R0 30 15 3030 15 2030 15 2030 16 20 30 15 20 30 10 20 30 10 20 30 1920 2
JAN. FEB. MAR. APR. MAY JUNE JULY AUG. SEP. - OCT NOV. DEC.
Fig. 45. (1—3). Monthly changes of the ave rage fatness of the specimens caught respectively at
the fishing grounds of Saizaki, Nakazeand Tachitan: in Hiroshima Prefecture. Solid
circles, 9-year fish ; crosses, l-year fish; soft circles, 2-year fish.
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Fig. 46. Monthly changes of the fatness of the specimens caught at the fishing grounds of
Saizaki, Nakaze and Tachibana in 1954. Solid circles, Saizaki; crosses, Nakaze;

soft circles, Tachibana.
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Fig.47. (1—2). Yearly changes of the fatness

of the specimens caught at the
fishing ground of Ikuha in
Hyogo Prefecture, 1959-1961.
Solid circles, 0-year fish; cro-
sses, l-year fish.

Remarks: Total length is used,
instead of body length.
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3 %&, Linoeere (1937) 13 6Bk 1 » 7+ T BEALE 1L, Ammodytes hexapterus Parras, Ammodytes
tobianus LInNE 35 X OSAmmodytes pevsonatus GIRARDD 3FEICREFIIh, FEIIFHFhETOHBET
RGN SRS AT ERIER LA, JIIF (1940) 1k, FHREHELILTELTEEDA » F 2 OFHE
BB, AL, 61~66{0 (F563.6) THAHCH L, HAETE, 69~T2( (F#H70.7) ©, HBHIHNE
LD PHEC ST T EEVZ E x> Tc, KIZTDERY & » THIFWEREML, TXC Ammodytes
personatus TRIZE LTz, LA L, LinpBEre Z L7235 &, H5FEE DL DY, Ammodytes hexapterus
PaLras IWEST A2 LIX BIHTH B, Hatanaka M., R. Okamoro (1950) %, Jtim@Es o HBWCE
HRMINED S/IERDA 77 TCOCTHMEFRERL, &~ FEOE b Ok L 62% L ORI
bh, dLEED b OIIRTER, FREEOCLOIBRBECET L, SIUSENEDCIOKIL, Zhb
FRERRE LT 5o &R Lic,

Linpsere (1937) 1 L 2@OME

al BHEERUY, 67~T2(8 (Urostyle %415,

Ty, 56~64iks (G578, Atk L OHLRBEFEDOILED - Ammodytes hexapterus PaLLAs.

a? HHERHLL, 60~66 (Urostyle &%),

EfEiL, 51~06iks CAIMAMDIBRICIAL AT 525, £ ORI
Ammodytes personatus GIRARD. :

CHRLBE, BREAHF L, TC

A. personatusT, FRARD IEIL, 60~66 TH5H, WHE 1950) wliuk, RAAREA » > I HFHEBEIT
BEAREERL, A 2 SHHERTEIMO KR & RGCBIRR D B L,

EED, HFRBEMOA 7 TEHEBFRIEL, S, e, [, =R BE /I fmEE
BREABSRLREEEL DO FED BRI OWT D ¥ Lok, 1 57 IFHEERL, 3T AR
(1955) AMEIE LI b A. personatus TII5I~66T, HEEPNYEETILE— F62L63% R Lz,

HEF &

A T IR E ORI, KBRSV UTRE LR L CGREELIoS, DNERIE W TR 7 V) v
ROBATR, ShETFARTHLOE L TREL 1o, FHEHOTHANAE S BABER, BT 25X
SBRHLIY, BTLIMRLII AR 27,

HOE BB

TUFY YRER L 5 TA B F IEHEBERD FHE TR 5 EB, T YY) vRED TE B AL, 4
&l 05cnh FCH B, FictkEL 05cmds 1. 20em ¥ ToO BT, FEII HOSAITIE ¥ TL Urostyle fH3EiE
Bt 3208 ZOFRMEIEARS OEBER DI TedhBets Ly, Lichi» THEHERR R IE T X e i/
B, HREL 20 THh o i,

FESEELITIs - BRI S F B 1 4 7 = DB O\WTE Licd 0 #8255 0573,

Table 25. Varieties of the vertebral numbers of the specimens landed at different

places.

Landing place | Year | 56 | 57 | 58 | 59 | 60 } 61 ‘ 62 | 63 | 64 | 65 | 66 | 67 | Total
Hikari 1956 — = = 2 2o 15 38 10 1: ——J — 65
157 e e e T L s S < - j2,157
'56~'57)  — | - —| 33 189 739 954 273 18 — 2,222
. 154 — | 57 152 300 s05 158 58 2 —| 1,303

Hashiri | [
63 | 3 54 306 487 134 15 1| —i 1,000

|

164 ] ”“E — 7 3| 160 174 30 5 — — 407
464 —|  — — 1] 67 237 856,166 322 78 3’ —l2,730




Table 25. Continued.

Landing place | Year | 56 | 57 l 58 | 59 | 60 ’ 61 | 62 | 63 ’ 64 ' 65 | 66 i 67 | Total
Setoda 54 — — — — — 1 18 27 10 1 — — 57
Kamuri 56 — — — — 1 52| 292 412] 145 ) — — 902
Hoso-shima 56 S [ — 2 25 152 188 53 3] —  —| 423
Hosonosu 57 — = = — 9 57| 212 187 44| 8 — —| 517
Saizaki 149 - 4 4 — 1 8 9 8 —| — - 25

50 — — — — — 17, 88l 170 38 4 — — 327

51 — — — — 1 11 741 100 35 3 — — 224
52 —] —] — — — 2 9 6 4 — — —] 21
/53 —] —] — — 1 A 86 98| 38 4 — — 238
54 — — — — 221 118 5000 734 191 15 2 — 1,582
’55 — — — — 13 75| 375] 459 116 8 — — 1,046

56 — = 30 238i1,080/1,407| 333 35 1 3,124
'57 —- — — — 41 187] 7370 7941 201 20 -— —I 1,980
158 | | 4 _—{ 36 110 376 380 85 12 11— 1,000
164 — — — — — 3 33 49 13 2 — — 100
749~ '64 — — —  — 144] 773i3,376|4.206|1,062| 103 4 —| 9,668
Nakaze 52 —  — RN — 1 4 20 18 2 — — — 45
/53 . | e — — 4 8 14 2 — — — 28
54 — — — 3 7 67] 3511 350 97 5 — — 880
155 — | | — 7| 79 s29 502/ 163 10 1| — 1,291
56 — — — — 21 187)1,487|1,266) 398 26 —] — 3,385
57 —_— — = — 30| 121] 416 387 98 7 1 — 1,060

/58 — — — — 39] 181] 655 659 129 12 — — 1,675

’59 S S I i 3 100 7 92 — 4 4 o3
'60 — — 1 6 31 108 646 692 175 15 e 1} 1,765

163 | 4 4 el 28 57 8 11— — 100
52~ '63| — — 1 9| 137 850/4,150)3,952|1,074 76 2 110,252
Tachibana 49 — = = 18| 68 100 42 4 — ] 232
50 — — — — ] — 4 4 2 — — — 10

/51 — — — — 5 27| 97, 133 48 1 — — 31t
150 = ] i 5 3 2l - = — 11
53 — — — — 5 59 332| 358 83 11 1 — 849
54 — — — 1 14| 103; 519 658 193 10 1 — 1,499
155 — 11 78| o471, 144] 305 19 — 2,604
156 b 24 14| s11| 790 254 25 1,746
157 b b e8! 417)i,3261, 511 3471 34 1| ] 3,731
58 —  — — — 35 171] 689 786 184 10 — —!{ 1,875
62 —_ — — — 1 10 45 56 13 2 — — 127
63 — — — 1 — 6 40 58] 12] — —] — 117
'64 — — — — — 20 80 81 19 — — — 200
149~ 164 — — — 2| 187|1, 155/4,6635,68211,504] 116 3 —{13,312

-~— 55 —



Table 25. Continued.

Landing place | Year ‘ 56 ’ 57 ’ 58 ‘ 59 \ 60 ’ 61 | 62 | 63 ’ 64 ‘ 65 ‘ 66 \ 67 | Total
Imabari 157 ’ —~’ __‘ — _—‘ 3' 6 30 40’ 7| 1 __‘ 1 o
Hakata-shima s | 1l 23| 147 143l 24 o | | 380

o | | o s 31 37 6 1 — | s

w0 | — | 1 1| 28] 200 784 63 147 8 2 2054

58~160| — — 1| 1| 2o 258 oo 043 177 11| 2 —| 2, 484

Iwaki-shima so | — | o0 e1| 270 344 70| u| o —| 778
Ibuki-shima - 64 T e 1 100 32| 46 11 — = — 100
Eno-shima ea | — Ll 4 s el 17 1] ] - 00
‘Takami-shima 53 — ] 3 2 12 13 5 3y - — 38
54 | I | 1] 52| 108 322 401 115 14 — 1,013

w5 | | | 36 108 378 s24 143 17 | —| 1,208

153755 | | —| 1l o1 218 712| o3a| 263 34 I |2 057

Hiro-shima (West) 54 — = — 2 6| 40| 164) 232] 68 5 — — 517

s (North) sa |l 2] 4 e 107 33 — | | 23
Myoken isq | ) | ] 5 21| e4 85 25 —| - | o0
Kazehana 54 — —] ] — 5 25 47 49 22 5 —_ 153
Toyo-shima 56 | | | | o5l sl 2| 19 | | 1 7
Azi 57 | — 2| | 3 74 o284 so0s 788 190 30| 2o 2,179
Mukuchi-shima /55 — = = 8 371 53 14— ] = 112
Mushima w3 | ool 27 a7 14 o 100
Kobi-shima w3 | — b 7 2o ss| a4 o | 00
Sumoto g | —| | | 3l 69 122 314 358 124/ 38| & 1,03

o | 1| 2| 4o 144 349 337 o1l 16| 1| ] os3

449l — — 1| 5 111 266 e63| 695 215 54 o {2019

Futami se | | _ﬁ' 43‘ 157‘ 5361 529‘ 170} o3 1| 1,40
Shikanose se | — b ] ad| 21| 7ss| s21| 232] a7l 4 2110
iso | —| | | | 20| oo 287 206| 83 20 —| | 805

e~ 50— —| | 1| eol 31gfi,0421, 117 315| 57| 4 |2 opa

Hachibuse s | L b 3 s3l oe3 27 o 1 ] i7s
Anaga w0 | —4 3| 2 32| 108 436,019 e84 385] 65 4 1| 2,030
Gunge o | — ol o 12l es 191 180 61 8 1] I 503
Unosaki w0 | 4 — 1] 2| 18 127 419 3908 145 23 1| 11,132
Nojima 60 | —| —| 1l 4l 20 eol 206l 201 93 211 3 _| s0o
Gunchu '60 il =l 9| e 18 8 311 310 108 12 & —| 855
Naruto 57| | | 4 31 164 406 400 i31] 34 o —| i 172

HRRZOWTEHBROBEROBE A D &, BRERIOA » 7+ 2%, WEPEPREO L O L
TIEV FPeA 27 THHEBROIT LA ED, 59~660FiMICH - T, LD — FI362F721363Ch 5,

miE (957 BLR ks, BITEEENPELLLOT, $WBECRT, chickss, 40
WD 20, BHRIFIEIHOBWERRA TS,



Table 26. Vertebral deformity of sand-lanee.”

Fishing ground Date *. Normal ‘ : Abnormal Deformity (%)
Gunge 1960 Apr. o 523 ‘; 20 3.82
Unosaki May 17 i 773 | 2% 3.36
Nojima v 24 : 809 , 27 3.34
Gunchu v 26 856 I 26 3.04
Nakaze ” 6 1 ,039 ’ 37 3.56
” v 18 if - 726 g 22 3.03
Manabe /61 Mar. 15 : I 00 2 2.00
Hashiri 63 » 26 : 100 9 9.00
” v 28 - 100 | 4 ‘ 4.00
” ” o 1 06 i 1 1.00
p Apr. 5 L 00 8 8.00
Nakaze May 14 . 100 1 : 1.00

WEE YRR 1 7 T TEHEBBIC T, X X (195203 KA
KB (1950) 13, REERPNAED b DOR62c €~ Kl b T &%ﬁmL
%Tf%ﬁKObfﬁ%L,E#ﬁ%,ﬁﬁ@@%@m%—b&f |
sRexEE Y5 FEEEDO L O, E— F63THBEHE L, Fi ik
EEBEDA 7+ TFHEEBIT, =~ 63 RBEFEOHRE, WA
OV > BERES X ORBEDA » F TTHERH =~ F63L R 5,

FEFAEERO > b LBA, B, WAEDA A7 S FEEHKo=
FioJEEE GE2THR) widd, T— FRFLI-TRED, “OZ L
BT, BEERSAE-RETRCC EAENShE,

1

’f‘able 27. Frequency distributions of the nfode of vértebral

E;‘éﬁ@ LOIBAITE— FAib D,
| PG (1950) 12, RERAHD 1
E(ﬂﬂx_ﬁ B, HE, 8%
B 1957 LIIBREHEEOBE,

WHAED D DILE— FE22HEL, RN

- N4, 62% 701363% 5 BERAEY
T EERED MR Tl IR IR B

nhumbers of the specimens

caught respectively at the fishing grounds of Akashi(Osaka Bay and' Harima
Nada), Ikuha and Sumoto in Hyogo Prefecture, in 1959, 1960 and 1962,

Year 959 ; 60 60
N 62 63 : 62 53 62 . 63 .
Akashi (Osaka) : 0 - R i 3 o
” (Harima) 1 4 , ' 3 4 6
Ikuha o ‘ 4 5 ; 7 7 9
Sumoto - . ' b . ,0;1 L ;f.’ —_ .
I

%1E ﬁFWﬁ@Eﬁﬂﬁﬁﬁﬁ

uhboﬁﬁmbﬁﬁﬁwuﬁﬁ“ﬁ®%—rﬁwiﬂm%%ﬁﬁbﬁ%ﬁﬂ@%A%kbaa %%i

DX S5,

— 57 —



Table 28. Frequencyidistributions -of: the mode of vertebral numbers for the

specimens caught at different fishing grounds.

Prefecture Place : 62 63 = |I. Prefecture Place 62 63
Yamaguchi Hikari - 7 Mukuchi-shima — ‘1
Hiroshima Mitarai — 1 ] Manabe-shima — 1
Yoshiwa 6 | 2 | Hyogo Matsue — i
Saizaki 6 50 } Ei 1 —
$etoda — 1 Futami 2 2
Kamuri — ! Akashi 1 2
Hoso-shima(N) — | f Kaminose 3 3
I%Iosono-su 2. — Shimonose 8 1
Nakaze 19, 18 1 Shikanose — 2
achibana 7, aa | ” - — 2
I;-Iashiri~shima 2 20 // ©) 3 3
Ehime Imabari — 1 Hachibuse — 1
Hakata-shima — 3 Nojima 1 —
Iwaki-shima — ! Murozu 1 4
Tbuki-shima — } Ikuha 18 32
Eno-shima — 1 Gunge 1 3
Kagawa Takami-shima — -9 Minato — 2
Hiro-shima(W) — 3 Anaga 1 1
” HE e 2 Fukura 1 —
Kazehana — 2 Gunchu 1 —
Toyo-shima 1 — Unosaki 1 —
Aji 4 3 Kariya 2 3
Myoken — 2 Sumoto 4 2
Okayama Shimotsui ] 6 | Tokushima Naruto 1 1
i
H263C £ > T, FHEREO € — FOBEIC O\ CRHICE2Z65, 62030 2RI/ T £ 649

Eﬁ‘x_ rth)o

!

B L B &, 4w¢:ﬁmﬁﬁ@%—rm&itmmﬁﬁbéﬁﬁm VR B SR 62, FRAEMELL
B3 HEMT 5 & L bbb, WPWEDMﬁm 8 3 B SIRA DY, RIS (P I IRA T
6%@%@%*%&%&*@%%%&@%ﬁma&an,EmmomhﬁT#ﬁ%ﬁ%b_amﬁﬁéiL

Bo FRBEEBFLUEOA »F 2Tk, BAOBEICOWTEIER LIRRDEY

1~20o08FE LT

BETZ LN, BRCOWCOERRZ EREEIND, Tibh, EROEIBSIRETCHK
115 2 LSO D X 5 W (1966) 2R L, X 5196540 MR KBRS L OFRFEE It
I b RN D 0, TTRNEIC A, TBEIT 52 LA E oo T,
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Fig. 50. Spawnin:g Jgr_odnds in the Harima Nada and Osaka Bay. (Based on the
data of T.. Hamada).

AR DBHERR T — FOPIEH T & 50 % T 5 &, HS0RID U & R0 B AEH 1GE
PBUTMEORENR L, EINRKEEEE TS » F S BHEBH T — FIZ62Th 523, (P i
BTN ATRME T AR 2\ e bB3IC £ — e b DRBEIET 5, Lict’ - CHIE IR CImik i A
ERDFFHEB R — FORR L AMTEES, (EIRET OBHEBBOSE L T RBIS R X 5,

B2E HEEABORARERTICLSABOETE ,

H29F0x, MMOKEREF (1954—1964) (o3-S < R AREDER A » 7 THERTH 5,

Table 29. Annual catches of sand-lance in the various prefectures facing to
the Seto Inland Sea. Unit: ton. '

Year }Ygii‘:' ‘ Osaka Hyogo Okayama E;g’:‘ glféﬁ? 'sIl‘gl;L; Kagawa|Ehime |Fukuoka| Oita

1953 — 83 16,646 2,573 555 38 747, 2,805 833 . @ — —
154 — 4 3,630 1,451 444 4 15 1,856 450 — —
155 — — 11,208 1,676 404 0 1690 3,188 784 — 4
56 — 13,613] 2,209 308 143 30| 2,370 885 @ — 11
157 — 11,164) 1,410 478 4 o 2,171 38§ — —
158 - 30 17,623 1,554 566 15 93 2,805 335 — 9
159 — —1 12,243 1,251 985 o2 65 2,143 635 — 6
160 — — 10,121 366 . 777 41 41 1,576 584 — 0
61 — 11 28,153 7371 ! 672 17 208 4,196 1,362 — —
162 — —| 8,89 3121 388 51 —| 2,788 847 — —
63 — —| 22,036 1,032 502 32 199 2,211] 240 — —_

A 7 SRR, BEOA h > TRAEBC Y - RIS S LIRMRTS B2, BA, HL BB &
&, WRMEREC Lo TLMEEYSRT5THSH 5, Linhis T, BNRKERF o E AT

J— ,60 J—



LW TE, 2R MERD D 5B, o TRFHERY LD EETIELT, ThbEFER
MIORBERRIESD = & & Ui, 5305, 19614438 U CHROER S L bbb 0T, FEMDA
H - PRI ONT, BEEDWBEED, %@mﬁkkﬁbf&%kﬁitmﬁ®uﬁt%+1&L Eb
Bin—J50\0E, fio—FREoEdvek— 1 & LTEH L,

Table 30. Correlation table of the annual sand-lance catches among the

prefectures concerned.

\ Hyogo ’ Okayama ‘ Hiroshima \Yamaguchi lTokﬁshima Kagawa Ehime
Hyogo \
Okayama ‘ + 10 \
Hiroshima ' 0 0 \\\\\\\\\\\
Yamaguchi - 2 - 2 0 \

Tokushima + 4

+ 4 + 2 - ‘ 8 \
Kagawa + 6 + 6 -0 -2 + 4 \
Ehime + 4 + 4 . 0 + 2| + 4 \\\\\

H30FC X B L EER, MIUR TR, BEROER AEEC—KL, SHRINDARIEFINERL EER
B R T2, AR E~ - ie—5T 5%, Lal, EURCEET 2RERIT, MR- oM
Zbhhicw, BERY, RE FMEEEHEELZRTS, AR LOGEEREERT, R, BE
FULTGR & AR AR L, (B OM OB & —53 5 & 5 CHBRE, ThbbRilhEirbas s, e
PO H =R, (ORE ML, B QF), B8 @&, 2 WKE GIUR D5 BaT KRR
hxs,

HE3HE Eﬁﬁﬂ®4ﬁ+:%#ﬂﬁwwiammuovt@TFMﬁﬂ

BT, TERA b RSN 3 ES Y (GEF, R b)), £0 5B, fE PEEBE
ENEMEERRESMEAL, e koTid, MESLOHELALND, ¥ EEEIL, SRR
FEERRAMESOMERT 32, HMRERRAATOARTIZ LB B, Licdt-T, 1948ENLL0FEE
TRENSMHERRAAS CEA LT, chd3EBOAFTRFETR T LT, &<IKHA
%%OE%%L&#ot@LﬁL,mmiu%fu,Ch&ﬁﬂDWD&VK&%LTﬁaﬁﬁﬁ%%KE
4L %@?ﬁkﬂmbhﬁﬁowﬁk%&to

30@@%whﬁﬁﬂﬁ®%—r%ﬁé& SR CHEE Lo b Di362, 635HRET 5 & & &R,
b SHBDA T TERD 5 B, ﬁAﬁﬁ%ﬁtotﬁﬂ#Bﬁ%%K%ﬁ&©4w*ﬂﬁﬁ“ﬁ%ﬁ
HtaE, ELURCRTIO>ERD,

F3LEND ﬁﬁﬁh,%ﬁ&@ﬁmﬂﬁfﬁ®ﬁﬁﬁk;Uﬁﬁﬂﬁkﬂrﬁéa #51, 2D X5
7€ 50

%ﬂﬁkiéa SRR & AR & TR Licd » 7 S OBFMHEEL, EHhd T BSR > RT

25, RSO A > TRENRNB LD, FRERRND, BEEROFAOHEBELRLL, &
FBL LREH ORI EE R T, RGO L O, EEEIESMOREE TERS, DX
SiL, SRS SAERE & O A=, EINEENERLT A, B0 22, Chb 2EBEE
DB A RN RIET AL DL BRI NS, DM (1949) b Lcti THIEY 3IEBHcRT L8
B3RO L 5 ChBe Chmb, 147 TREORACSWCHEITSE, ES0.4 iSBESE 5D, WESH
DEGIRENZ EXWRED

— B —



Table 31. Yearly changes of the composition of vertebral numbers, mean value,

at the fishing grounds of Saizaki, Nakaze and Tachibana.

No. of
Fishing verte-
brae 58 59 60 61 62 63 64
ground (Year
class
1949 — — —| 1¢3.85)| 8(30.77)| 9(34.62)|  8(30.77)
’50 — — —17¢ 5.02)[ 98(29.97)| 170(51.99)| 38(11.62)
’51 — —1¢0.45)] 11( 4.91)| 74(33.04)| 100(44.64)| 35(15.63)
152 — — — 2¢9.52) 9(42. 56) 6(28.57) 4(19.09)
'53 — —1 1(0.42)| 11( 4.62)| 86(36.13)] 98(41.18)| 38(15.97)
Saizaki 154 — —| 22(1.39)[118( 7.46)| 500(31.61)| 734(46.40)| 191(12.07)
55 — —| 13(1.24)| 75¢ 7.17)| 375(35.85)] 450(43.88)[ 116(11.09)
’56 — —| 30(0.96)[238( 7.62)|1,080(34.57)|1,407(45.04)| 333(10.66)
57 — —| 41¢2.07)[187¢ 9.44)| 737(37.20)| 794(40.08)| 201(10.15)
/58 — —I-36 10 376 380 85
64 — — — 3 33 49 13
149 — — —118( 7.76)] 68(29.31)| 100(43.10)| 42(18.10)
50 — — — — — 4 2
151 | —|  5(1.61) 27( 8.68)| 97(31.19)] 133(42.77)| 48(15.43)
152 — _ — 1 9.09) 5(45. 46) 3(27.27) 2(18.18)
/53 — —|  5(0.59)| 59( 6.95)| 332(30.11)] 358(42.17)| 83( 9.78)
154 —| 1(0.07)| 14(0.93)[103( 6.87)| 519(34.62)| 658(43.90)| 193(12.88)
“T'achibana '55 — — 11(0.42)178( 6.84)| 947(36.37)|1, 144(43.93) 305(11.71)
'56 — —I 21(1.20)[145¢ 8.31)| 511(29.27)| 790(45.25)| 254(14.55)
157 — —| 95(2.55)[417(11.18)(1, 326(35. 54)|1, 511(40.50)| 347( 9.30)
/58 — —| 35(1.87)|171( 9.12)| 689(36.75)| 786(41.92)] 184( 9.81)
62 — —  1€0.79)] 10¢ 7.87)| 45(35.43) 56(44.09)| 13(10.24)
’63 —| 1¢0.85) —| 6( 5.13)] 40(34.19)| 58(49.57)] 12(10.26)
164 — — —| 20¢10.00)|  80(40.00)| 81(40.50)| 19( 9.50)
52 — — 1(2.22)| 4( 8.89)| 20(44.44)| 18(40.00) 2( 4.44)
’53 | — — 4(14.29) 8(28.57)|  14(50.00) 2( 7.14)
54 — 3(0.34) 7(0.80)] 67( 7.61)| 351(39.89)| 350(39.77) 97(11.02)
155 —_ — 7¢0.5%)| 79¢ 6.12)] 529(40.98)] 502(38.89)| 163(12.63)
156 —_ —| 21(0.62){186( 5.50)|1,487(43.94)|1,266(37.41)| 398(11.76)
Nakaze 157 _ —1 30(2.83)|121(11.42)] 416(30.25)] 387(36.51)} 98( 9.25)
158 — —| 39(2.33)|181(10.81)| 655(39.10)( 659(39.34)| 129( 7.70)
159 — —{ 1(4.35)| 3(13.03)| 10(43.48) 7(30.44)]  2( 8.70)
/60 | 1(0.06)| 6(0.34)| 31(1.76){198(11.22)] 646(36.60) 692(39,21) 175( 9.92)
/63 — — — B 28 57 8




standard deviation, coefficient of variation and E-value of the specimens caught
mean value—mode

Remarks : E= standard deviation

65 66 67 No. AV S.D. C.V. E-value
— — - 26| 62.92+0.12] 0.87+0.08 1.3940.13] 0.09
4(1.22) — — 327 62.76+0.04] 0.774£0.03| 1.23+0.04 0.31
3(1.34) — — 224| 62.74+4+0.04] 0.84+0.03] 1.3410.04 0.31
) — — 21| 62.5740.13 0.90+0.09 1.44+0.15 0.63
4(1.68) — — 238/ 62.734+0.04) 0.86+0.03 1.3740.04 0.32
15(0.95) 2(0.13) —] 1,582 62.6440.02 0.88+40.01| 1.41+0.02 0.41
8(0.77) - — 1,046, 62.59+0.02| 0.8540.01] 1.36+0.02 0.48
35(1.12) 1(0.03) — 3,124| 62.6040.01| 0.8640.01] 1.37+0.01 0.46
20(1.01) — —] 1,981 62.50+0.01| 0.914£0.01| 1.46+0.02 0. 55
12 1 — 1,000| 62.41+0.02] 0.974+0.02 1.55+0.02 0. 61
"2 — — 100| 62.78+0.05] 0.7840.04| 1.25+0.0§ 0.28
4(1.72) — — 232| 62.774-0.04/ 0.894+0.03 1.4240.05 0.26
— — — 10 62.80 — — —
1(0.32) - — 311] 62.63+0.04, 0.91+0.35 1.4640.03 0.41
—] — —] 11} 62.55 — —] —
11(1.30) 1(0.12) — 849| 62.58+0.02] 0.8440.01] 1.34-0.02 0. 50
10¢0.67) 1(0.07) — 1,499 62.63+0.02 0.864+0.01| 1.37+0.02 0.43
19(0.73) — — 2,604| 62.62+40.01| 0.82+0.01| 1.3140.01 0.46
25(1.43) — — 1,746) 62.68+0.02] 0.91£0.01) 1.46+0.02 0.35
34(0.91) 1(0.03) — 3,731| 62,464£0.01] 0.9340.01] 1.49+0.01 0.58
10(0.53) — —] 1,875 62.5040.01| 0.884+0.01] 1.414+0.02 0.57
2(1.57) — —] 127 62.60+0.05 0.8640.04 1.36+0.06 0.47
— — —_ 117, 62.62+0.05] 0.8040.04| 1.2840.086 0.47

— — — 200 62.504+0.04/ 0.80+0.03| 1.28+0.04 0.63

—] —] — 45| 62.364-0.08 0.7940.06 1.2740.09 0.45

— -] — 28| 62.5040.11] 0.82+0.07 1.324+0.01 0. 61
5(0.57) — — 880 62.534+0.02 O.86;E0.01 1.38+0.02 0.62
10(0.78) ' 1¢0.08) — 1,291| 62.60+0.02| 0.8440.01] 1.3440.02 0.71
26(0.77) — — 3,384 62.57+0.01| 0.8240.01] 1.31 j;O.>01 0.69
7(0.66) 1(0.09) — 1,060| 62.40+0.02] 0.9440.01| 1.50+0.02 0.43
12(0.72) — — 1,675 62.41+0.02] 0.894+0.01| 1.43£0.02 0.66
— — — 23| 62.264+0.13] 0.94+0.09] 1.514+0.15 0.28
15(0.85) — 1(0.06) 1,765 62,464-0.02] 0. 944+0.01| 1.514+0.02 0.57
1 — — 100 62.704+0.05 0.744+0.04| 1.18+0.06 0. 40
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Fig. 5l. Yearly changes of the frequency distribution of vertebral numbers of the specimens
caught at the fishing grounds of Saizaki, Nakaze and Tachibana. Solid circles,
Saizaki; crosses, Nakaze; soft circles, Tachibana.
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Fig. 52. Yearly changes of the mean value of vertebral numbers of the specimens caught
at the fishing grounds of Saizaki, Nakaze and Tachibana. Solid circles, Saizaki:
crosses, Nakaze; soft circles, Tachibana; double circles, mean value of Saizaki
and Tachibana.
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Fig. 53. Monthly distributions of the E-value of the specimens caught respectively at the
fishing grounds of Saizaki, Nakaze and Tachibana, during years 1949-1964. Solid
circles, O-year fish; crosses, l-year fish; soft circles, 2-year fish.
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Fig. 54. Annual changes of the average water temperature in January and December based
on the regular coastal oceanographic observation conducted by the Onomichi Branch
Station of Naikai Regional Fisheries Research Laboratory.: Crosses, .December; solid

: circles; - late i December; trlangles January soft circles, earl

in_January.-
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Table 32. Yearly changes of the vertebral numbers
of the specimens caught at the fishing
groundsto'f Saizaki and Tachibana. :

t

Year No. A.V.; S.D. ‘ C.V.

1949 258/  62.7840.04  0.8940,03]" 1.4240.04
50 337 62.7440.03  0.7840.02]  1.2440.03
’51 535 62.6840.03]  0.894£0.02  1.414+0.03
52 32 62.564£0.11|  0.9040.08  1.4440.12
53 1,087 62.614£0.02f  0.8540.01  1.3540.02

154 | 3,081 62.634£0.01  0.8940.01  1.4240.01
155 3,650| '62.6140.01  0.8330.01| © 1.3340.01
56| - 4,870 162, 63! 0.880.01) +1.40%0.01
57 8712 0.7830.017 ‘1.2‘5}_0.6{“‘-'*7
58 2,875 C0.9140:01" " 1.4640.01

62 127] 0.86£0,08 | 1,3630,06
- T I ¥/ o | 1.2840.06
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Table 33. Result of 42 test among the Verfebral numbers of the speumens

caught at each fishing gfound of Saizaki, Nakaze and Tachlbana
Soft circles, significant; cro:ses non-significant. :

Year 1954 1955 1056 1957 : 1958
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Table 34. Results of the oceanographic survey in

1954 Feb.
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the Mihara Strait from February to July in 1954.

Settling

CL ( o"a) volume ‘Winds
of Copepoda | Xgea- Cloud Waves
5m t0Om Bottom plankton er Dir. Vel.
(ml/m?3) No. /m¥
17.96 17.90 18.00 3.030 4,194.9 — — — — —
18.02 18.00 18.00 2.626 2,019.8 — — — — —
18. 10 18.11 18.02 2.020 1,099.9 — — — —_ —
18.01 18.06 18.07 1.575 2,787.3 ¢ 8 W 2 2
18.04 18.04 18.02 2.104 5,554.4 ” 9 ” 2 1
17.98 17.98 17.98 2.020 2,650.9 b 0 s 1 o}
18.02 18.08 18.08 2.777 1,514.8 Vi 0 ” 1 6]
18.04 18.03 18.04 0.756 1, 465. 0 ” 0 ” i 1
18.04 18.04 18.04 1. 019 2,203. 4 c 10 J— 0 o]
18.04 18.04 18.05 1.298 2,164.0. ” 10 — 0 o]
17.86 17.83 17.87 1. 409 1,761, 4 b 0 — 0 o
17.91 — 17.91 3.184 4,544.5 ” ¢} — 0 0
18.01 18.01 18.03 1.697 3,150.9. ” 0 —_ 0 ¢}
17.98 17.98 18.04 1.575 3,393.2 ” 0 — 6} ¢]
18.12 —— 18.08 3.048 3,787.1 7 0 — 0 o]
17.87 —_ 17.88 3.514 5,756.4 c e W 3 3
17.87 e 17.97 6.362 6,362.3 7 9 " 2 2
17.92 17.96 17.92 3.199 5,574.6 ” 9 NW 2 2.
18.04 18.06 18.01 3.024 3,326.8 ” 9 W 2 2
18.06 — 18.06 1.757 2,423.7 ” 8 Vi 2 2
17.92 17.97 17.96 | 2.534 1,927.9 bec 7 — 0 o]
18.02 17.97 18.00 1. 969 3,282.1 ” 7 — 0 0]
18.:01 18.06 18.06 2,157 2,302.5 c 8 SE 1 1
18.05 18.02 18.04 2.181 2,787.3 ” 9 W 1 1
18.00 18.06 | 18.05 2.151 3,938.5 ” 10 —_— 0 O
18.03 — 18.02 2.272 2,272.2 b 0 W 2 1
18.04 — 18.05 3.636 3,029.7 Vi 0 ” 2 1
18.06 18.07 | 18.06 1.969 3,635.6 bc 4 7 2 t
18.10 18.14 18.14 1.454 4,362.7 V4 3 ” 1 1
18.14 —_ 18.10 3.703 2,693.0 b 2 ” 1 i
18.00 17.98 18.05 1.514 3,029.6 c 8- — 0 (03
18.07 — 18.07 1.060 3,332.6 ” 10 E 1 1
18.07 18.09 18.10 1.030 3,029.6 ” 10 S 1 1
18.09 18.09 18.09 1.742 4,090. 1 bec 7 W 1 O
18.12 — 18.13 2.693 2,356.4 ” 7 —_ 0 0]
17.95 | 17.94 17.94 6.463 4,645.5 ” [§} S 1 1
18.00 18.00 18.00 2.563 3,262.7 ” 6 Ve 1 1
18.02 18.02 18.02 1. 666 1,969.3 ” 5 V4 1 6]
18.06 18.07 18.07 2.272 3,020.7 ” 5 —_ 6} 0
18.07 18.07 18.07 2.127 2,423.7 ” 7 —_ 0 0
18.02 17.98 17.98 | 3.029 3,332.6 c 10 — 0 6]
18.07 | 18.09 18.08 2,272 3,635.6 ” 10 —_— 0 0]
18.07 18.04 18.09 1.410 1,671.5 V4 10 — 0 0]
18.11 18.09 18.09 1.284 3,029.7 ” 10 —_ 0 0]
18. 1t 18.13 18.13 3.02% 3,029.7 ” 10 —_ 0 0
17.87 —_ 17.93 4,271 9,695.0 ” 10 —_ 0 o)
17.91 e 18.32 | 3.938 4,241.5 ” 10 — 0 o)
17.91 | 18.16 18.29 2.084 1,939.0 V4 10 — 0 4]
18.13 18.32 18.10 1.893 3,181.1 T 16} — 0 0
18.17 18.10 | 17.97 | 2.632 3,029.7 ” 10 E 1 0




" Table 34."
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Continued. i

( : t ‘ : : [ : : : ‘ - P i

i i H B i v )Settin H B T B Y B i B . ‘ i
Cl. (%) et oluneg W Winds ) ‘;
] | of _ [Copepoda | g8 | Cloud |~ [ T | Waves
5m 10m Bottom | plankton er DI Vel T
ol i me/m®] No.o/md 1 ¢ |t o .
17.75 — 17.96 1.798 6,627. 4 b 0 S )
1781|1819 18.19 | 3.855 |10,741.7 ” 0 SE 1
17.87 18.13 17.91 0.796 | 1,8068.2 | T4 0S8 E 1
17.94 18.19 18.09 1.935 4,039, 6 p 0 SW 1 100
18.27 | 1 18.05] 117.91 |! 11924" | 2,316.8 ”: D 7 D o
18.24 18.04 18.48 2.625 | 10,704.9 be 5 | NW L4 P
18:13°| 18740 |- 7 18.40 2.908 7.877.0 |y 5 'NNW |4 (3"
1818 | © 172.981 118,24 |1 2,849~ |:09,937.4 v I 4 L3
17.95  * 18,01 | 17.96 | © 1.345 ' 6,665.3 e 5 W {3 §o
17.98 18.19 18.34 3.272 6,059, 4 ” 5 p: P30 a2
— — = 4241 | 6;665.3 4 --b 2 S i 0.
Coee | =1 ¢ |y 4605 |.8.180.2 | - 2 7 o1 ot
A I g Ll 2575 7 | 6,362.3 E 2 SE I i
— — — 2.045 6,210.9 P 2 — ‘0 | o
— — — 7.574 3,332.6 ” 2 S BT A R e
17.43 | . 18.16 [18.16 | . 3,938, |.1,514.8 0, 10 — 0 0"
18.06 | i 18.15 18.15 1" 2461 |'1,893.5 e 10 — e 0
18.01 17.93 18.13 1.211 1,000.6 ” 10 — 0 0
18.42 18.66 18.26 1.211 1,575. 4 ” 10 — 0 0
18.47 18.45 18.07 2.764 . | 1,136.1 ” 10 - "0 oRe
17.88 |  1796] | 1! 3loes |'3,123.7 | be 4 l.ss'e 2 1 o
17.72 17.71 — 4,241 5,756. 4 P 5 SE '3 10
17.51 17.71 17.53 1.999 1,333.1 » 5 ” 1 RE
18.06 17.76 18.08 | 2.496 2,496.3 P 5 E 1 o
18.13 17.83 — 5.427 2,325.9 ” 6 ” i G
17.81.| . 17.78 | .17.88 8.331  |:.8,079.2- | =,z - 6 W 2 N
18.11°| - 18.15 — 4,544 | 6,859, 4 ” 7 p: ‘2 e
17.97 18.05 18.29 2.706 | 6,463.3 ” 7 SW 3 Lo,
18.07 | 18224 18,15 | © 1.393¢ |-> 848.3 b: 0 — i 0
18.04 | 1. 18.27{ .. = 2,908 |- 4,847.5,| 4. 0 — to
17.98 17.70 — 6.565 | 22,715.9 bec 4 W 3
17.65° | 17.75 |~ — 4.000 | 7,877.2° | 4 5w T2n
17.90 17.81 4 17.70 2:339: | ..4,679.4 ” 4 " Lo
17.98 |« 17:97 {  17.98 1:889° |"5731.3. | 4. 4 ” i3
17.91 17,59 |1 7 3.861 8,031.3 v 3 ” i3
1770 17,77 17.60 2.777 7,574.2 b 2 E 1
17.94 17.91 17.88 2.017 4,287.9 ” 2 —_ ‘0
18.11.| . 17.78 17.93 2,272 6,665. 3 be 4 — Lo
17.83 17.85 17.99 1.588 4,766.6 b 0 E 2
17.85 |  17.99 18.22 2.346 6,777.4 P 0 ” 2
17.67 — 18.11 4.370". | 8,533.3 bec 7 SE 3 :
17.80 | < 17.80 1 = | 4,398 6,492.2 | - s 6 P 2 1,
0772 . 17.81. J17.67 | L 2423 |..9,846.5. | .. ¢. 8 | SSE 3 (2
17.80 | - 17.80| 17.80 2.145 | .7,150.0" ” 8 — 0 0
17.93 17.93 17.82 1..906 3,380.6 ” 8 |.. B 1 ‘0
17.00 16.98 16.90 3.854 | 11,717.3 be 4 W 1 i
17.39 — 17.19 3.350 | 12,778.5 ” 4 p 2 |
17.09 17.38 | 17.13 2.120 5,907.9 P 3 | swwi: 2 ‘2
17.27 17.23 | {17.71 2.931 8,024. 1 ” 3 w o[- 3 i3
17.78 — 17.58 2,052 |12,313.7 ” 3 ” 3 i3
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’%I‘able 35. (2)

Time - W.T. (°C) - Plankton Cope Deca-

i Date hr min Station | Depth S f' VB " : CL SV, T D.V. | poda || poda
(m)| Purtace | botom %, ml/m3| ml/m?3

1957 Feb. 11| 10:15 1 30.0 9.70 10.30 — 0. 849 0. 531 2,494 21

10: 20 2 15.0 9.70 10.10 — 1.676 1.103 4,286 —

11:25 3 15.0 10. 10 10.50 — 3.353 2,122 3,515 —

11100 4 10.0 |7 9./90 | 10.40 — | 2/069 | 2:0697| 5,474 —

12 .45 5 8.0 10.20 10.60 — 1.907 1.751 3,183 _—

12.: 25 6 13.0 10.20 10.70 — 3.714 1.910 4,541 —

26| 9:30 1 25.0 9,22 | S.22 18.35 1% 1,668 0.824] 2,190 —

9:50 2 20.0 9.22 | 9.22 18.41 1,767 1.432'| 2,642 —

10 : 45 3 8.0 9.75 9.75 18.34 2.188 2.188 3,263 —

10 ;25 4 12.0 9. 50 9. 50 18.36 1.933 1,592 3,183 —

12 .20 5 8.0 10.00 10.00 18.39 2.988 1.971 4,711 —-

12 : 00 6" 15.0 10.10 | 10.20 18.39 3.226:0 1.846-| 4,711 42

Mar. 13| 10 : 40 1 30.0 10.20 10. 10 18.41 1,350 0. 800 1,910 —

10 ;55 2 13.0 10.10° 9.90 18.44 1,870 1. 150 3,077 35

11:30 3 15.0 10. 41 10.42 18.41 2.060 2,060 3,990 —

11:20 4. 7.0 10.31 . 16. 31 18.45 | 2.770. 2.640.| 5,093 —

13 ;05 5 8.0 10.40 10.40 18.47 | 2.980 2.980 — —

12: 35 6 18.0 10.50 10.45 18.43 1.810 1. 590 —_ —

281 9:40 1 27.0 10.95 10.95 18.49 | 1.935 1.248 - —

9:50 2. 9,0 10.90 10,98 18.48 | 5.730. 4.067 4,456 —_—

10: 30 3 9.0 11.00 10.95 18.48 5.270 2.829 5,517 —

10: 20 4 15.0 11.02 10.98 18.50 2.274 1,478 2,319 —

12: 00 5 8.0 11.02 11.02 18.52 5.769 3. 501 3,820 —

11:.40 6 15.0 11.185 11.10 18.55 3,395 1..995 2,377 —

Apr. 12| 9:35 1 25.0 13.13 13.13 18.51 3. 119 1.528 2,699 —

945 2 13.0 13.13 13.13 18.52 3.035 1,697 3,650 —

10 ;25 3 13.0 12.92 12.92 18.50 2.987 2.693 2,791 —

10:15 4 11.0- 12.92 12.92 18.54 4,109 2.315 3,762 —

11:50 5 10.0 12.75 12.75 18.51 3.915 3.183 4,393 —

1130 6 20.0 12.84 12.84 18.53 3.183 2.228 3, 151 —

27| 7:20 1 23.0 14.10 14.10 18.11 | 23,457 4,843 3, 266 28

7:35 2 15.0 14.00 14.00 18.13 | 35.014 7.101 3,085 —

8:25 3 14.0 14.00 14.00 18.17 | 22.622 5.002 5,093 —

8:15 4 13.0 14.00 14.00 18.14 | 17.384 4.897 2,595 —

10 : 00 5 12.0 13.70 13. 50 18.17 5,703 3.183 3,448 —

9:45 6 13.0 13. 50 13.60 18.21 5.411 1.958 2,302 —

May 16| 9:20 I 30.0 15.40 15.30 18.32 3.380 2,273 6,942 —

9:35 2 20.0 15. 40 15.30 18.30 4.154 2.848 7,137 34

11:10 3 10.0 15.20 15. 40 18.34 3.819 2.829 7,781 —

10 ;55 4 10.0 15.20 15. 40 18.33 2.132 1.909 3, 501 —

1210 5 9.0 15.20 15.20 18.34 2.334 1.768 2,405 —

12 : 30 6 18.0 15.10 14.90 18.40 1. 591 1.061 3,395 —

31 9:45 1 30.0 17.70 17.60 18.24 2,315 1.592 4,775 —_

9:50 2 18.0 17.65 17.60 18.27 1.945 1.415 3,643 35:

1110 3. 10.0 17.35 17.40 4 18.20 1.910 1.-228 2,483 —

10 : 30 4 13.0 17.40 17.40 18.16 1. 469 1.224 2,693 —

12: 15 5 10.0 17.20 17.00 18.25 2.122 2.122 3,183 —

12 : 30 6 21.0 16.90 16.70 18.35 1,364 1.213 3,183 —




Cirri- . Cypri- | Nocti- | Oikopl-| 1. ._| Polych-| Gastr- | Sagitt- . 1. [Ophiur-
pedia Naupius|Podon dina luca eura Bivalvia aeta opoda | oidia Hydrida oidea

— 319 — — 870 424 190 42 21 R — —_—
— 636 - —_ 1,358 976 297 42 42 — — —
— 721 —_ — | 2,037 1,145 381 42 42 — — —
—_ 763 —_ — 1, 591 318 763 63 — — 127 —_—
—_— 572 — — 1, 527 1,273 190 63 — — . —
— 891 — —_ 2,583 1,994 424 — 42 84 — —
—_ 1,451 — — 357 127 51 51 — — — —_
—_ 2,069 — — 509 382 95 32 64 — — J—
— | 1,830 | — — | 1,104 557 80 — 80 — — —
— 2,355 — — 637 509 3i8 64 —_ J— — -
— 2,483 — — 1,528 1, 401 318 64 127 — —_ —_
— 2,368 42 —_ 1,740 1,019 85 170 127 — — —
— 828 — _ 361 233 64 — — — — —
— 955 — —_— 637 424 106 35 —_ — —_— —
—_— 1, 146 — — 1,104 722 212 212 42 42 — —
—_ 1,910 —_— — 637 455 91 — — — —_ —
— | 1,512 — — | 1,194 875 — — — . - —
—_— 1,071 —_— — 810 492 405 29 58 29 —_ —
—_— 917 — — 25 127 153 25 — — — —
— 2,829 — —_ 212 212 141 141 — — J— —
—_— 3,395 — — 354 — 212 — — — — _
—_— 2,455 —_ _ 273 45 273 136 45 — — —_
— 3, 581 — — 398 398 159 — — — — —
—_— 1, 867 — —_ 212 340 127 — —_— —_ — —
— 2,496 76 — 102 331 178 102 204 51 — —
—_ 1,995 — —_ 85 424 170 42 212 42 — —
— 2,253 o8 —_ 196 245 245 — 147 — —_ —
—- 2,720 — — 58 405 694 —_ 116 — — .
— 2,355 — J— 64 382 127 64 — — —_ —
—_ 2,165 32 —_ 95 255 255 32 191 32 — —
— 1,485 28 — 637 1,716 415 28 332 55 — 332
— 2,057 49 49 686 1,371 147 196 147 — —_ 196
—_ 2,910 45 J— 273 864 45 136 91 — — 91
— 245 147 J— 98 930 245 49 343 — —_— 196
— 3,661 — — 53 1,114 371 212 106 —_ —_— 159
— 3,036 49 — — 343 441 49 49 98 —_ 147
— 7,245 61 — 606 728 485 61 424 121 — —
— 7,941 — —_ 804 838 871 168 469 34 —_ —_
— 7,356 71 — 778 990 424 141 424 — — —_
—_— 5,220 — — 255 764 255 — 446 — — f—
_— 4,173 — — 283 566 778 141 141 — — —
— | 4456 | — — 212 495 424 71 212 35 — —
— 1,794 58 — 926 695 124 203 955 58 — J—
—_ 2,051 71 — 717 717 424 — 424 71 35 —_
—_ 1,974 | 127 —_ 637 446 191 — 573 — — —
C— 1,420 — — 441 196 686 — —_ o8 — —_
— 2,476 71 L — 141 566 354 71 283, 71 —_— —_—
— 1, 607 —_ — 30 546 273 152 61 61 —_ —_
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Fig. D7. The stations established in the Mihara Strait when the oceanographic
survey was performed in 1954. <«---Direction of flow tide.
<—==...Direction of ebb tide.
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Fig. 58. The stations established in the Mihara Strait from October, 1956 fo
May, 1957.
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Fig. 59. The stations established in the Mibara Strait from December, 1957
to December, 1958.
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Fig. 60. Daily fluctuations of the water temperature at the fishing grounds
of Tachibana and Nakaze in November, 1956. Solid circles, surface ;
triangles and soft circles, bottom.
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Fig. 61. Results of the oceanographic survey of water temperature at
the surface and the bottom of the fishing grounds of Saizaki,
Nakaze and Tachibana, 1954. Triangles, Tachibana ; soft
circles, Nakaze ; solid circles, Saizaki.
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Table 37. Index of the chlorinity.

Date 1954 Feb. ~July '57 TFeb. ~May '57 Dec. ~'58 Apr.

Position| St 1 2 | w#w3wvr4 | #5 |St1 72 //3’//4'//5}//6 St1}//2‘/x3
—_— 2.0 4.0 1.0 3.0 — 4.0 —_ 1.0 2.5 2.5 —_ 2.0 1.0

— 1.0 3.0 3.0 3.0 — 2,0 — 3.0 4.0 1.0 1.0 2.0 —

— 1.0 3.0 2.0 4.0 1.0 —_— —_ 2.0 3.0 4.0 2.0 — 1.0

0.5 0.5 2.0 3.0 4.0 0.5 2.0 —_ 4.0 0.5 3.0 1.0 — 2.0

— 3.0 2.0 4.0 1.0 —_— — | 2.5 1.0 2.5 4.0 2.0 — 1 1.0

—_ 1.0 2.0 3.0 4.0 — — { 2.5 1.0 2.5 4.0 — 1.0 2.0

— 1.5 1.5 3.0 4.0 1.0 3.0 —_— — 2.0 4.0 — 1.0 2.0

—_— 1.0 2.0 3.0 4.0 — — — — — — — 2.0 1.0

—_ 1.5 1.5 3.5 3.5 — —_— — — — — — —_ .

—_— 1.5 1.5 1 3.0 4.0 — —_ — — — —_— — — —

—_ 1.0 2.0 3.0 4.0 —_ —_ — — — — — — —

4.0 2.5 2.5 — 1.0 —_ — — — — — — — .

— 1.0 3.0 4.0 2.0 — — p— —_ — — — —_ —

—_ 2.0 1.0 3.0 4.0 —_ — — — — — — i —

2.0 1.0 — 3.0 4.0 —_— — J— — — — — — —_

— 4.0 1.0 3.0 2.0 — — p— —_ — — — —_— .

4.0 — 1.0 3.0 2.0 — — — —_— — — — — —

— 3.0 4.0 1.0 2.0 — _— — — — — — — —

— 2.5 1.0 2.5 4.0 — —_— — — — — — — —

— 3.0 1.0 2.0 4.0 — — — - — — — — —

Total 10.5 |1 34.0 | 39.0 | 53.0 | 63.5 2.5 11.0) 5.0 12.0[17.0 | 22.5 6.0 8.0 10.0
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Table 38. Index of the trahsparency.
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3. FZEBRE - Plankton }{iBE

EERBET STl e LA, BHES X O Plankton BB AEIT5 L, 38, 39y
T IO, BHETEEOWMLWENY, KEDPNSCITCEMEN BRI ZT A2 &%, HE
(1963) 2HETHLIHTH D, LichioT, ThODHFERL, THLABIMABL < KR B/
SVWEINTAET S Z L BT HLENRS B, HIBENOLLD LFEWEE, 2, P, IfEONRICK
EWE5ThHS,

%7~ Plankton IFIEEL, PAGHRERA LIhoicic®d, 2\ MK L Plankton net ©RE L5 BIFK
BEEHELTEHE L, LA L, Plankton net OFkEITHEHIOFIA, 2\ HEELRSCELL HFE3h
B0 THERBYET %, Plankton {WBEOR/NLEIORNLRDD &, BRI L FEHNFLL BBEH
DIELRDEE, ,

PSR OKBEYENTH &, KL 4~108, LLE~BES FTRD, 4~10] Tkt b iR
TEENELERTH DM, 4 47 TEIFOL A~FTIE 3 AcRWEILYET S, EERI, FEHHNRD
EPATIAENR DENATH B, FIOBWEY, SRR DIRE HERRLNIV, Tinbh, HEHT
SAEL T B &, e DAY ORI O REERR OB SV 2 D,

B EIRERE (F02) EINEEAIORENRERE

BN 3513 5 A o 7 SERBKIBEOBEICOWC FHE L, EIRBE BBLr Bib o b BEsh
%o 1954 RICATIn » fo A H 0 THBOEBEREN BIY, 15> IR RTE o, Meek, A. (1916)
W kAT, Ammodytes tobianus OEINEL, 10~40B0WEE CHEIMCMHE TS E L, FH L0949 § A
personatus DINIFEHIFEME Lic, SO X IR MEINC, LIS L BB LA RLRLE, SR
EBREND BRETXDETHD, LidlisT Meex, A. 28 A tobianus TOWT Bk 5K, A
personatus O EIVBIIEBAL O ROT M DS 5, € 2T, WBEAUDOFEERORELT IR
HWRELZEE L,

AR, WBMEO0mEERARL, o7 A va - p 2 T X BHKEMERBE R

-
Hyakkan
Shima

Fig. 64. Map showing the positions where the configuration of sea bottom was
sounded.
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Fig. 65. Showing the configurations of 50
the sea bottom from Hoso-shima
to, Iwashi-shima (top) and from Tnno. Shima Mukai Shima
Hoso-shima to Sagi-shima(bottom). (Kagami-ura) 2375m (Sasa-jima)
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Fig. 66.

_84._.

Showing the configurations of the sea bottom
from Sasa-shima to Kagami-ura of Inno-shima
and from [Kagami-ura to Kannon-zaki of
Mukai-shima.
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Fig. 67. Showing the configurations of the sea bottom from Saizaki to
Kone-shima and from Hyotan-shima to the light house of
Saizaki.
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Table 40. Water temperatures at the surface and bottom of

1. Osiyose-bana 2. Nisseki-mae 3.
Bottom | Surface Bottom | Surface
Date Time [Depth | W.T. |W.T. Date Time Depth| W.T. |W.T. Date | Time
(m)] CC) cc) (m)l  (°CH ¢cC)

1962 Nov. 8|11 :23; 43.0 20.4 20.2 — —_ — — | Nov. 8| 12:25
19|10 : 24| 48.0 19.0 18.8 — — — — 191 11:00
30[10 ; 50| 67.0 17.5 17.3 — — —_ R 301 11:20

Dec. 7|12 : 00} 45.0 16.6 16.5 — —_ — — { Dec. 7 —
14|10 ; 30} 56.0 15.4 15.5 — — s — 14| 11:00
21112 : 05 72.0 151 15.1 | Dec. 21} 14:30 | 33.0 14.5 14.8 21| 15:05
27|10 : 30| 53.0 14.6 14.1 27 9:15 | 44.0 14.3 13.8 27| 8:20

‘63 Jan. 8|11 :57| 46.0 12.6 12.6 | Jan. 8] 12:40 | 33.0 12.5 12.5 | Jan. 8| 11:15
14i10 : 10| 48.0 1.7 11.6 14 8:40 | 30.0 1.2 11.0 14/ 9:00
24|13 : 15| 55.0 10.4 — 24 14:45 4 35.0 10.0 9.6 24| 15:20

Feb. 2| 9:20 36.0 9.2 9.0 | Feb. 2 8:45 | 42.0 9.5 9.0 | Feb. 2| 8:10
7111 : 25| 63.0 9.1 9.0 7] 12:00 | 47.0 9.0 8.8 gl 8:00
141 9 ;15 30.0 8.6 8.6 14 8:40 | 28.0 8.4 8.2 14| 7:50
22 9 : 30| 38.0 8.6 8.6 22 8:35 | 40.0 8.5 8.6 22| 8:00
2811 : 40| 45.0 8.8 8.8 28| 13:50 | 45.0 8.8 8.8 28 14:20

Mar. 1411 : 35| 56.0 9.0 9.0 | Mar. 14 9:00 | 29.0 8.8 8.8 | Mar. 14| 9:45
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Fig. 68, Variations of the water temperature at the surface and bottom of the



the 5 stations from November, 1962 to March, 1963.

Hoso-shima 4. Futono-hana 5.  Kannon-zaki
Bottom | Surface Bottom | Surface Bottom | Surface
Depth | W.T. |W.T. Date | Time |Depth| W.T. |W.T. Date | Time |Depth| W.T. | W.T.
(m) cC) C) (m) e o (m) cCc) cc)
28.5 19.8 19.8 |[Nov. 8| 13:05| 52.0 19.6 19. 4 {Nov. 8| 13:30; 50.0 19.6 19.6
29.0 18.9 18.9 19 11:30| 37.0 18.9 18.8 19| 11:45| 52.0 18.8 18.7
31.0 16.9 16.9 30 11:35 35.0 16.8 16.7 30 11:55 41.0 16.6 16.4
39.0 16.1 16.2 Dec. 7| 11:00] 63.0 16.1 16.2 |Dec. 7| 10:45 48.5 15.7 15.9
36.0 15.0 15.1 141 11:25) 62.0 15.0 14.9 14| 11:45| 55.0 14.8 14.7
34.0 14.7 14.8 21| 7:15 50.0 14.6 14.4 211 7:30[ 50.0 14.2 14.2
33.0 14,2 13.8 27| 15:35| 53.0 13.7 13. 4 27 15:25| 50.0 13.7 13.5
33.0 12.5 12.4 |Jan. 8| 10:46| 43.0 12.2 12.4 iJan. 8| 10:30| 53.5 11.8 1.7
39.0 11.2 11.2 14 —! 35.0 10.8 10.8 14 —| 40.0 10.5 1.0
—_ 9.4 9.2 24 7:45 70.0 9.6 9.2 24, 8:00| 57.0 9.1 9.0
31| 17:25| 48.0 8.4 8.6 31| 17:05} 43.0 8.4 8.4
40.0 8.9 8.8
57.0 8.5 8.7 |[Feh. 8| 7:10| 60.0 8.4 8.4 |Feb. 8| 7:20f 50.0 8.4 8.4
31.0 8.5 8.3 14| 14:20| 37.0 8.6 8.6 14 —1 50.0 8.2 8.6
33.0 8.2 8.4 22| 15:25| 47.0 8.2 8.2 22 15:05| 34.0 8.2 8.2
40.0 8.4 8.9 28| 7:15 38.0 8.4 8.4 28| 7:30| 50.0 8.4 8.4
36.0 8.8 8.9 Mar. 14| 16:20| 36.0 3.0 9.0 {Mar. 14| 16:00| 55.0 9.0 9.1
0,
21 r
202 Surface

8 19 307142127 8 14 243127814 2228 4
NOV. . . g
1962 DEC JAN. 1963 FEB. MAY:

5 stations from November, 1962 to March, 1963.



Table 41. Ranking index of the water BEOKE GEEAERELS OB RE D

temperature-at 5 stations. D), RO BRI Y, [
w () | (23 | (3) | 4y | (sy  BMERESES, zoFR@bmL, o
Date NESCHZ, HEEF, ETHEEERE
1962 Nov. 8| 4.0 —1 30 1.5 1.5  REOBBORIZVBRTIEL, 17 2%
19 4.0 — 2.5 2.5 1.0 HEBBIIRE {, T~ F363% R~ 7. RN
30 4.0 — 3.0 2.0 1.0 1B CXEIFKIR G fHEEE 2% 8 ~10°C
Dec. 7 4.0 — 2.5 -2.5 1.0 CRLER, Cli 17.00~ 18.00%CE %
o 40 —| 25 25 L0 BV, (R DY E A, K
20 = S0P 201 L0 e e SR R B, A
A Tt I It I B = e
14 4.0 —| 80| 20| 1o (oCHSTSIIIE, EWMIARELA
04| a0 . 2.0 3.0 1o TEFEBRIIEERBRC AL L
Feb. 2| 4.0 _ 3.0 1.5 1.5 Wwhe THK, FUHHRTGHEGRITR
7l 40 | so0l s s LkXOwl3EoREEEOBEL, A
14 3.0 — 2.0 3.0 1.0 »F IHHEEROWMERL, FRC X

220 40| | 20| 20| 20  TykEELFBLIHEPLE,
28| 4.0 - 20, 20 20 fo, R BSOS h e F
Mar. 1% .00 = 101 300 30 mgpig b Rk, TET, REE
fotal | 620 =] 4050 SRS B0 AR L — BT B8 5 pok
62 Dec. 21 5.0 4.0 3.0 1.5 1.5 BT 270k, RIS MRS ST
@3hn2; ig jg ;2 2g yg Fafiicote, ZHOKECIZESL, 62, 63
14 5.0 3.5 3.5 2.0 1.0 gﬁm?ﬁb’$%’¢ﬁ’jm@3@%
ol 5ol aol aol a0l 1o  PBD, CRLEWEAR:HNEORE
sl 45| 50| 30| 5| 1.5 HEZONFEIEHCOWTAL, T
Feb. 8| 5.0 4.0 3.0 1.5 1.5 1904GRI BT DA TH h, DEFDLI
14 4.5 2.0 3.0 4.5 1.0 56~1957T484% = I BB D A 5 7 B
22| 5.0 4.0 2.0 2.0 2.0 ERCAEENTD A, & A9
28 4.5 4.5 2.0 2.0 2.0 57~1958481%, AEFBIC R A BN
Mar.14] 401 150 L5 400 40 SBafho 20 L VERT, LrbER

Total 52.0| 38.0| 30.5| 27.0| 17.5  ocgmaiie

D EOREEREGE T2 L, EINRE
PMEKBOIES 1 57 THFHEEFRIIE &V 2 5,

BA4E BB R & &K E

ERICH T HEOFHHDEE D, ADEBREBEC X » T ETHZ LERMBR TS, H E(1952)
BRT I, fRLIERE CHALRBIICHE Uk, HEWEROBE /R, P, EofBs1
HF TEDNT, FHREAEEOEIESETRT EEORD X5l b,

TR LB EHEEIGEL O, HHANER I Oh (RO 0Fa>1FE>2 FaolEc
BTT%, 1054EEERNLD 3EBHEOEYRT L, FOXNDO X5 CHBMBTIREIED bhicu,
BTN, A &G R EEHHERILE OBRYEBEICR LICE DT, TRIE XD LEEDH
P CEERIRRA %, $RBEELOLEHORITIBIC X - TEAR Y, IE FHXEEHOMEIEY,
DT LI A 5P TS, e D DR EEETH B T LIS X B b D LHEE SRR 5 — 6 cnbl
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Fig. 69. Monthly changes by fishing grounds of the coefficient of —%—ga;;l—%i% X

10 and the fishing date of specimens handled. Solid circles, 0O-year fish;
crosses, l-year fish; soft circles, 2-year fish.
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Fig. 70. Monthly variations of the coefficient of x 10 obtained in
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Tachibana
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x 10 for the specimens
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Table 42. Sex-ratios of sand-lance based on the data obtained by the Prefectural

Experimental Fisheries Stations of Hyogo,  Okayama and Ehime.

Date Landing place | Fishing gear } No. 1 ? ) Unknown
1955 Dec. 23 | Akashi, " Bunchin 30 19 1 -0 —
.27 Boat-seine 30 12 8 0 —
27 Bunchin 20 9 1 0 1.000
56 Jan: 11 Boat-seine 30 14 16 0 —
Feb. - 7 Efoko‘ 30 13 17 ‘0 —
14 Pacchi-ami 30 15 15 0 —
23 V4 30 8 22 0 —
Mar. 4 % 2 ! 1 -0 —
Nov. 16 | Boat-seine 30 6 14 0 —
23 /7 30 15 15 0 —
25 ” 30 14 16 0 —
29 Vi 30 13 17 0 —
Dec. 2 ” 30 21 9 0 1.092
57  Jan. 9 7 50 30 20 0 —
15 Vi 30 14 16 0 —
28 V3 50 25 25 0 0.885
58 Feb. 9 Pacchi-ami 50 23 27 ) —
26 ” 50 21 29 0 —
Mar. 24 Boaf-seine 39 23 16 0 1.075
Jan. 31 | Shimotsui Hoop-net 50 24 26 0 —_
Feb. 4 ” 50 25 23 2 —
9 ” 50 23 24 3 —
14 V 50 24 26 0 —
22 ” 50 19 31 0 —
Mar. 18 7 50 21 28 1 1.162
Apr. 27 | Imabaru ” 30 5 18 7 3.600
/59 Mar. 4 | Ikuha Boat-seine 30 13 17 0 —
.27 ” 30 14 16 0 —
Apr. ! ” 30 13 17 0 —
9 ” 30 13 17 0 —
Nov. 27 ” 30 18 12 0 —
29 L Pacchi-ami 30 8 22 0 —
Dec. 2 S ” 30 14 16 0 —
2 L ” 30 11 19 0 —
8 Boat-seine 30 14 16 0 —
24 7 30 14 16 0 ——
24 ” 30 15 15 0 —_
27 V2 30 15 14 1 —_
27 ” 15 7 8 0 1.213
Akashi A .
Feb. 21 (Osaka Bay) Pacchi-ami 30 12 18 0
Mar. 14 ” Y 30 13 16 1 —
19 ” ” 30 18 12 0 —
Apr. 20 ” ” 30 14 15 1 1.070
Jan. 20 | Kozei Hoop-net 30 13 17 0 —
25 ” ” 30 12 18 0 —
Feb. 10 ” ” 30 16 14 0 —_
24 | Mukuchi-shima ” 30 16 14 0 —
~Mar. 9 ” ” 30 15 15 0 —




Table 42. Continued,

e

Date Landing place | Fishing gear No. e E Unknown| &/%
y
Feb. 4| Ushi-shima Hoop-net - : 30 20 10 0 —
28 | Kama-shima ” 30 16 14 0 —
Mar. 4 | Hon-shima ” 30 16 14 0 0.935
60 Jan. 8| Tkuha Boat-seine 30 8 12 0 —_
8 L y 30 16 14 0 —
14 L ” 30 - 12 18 4] o
14 S ” 30 13 17 0 —
18 S ” 30 9 21 0 —
18 L ” 30 13 17 o —
26 L ” 30 19 1Bl 0 —
26 S ” 30 17 12 i —
Feb. 23 Pacchi-ami 30 20 10 0 —
Mar. 9 ” 30 23 7 0 —
12 ” 30 18 12 0 —
May 14 ” 30 13 13 4 —
23 V3 30 11 19 0 ——
31 S ” 30 t5 15 0 —_—
31 L p 30 13 17 o —
June 9 S ” 30 17 13 0 —
9 L 7 30 15 15 ¢} e
18 Boat-seine 30 16 14 0 —
July 24 Drift net 1 6 5 0 —
Aug. 25 ” 30 14 16 0 —
Nov. I Trawl net 25 14 11 0 —
i V4 14 7 7 0 —
17 Boat-seine 30 16 14 0 —
24 ” 34 18 16 0 —_—
Dec. 3 Pacchi-ami 30 14 16 0 —
14 Boat-seine 30 i8 12 0 —
20 ” 30 18 12 0 0. 908
Akashi L s
Feb. 16 (Osaka Bay) Pacchi-ami 30 12 18 0 —
16 S p 30 15 15 0 —
Mar. 5 ” 60 36 24 0 0.905
Akashi | s
Feb. 8 (Harima Nada) Boat-seine 30 19 11 0 —
Mar. 30 ” 54 34 20 0 —
May 18 Pacchi-ami 30 14 13 3 0.657
/61 Jan. 8! Ikuha Boat-seine 30 16 14 0 —
13 V2 . 30 15 15 0 —_—
19 V] 30 17 13 0 —
Mar. 2 Pacchi-ami 30 20 10 0 —
9 V3 30 17 13 0 —
June 11 V4 30 5 5 20 0.778
Akashi
Mar. 25 (Harima Nada) ” 30 20 10 0 —
June. 1 ’ ” 30 17 13 0 0.622
Akashi
Mar. 1 (Osaka Bay) Vi 30 15 15 0 j—
31 ” 30 20 10 0 0.714
2,994 1,492 1,458 44 0.977
Remarks . L---Large specimens.
S..-Small ‘specimens.



Table 43. Sex-ratios of sand-lance.

Date Landing place | Fishing gearA No. Q 3 Unknown | 8/2 Age
1947 Dec. 14 | Sumoto 32 16 9 7 0. 563 —
10 | Yoshiwa Hoop-net 71 30 21 20 — —

20 910 318 469 123 — —

28 44 17 17 10 — —

30 90 30 27 33 1.079 e

/49 Jan. 10 167 86 33 48 e _
Nov. 24 R 257 79 98 80 — —
Dec. 6 238 99 119 20 —_— I

21 209’ 60 80 691 1.019 —_

’50 Dec. 12 | Saizaki Boat-seine 160 68 69 23 —_— —
18 167 65 88 T4 — —

25 238 26 19 193 1.107 —

'5t -Dec. 28 | Yoshiwa Hoop-net 39 2 6 31 — —
Jan. 10 | Saizaki Boat-seine 193 21 8 164 — —
Dec. 2 47 15 17 15 —1 O

i — — 1 —1

17 78 28 44 6 — 0

4 1 3 0 — M

25 50 8 6 36 — ()

16 3 1 12 —1

1 — — 1] 1o @

52 Jan. 2 27 4 4 19 — @
8 2 1 5| 0.833 (O

’54  Dec, 4 421 238 158 25 —_— —
17 585 296 279 10 — —

21 ' 556 247 277 32 —_— e

24 526 239 256 31 — —

29 671 328 328 15 0.963 _—

’55  Jan. 4 381 146 223 12 — —_
Feb. 1 814 139 67 608 - _—
Dec. 10 382 244 136 2 0.805 —
Jan. 16 | Hiroshima 174 13 2 159 — —
’56  Jan. 12 | Tachihana Hoop-net 455 108 108 239 — 0)
29 10 " 8 — (D)

| 21 —_ — 21 1.008 2

‘57 Jan. 7 | Saizaki Boat-seine 1,036 89 3i 916 — )
129 8 3 118 — W

5 — 1 4| 0,361 @

58 Jan. 7 , i 15 3 93 | 0.200 —
3,098 3,022 | 3,223 0.975|  —

SB1R BB L B
BiROMBER X 58k L OB R L,
A OEHF R
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Fig. 72. Showing the scale collecting portions.
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Fig. 78. The scale length, number of rings and number of
semicircular rings at each position snown in Fig.
72. @[)---Tachibana(April 27, 1954; March 5, 1955)
i O x---Nakaze (April 28, August 4, 1954); 4.
Saizaki (December 29, 19564).
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Tachibana (April 27,1954)
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Fig. 74. Relations between the number of scale
rings and the average space between
rings. (1), circula rings only ; (2),
semicircular rings inclusive ; @,
Position A; O, Position B; x, Position
C;®, Position D.
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Table 44. Compositions of annual rings by landing places
and the date.

Number of rings

Landing place Date
X t+X 24X

Saizaki 1050 Dec. 25| 36(94.74) 2( 5.26) —
Yoshiwa 51 4 28| 31(86.11)|  5(13.89) —
159 TFeb. 6| 23(85.19)  4(14.81) —
Saizaki 54 Dec. 4| 142(46.51) 164(53.59) —
Mar. 15 1( 7.14)]  13(92.86) —
Feb. 21 7(35.00)|  13(65.00) —
p 19 2( 8.33)  22(91.67) —
Apr. 5 2(12.50)|  14(87.50) —
” 15 2( 3.33)] 22(96.67) —
Takami Feb. 22 9(23.68)| 29(76.32) —
Tachibana Apr. 1 —| 2( 5.41)| 35(94.59)
Nakaze Aug. 10 55(90.16) 6( 9.84) —_
Nov. 25 40(88.89) 5C11.11) —
Saizaki 55  Feb. 1 167(25.11) 498(74.89) —
' Dec. 10| 256(67.19) 125(32.81) —
p 13 | 246(70.69) 102(29.31) —
Simokasai Feb. 28 60(42.25) 82(57.75) —
Myoken v 6| 174(86.57)] 27(13.43) —
Hiroshima ” 25 34(36.56)| 59(63.44) —
Mar. 5| 36(22.93)] 121(77.07) _
Jan. 16| 167(97.09) 5 (2.91)| —
Feb. 15 163(73. 56) 58(26.24) —
Tachibana 56 Jan. 12| 100(40.08)| 284(59.92) —
” 26 | 349(58.66) 246(41.34) —
Mar. 2| 212(37.52) 353(62.48) _
Nakaze ” 21 | 103(56.28)| 80(43.72) —
Mukuchi Feb. 20 22(19.64)| 90(80.36) —
Hachibuse » 20| 58(32.95) 118(67.05) _
Tachibana 57 21 —| 479(77.13)|  142(22.87)
Apr. 11 —| 256(69.57) 112(30.43)
” 26 —]  86(96.63) 3(3.37)
May. 9 —|  92(85.98)| 15(14:02)
* June — 2(28.57) 5(71.43)
Saizaki Apr. 22 — 28(73.68) 10(26.32)
May 16 —| 278(72.58)| 105(27.42)
” 31 —| 244(73.05) 90(26.95)
Hosonosu June 1 —|  14(60.87) 9(30.13)
Nakaze Feh., 21 —| 416(66.88)] 206(33.12)
May 16 —|  79(97.53) 2( 2.47)
v 31 ] 43(79.63)] 11( 2.37)
58 May | — 9¢69.23)  4(30.77)
Saizaki Jan, 7| 506(51.69) 472(48.31) e
Tachibana Mar. 6 —| 630(70.55)| 263(29.45)
Apr. 16 |  66(43.42)| 86(56.58)
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Fig. 75. Seasonal change of percentage of individuals bearing
the first annual rings.
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Table 45. Age composition. (Numerals within parentheses represent percentage. )

Age
Date Landing place No.
0 1 2
1949 Apr. 14 Yoshiwa 291 290(99. 66) (¢ 0.34) —
’50 | Mar. 29 329 326(99. 09) 3( 0.91) —
Apr. 5 236 233(98.73) 3¢ 1.27) —
13 297 281(94.61) 16( 5.39) —
20 260 247(95.00) 13( 5.00) —_
27 300 294(98.00) 6( 2.00) —
May 4 273 266(97.44) 7( 2.56) —
13 294 285(96.94) 9( 3.06) —
20 175 173(98.86) 20 1.14) —
29 110 106(96. 36) 4( 3.64) —
Dec. 25 Saizaki 38 36(94.74) 2( 5.26) —
/51 Jan. 10 176 153(86.93) 23(13.07) —
Dec. 2 48 47(97.92) 1 2.08) —
17 82 78(95.12) 4( 4.88) —
25 67 50(74.63) 16(23. 88) 1( 1.49)
Apr. 3 Yoshiwa 1025 985(86.34) 140(13.66) —_—
Dec. 28 39 31(86.41) 5(12.82) 3(0.737)
June 14 Tachibana 321 311(96.89) 10¢ 3.12) —
52 Jan. 2 Saizaki 35 27(77.14) 8(22.86) 6(18.18)
Feb. 6 Yoshiwa 33 23(69. 70) 4(12.12) —
Apr. 17 332 278(83.74) 54(16.27) 1( 0.85)
53 | Mar. 26 |- 118 58(49. 15) 59(50. 00) —




Age

Date Landing place No.
0 1 2

53 | Apr. 2 461 458(99. 35) 3( 0.65) —
May 8 321 310(96. 57) 11( 3.43) —
Apr. 25 |. Tachibana 443 442(99. 77) 1( 0.23) —_
54 Feb. 19 Saizaki 29 24(82.76) 5(17.24) —
21 62 50(80.65) 12(19. 36) —

Apr. 30 54 52(6.30) 2( 3.70) —
May 7 107 99(92.52) 8( 7.48) —
20 64 61(95.31) 2( 3.13) 1( 1.56)

27 40 37(92. 50) 1( 2.50) 2( 5.00)

June 3 30 15(50.00) 14(46.67) 1( 3.33)
1 32 31(96. 88) 1( 3.13) _

Dec. 65 54(83. 08) 11(16.92) —_
4 36 306(84.77) 55(15.24) —

17 474 320(67.51) 154(32.49) o

21 272 237(87.13) 35(12.87) —

24 526 400(76.05) 126(23. 95) —

29 339 202(59. 59) 137(40.41) R

Mar. 18 Tachibana 142 129(90. 85) 13( 9.16) —
Apr. 1 53 15(28.30) 37(69. 81) 1( 1.89)
7 127 124(97.64) 3( 2.36) _

15 125 108(86. 40) 14(11.20) 3( 2.40)

Apr. 27 273 255(93. 41) 17( 6.23) ¢ 0.37)
May 7 136 122(87.71) 11( 8.09) 3( 2.21)
26 75 67(89. 33) 8(10.67) =

June 1 156 134(85.90) 20(12.82) 2( 1.28)
May 3 Nakaze 186 179(96. 24) 7( 3.76) —
14 91 84(92.31) 7( 7.69) —

18 107 102(95.33) 5( 4.67) —

25 134 130(96.92) 4( 3.08) —

Aug. 10 63 61(96. 83) 2( 3.18) —
Nov. 15 67 66(98.51) 1( 1.49) _
25 47 45(95. 75) 2( 4.26) .

Febh. 22 Takami 41 38(92.68) 3( 7.32) —
'55 Jan. 4 Saizaki 381 253(66.41) 127(33.33) 1( 0.26)
Peb. | 669 665(99. 60) 4( 0.26) _
Dec. 10 382 381(99. 74) 1¢ 0.26) —
13 355 348(97.99) 7( 2.01) —

Mar. 5 Tachibana 439 309(70.39) 130(29. 61) —_
7 125 15(12.00) 101(80. 80) 9( 7.20)

Apr. 5 123 38(30.89) 81(65. 85) 4( 3.25)
May © 372 363(97.58) 9( 2.42) —_
Apr. 22 | Nakaze 268 267(99. 63) 1( 0.37) .
June 2 208 204(98.08) 4( 1.92) _
19 109 100(91. 74) 9( 8.26) —

Feb. 28 Simokasai 144 142(98.61) 2( 1.39 —
P 6 | Myoken 212 201(94.81) 11( 5.19) —_
” 25 Hiroshima 98 93(94.90) 5( 5.10) —
Mar. 5 164 157(95.73) 7¢ 4.27) —
Jan. 16 174 172(98.85) 1( 0.58) 1¢ 0.58)
30 131 124(94.66) 7( 5.34) —_

Feb. 15 296 221(97.79) 5( 2.21) —
56 Dec. 12 Saizaki 1105 925(83.71) 175(15.84) 5( 0.45)




Age

Date Landing place No.

0 1 2
’56 Jan. 12 | Tachibana 495 474(95.76) 21( 4.24) —
26 603 595(98.67) 8( 1.33) —
Mar. 2 578 565(97.51) 12( 2.08) 1( 0.17)
28 397 381(95.97) 16( 4.03) —
Mar. 21 Nakaze 184 183(99. 55) 1( 0.45) —
Apr. 13 1362 1, 139(83. 63) 219(16.08) 4( 0.29)
22 724 688(95. 03) 36( 4.97) —
May 10 815 800(98.76) 15( 1.84) —
June € | Hoso-shima 424 423(99. 76) t( 0.24) —
Teb. 20 | Mukuchi-shima 114 112(98.61) 2( 1.39) —
” 20 | Hachifuse-shima 181 176(97.24) 5( 2.76) —
May 26 | Shikanose 650 620(95. 39) 30( 4.62) —
June 11 694 687(98.99) 6( 0.87) 1 0.14)
May 26 471 436(92. 57) 29( 6.16) 6( 1.27)
June 9 378 376(99. 47) 1( 0.27) 1( 0.27)
May 26 Futami 82 77(93. 90) 3( 3.66) 2( 2.44)
31 854 847(99. 18) 7(¢ 0.82) —
57 Jan. 7 | Saizaki 1170 1,036(88.55) 129(11.03) 5( 0.43)
Apr. 22 618 580(93. 85) 28( 4.53) 10( 1.62)
May 16 574 187(32. 58) 278(48.43) 105(18.29)
” 31 576 236(40.97) 244(42. 36) 90(15.63)
Feb. 21 Tachibana 624 621(99. 52) 3( 0.48) —
Apr. 11 576 203(35. 24) 368(63. 89) 5¢ 0.87)
26 970 881(90. 83) 86( 8.87) 3( 0.31)
May 9 576 467(81.08) 92(15.97) 15( 2.60)
16 576 566(98.26) 10( 1.74) —
June ! 576 569(98.79) 2( 0.35) 5( 0.87)
Feb. 21 Nakaze 624 622(99. 68) 2( 0.32) -
May 16 576 495(85. 94) 79(13. 75) 2( 0.35)
31 576 522(90. 63) 43( 7.47) 11¢ 1.91)
June 1 Hosonosu 540 517(95.74) 23( 4.26) —
” 9 | Hikari 862 860(99. 77) 2( 0.23) —
21 469 452(96. 38) 17¢ 3.63) —
26 322 281(87.27) 41(12.73) —
29 271 266(98. 16) 5( 1.85) —
58 Jan. 7 | Saizaki 1111 978(88.03) 130(11.70) 3( 0.27)
I Mar. 6 Tachibana 900 893(99. 22) 7( 0.78) —
‘\‘ Apr. 16 456 209(65.57) 152(33. 33) 5( 1.10)
1 May | Nakaze 528 515(97.54) 9( 1.71) 4( 0.76)
} 159 Feb. 25 591 561 (94.92) 29( 4.91) 1( 0.17)
| June 18 | Shikanose 858 805(93. 82) 53( 6.18) —
July 3 Takinokuchi 985 983(99. 80) 2( 0,20) —
Mar. ! Hakata-shima 384 350(91.15) 34( 8.85) —
60 May 3 2136 2, 054(96. 16) 80( 3.75) 2( 0.09)
” 6 Nakaze 1059 1,089(98.11) 20( 1.89) —
18 729 726(99. 59) 3( 0.41) —_
63 Apr. 5 Tachibana 125 100(80. 00) 25(20.00) —
64 ” 8 323 316(97.83) 6(1.86) 1(0.31)
10 185 173(93. 51) 11(5.95) 1( 0.54)
’65 Jan. 15 426 253(59. 39) 173(40.61) =
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Table 46. Frequency distribution of the
age composition in percent.
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Fig. 78. Monthly changes of the
age composition in per
cent of sand-lance. Solid
circles, O-year fish;
crosses, soft circles, 1-
year fish.
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Fig. 79. Monthly changes of the coefficient of genital
gland of the specimens caught at the fishing
ground of Ikuha in Hygo Prefecture.

circles, 1959 ; soft circles,
1961 ; triangles, 1962.
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R AIMROELEHEL, AR & EIY & OBk
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Fig. 80. Relationship between the gonad length PAECY
and the gonad weight. Crosses, B R A &

male; solid c1rcles, female. {iﬁﬁ LTCK@“I 7 1@1, Z‘(E%lv\wé&i%47}
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Table 47. Constructional conditions of the water tanks used to observe the
relation between spawning of sand-lance and water temperature.

-

Tank No. 1 2 3 4 5 6 7
Volume of water () 132.5 51.0 75.0 1.0 16.0 13.0 41.0
Vs sand (0) 46.5 30.6 29.0 9.4 10.0 11.0 8.0
” inflow 51.6 18.0 52.0 —_ — _ —
(mf/min) :

w1 EoERE, 1954E128 4 bR FTH L, 2, 3KERMERAL, KER18.6—16.2°C, 14.4
—19.5°C, 8.2—15.9°C & L7,

#oEloET, 12A1TA-684, 5, 6KEEFERL, BF4E OKR16.5—19.4°C) X12/21H
D5 A (KIS, 2—12.0°C) (2124230 ; £ 6 KM (KIEA4.6—14.5°C) (2FE 1 A998 FTHEEL,
w3EOERIT, 12A21A2H84, SKEAFERL, F4K8 Okl 6-22.0°C) X341 A29A
S8 5 KM (KiR4. 4—14.0°C) B2 JI6A ETER LI,

&4 EoRBE, 12A240 58444 B ¥ CHE 7KL ER L CERTEELL,

w5 EoREERE, 12AAALEFE L A29AFTE L, 2, 3AKEEFEALT, FhZhAKRD 5—110
°c, 12.7—18.0°C, 12.8—20.4°CreEE L.,

KB DORFAEAOBEY, ERAFH2E S ARMMECLIR 6EE L, T #or s LI
FRIE L7,

HoE R R

Bt O EIE6. 0—10. 20T, fhEE— Fi312A 4, 17, 20004 D2%6.8—7.8en 5 127321, 24H0D %

D36, 6—17. 6en T, FIEOEENRLE XD, Fo 1FARORBAZRILIS. 36~40.41% T, 12A29H 0} D
FBLAx<, 12B2LHD DR LIV, HBIFA—EL, IIRE— FOEBLRRLLLDTH D, %
#5485, IIR2.9—3.9em (X 50) D H DOV THINE KBINE 2R P Licd DT, FORFIFLEL,

w%,é%%i@ﬁ%ﬁ@ﬁ%miotoﬁﬁﬁﬁ%,4ﬁfﬁ®%WRﬂ@&%m(xm)uL@%@f,
FTRUTIRRBIBE 2 B,
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Fig. 8l. Variabilities of the mode of ovarian ovum diameter for specimens cultured

at various water temperatures.

15°C; triangles, 18°C.

Crosses,

room temperature; solid circles,

Table 48. Compositions by maturities of the egg diameter.

Peg dameter] 2.6-3.0(3.0-3.1 [ 3.1-3.2 | 3.23.3[3.33.4 | 3.4-3.5 [ 3.5-3.6 | 3.6-3.7
Mature — — i 5 27 55 5 19
Inmature 55 35 23 14 8 — . —

HBUKA—EWL, ThThE1E L85 BoRRERY R, HOIKA T, FiREEEEKELL 17°C)
TEE LA 7 TINE, JPEES. 4—3.6em (x50) i~ F23d b BINERIL50% 1 38 Li=2Y,
°C, 14.4-19.5°CTER LA » 7 70N, Wi s bIME2 6—2.8em (x50) 1~ FHsH b Bupi 4 <
Bohishrol, BOHBLDOERTE, FRICER LA » F T3BINCHET 2 2 AR U, EREERC
DA 11.6—20.0°C iwEB L EBY, 1 » F FPOMFIEBRIO L0 X HZEL S Wi Lk, BIlED
ZwEE UCERE T, KEOBEIC L B3I DI 570, WThOESWIC L ISR 8 L e+
) —WCHREERALIOBA LRI, IDI 0L 18 OPIIRIC OV TRE LIS, 0%

IR DELFRD b ind - oo

13.6—16.2

BAEDERME, 53 I, AJEIS CIAT CEONT &ET 5 & & ANEITTED bitc, % 71956—1957
FOWBHETS, EIFIARIL12.0-14.5°C 2RL, SEH b2 @E LichRe—%KT 5, foniiE
ZoWT Meex, A. (1916) LHE$ 5 &, A tobianus OUIFRITHRCO. 7—0. 8mn & JR-~<Tyws 30T,
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A. personatus WIRER Udy, EHNIHEBbI B,

$B3E KB LEEREE
AETERERIIBES EOI LSBT 5208, EFEENRFE LV, Fh—BIAEa & LT, £ERER
RIS 2, XEFCIMREKEE DBBCOWTHEL, 157 INiAR 15°C LT cognce
T3 R, BB b &SRR E R OB A ER Ui,
HERER
F40Fy, EMBPEREOLERPE KT AHB YR LILOTH S, PEBEEOLEET X 2 RIXIMEO
B EFERET, KR CLUETRMELR D bhiv, Che XU UBEESIRIS CULETLHEL, 1
ATHSACIBERERISECED T %, tRAERIIMEROLDEBIFIT 50T, AEDO,I DL
DICHERA RS Lic, '
F4H 2 W K
4 HF IO OWTIE, R (1949, 1952) s JUWEE, SMU (1957) oGSy, MRk 1
BE 2FHOBINCERNEDN AN D LT L,
S 319506812 F12, 18 HEhl Lchbhic oW CEHA 5 & & BT, X BI19544E12 §298 o phic >
W, 2T b RGN g T,
R EHOE
1950412 4 0> b DIEDTiE, AMEkS LI EEYBE LoD, To—MEFa, L CRI
BEH LT, T19544E12 5208 OMEHTOWTIE, RS LIS ELAOINE F R AR, BEL, I
B2 oWWCid EEROBETI e L, FMERcIiEsy b lE LI,
Table 49. Coefficients of gonad weight (gonad weight,“body length) for the specimens

kept under starved condition at various water temperatures. Note : Body
length, instead of body weight, is used to obtain the coefficients.

Sex| Date Average \%%xmo 0 ~1.2~[2. 4~ f3. 6~|4.8~[6.0~7.2~(8. 4~[9. 6~[10.8~(12.0~13. 2~
ok |1.2 24 3.6 48 6.0 7.2 84 9.610.8 120 13.2 144
| |
1. 9| Dec. 4 — o0 | 54 26' o ol ol o] S o] =
1| 12.80 8 L2l 2| 4l —| — —| —| = —| —| —| —
171 1162 a2 |19 4] 7 2| —| —1 —| = —| —| —| —
9] 11.48 o | 1] 8| —| —| —| —| —| =] —=| —| —| —
19| 14.87 w0 | —] 3| 6| 1| — —| = =f =] —| —| —
19| 18.13 2 = o | = =] = = = =] =] —
29| 11.17 22 | 3| 2| 3| a| 7| 2| of 1| —| —| —| —
29| 15.16 8 | 1| 7| 7| 3! —| —| —{ —| —| —1 —| -
29| 18.17 6 | 7] af —| — — —{ —| = —=| —| —{ —
5| Dec. 4 — g8 |22| 6] 25| 20| 5| —| —| —| —| —| —| —
i — g |—| 6] 2| —| —| —| —| —| —=| = —1 —
17 — w0 | 2| s 1| 2| = —=| =] =| =| =] —| —
19 — o |2l 4l 4l — =V —| — —| —| —| — —
19 — s || 2y 5] — — — — —| —=| —| —| —
19 — 702l 4l 1) — —| —| =| =] =] —| —| -
29 — g | 1] 3| 3, of 1| —| —| —| —=| —| —| —
29 — 7 el ol 5| — —| —| —=| =| =| —| —{ —
29 — mols 5| 1| —| = = —| —| = —| —| —
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Average\ S g |1 2|2, 43, 64, 86, 0~{7. 2~|8. 4-1[0. 610, 8~{12. 0~|13. 2~

Sex| Date | W.T. sV 1.20 2.4 3.6 4.8 6.0 7.2 8.4 9.6/ 10.8 12.0f 13.2] 14.4

(°C)|No.

2. 9| Dec. 17 — 118 71 33| 50| 26 ol —| —| —| - = = =
191 t0.68 18 1 4 9 2 o] —| —| —| —| -] = =
21| 18.39 49 1 6| 25| 14 2| 0 1| — —| —| —| —
23| 10.81 36 5 8l 11| 10 2| | — —| = -] —| —
24 | 10.60 28 1 5| 15 1 3 3 | = = =] = —

Jan. 4 8. 47 20 | — 1 2 4 6 5 1 1 — — o —_—
29 8.62 26 | — 1 1 61 10 6 1 1] — ] — — —

4| Dec. 17 — 157 3 9| 40! 58| 43 al L] ] | = —
19 — 15 | — 2 8 5| —| —| —| —| —| —| —| —

21 — 48 | —1 10 9| 17| 10 o2l —| —| —] —| —| —

23 — 29 | —1 51 13| 10 1] —| = —| —| —| = —

24 — 8 | —| — 1 728 (S S ) [ (RS PR U

Jan. 4 —_— 16 1 1 9 5 — | —1| — | —| — — —_— —
29 — 5 2| 2 1] | =] =] = = = =] = —

3. 9| Dec. 21 — 29 1] 19 7 1 v — ] —f — ] =] = = —
221 10.76 67 | 15| 39 1 o | = = = = = =
23] 11.64 27 71 15 4 1 = e — = = = — —

Jan. 4| 9.73 23 | —| 3 7 8l 4 1 = —| = — — —
4| 18.43 9 3 4 1 1 — | =] =] =] =] = = =

297 8.80 34 | —| 3 4| 18 7 o —| —| — =] = =

20| 18.07 1 9 0 0 1 0 Tl o = = = =
Feb. 16 — 47 ] 6 ol 19 10 0 2 — ] — =} = —
& | Dec. 21 — 31 2 16 13 —| —1] —| —| —| — — — —
22 — 9 | 121 43| 36 7 1 = = = —| —] —1 —

23 — 33 41 20 8 1| —| —| —| —| —| —| —| —
Jan. 4 — 21 1 9 8 3| —| —| —] —] — — — —
4 — 1 l—1 s 5 Tl | e — ] e — ] — ] — ] —

29 — 23 |18 50 — —~1 — | —] —| —| —] —| =i -

29 — 4 4l — — — = =] —| = —| —] =— —
Feb. 16 — 54 | 48 5 1 — —| = —| —| —| —| —t —

4, 9| Dec. 24 — 26 3 7002 4] — | —| —) —] —] —| =] -

27 | 10.30 84 || 10! 29| 27 9 6 3 — | —| - -] —

Jan. 4| 9.16 30 | —] — 2 9 1 7 0 1] — = = —
29 8.52 30 | — 1 4 6 7 6 4 | 0 1 S

Feb. 28 — 64 1 1| 18] 15| 17 9 6 1 1 — =] -
Apr. 11 —_ 4 2 2| —| —| —f -] — | —| — — — —

8| Dec. 24 — 82 2| 5] 40| 21 4l ] = -] =
27 — 82 2 71 40| 25 8l — 1] — | —| —] —1 - —

Jan. 4 —_— 20 1 8 4 5 1 0 1 — | — — — —
29 — 19 |11 6 1 e = ] = = =] = —

Feh. 28 — 43 |43 — | — | —| —| —| —| — | — — — —
Apr. 11 — o (10 —| —| —| —1 —| —| —{| — _ . .
5. 9| Dec. 29 — 122 | —| 81 25| 38| 29| 13 6 1 ol | =] —
Jan. 4| 9.08 16 | —| — 1 3 5 5 1 0 0 1 S
4| 14.82 19 | —| —| 3 3 4 3 3 2 1 D I

41 17.30 18 | — 1 2 3 4 41 4 24— 1 =1

29 8.65 35 | — | — 1 8 6 8 6 4 1 1 — —

20 | 15.40 35 | — 1 3 3 7 8 6 4 1 1 0 1

291 18.06 3 | =] — 5 3 5 7 6 4 0 | —

5| Dec. 29 — 146 2| 22| 43| 51| 22 6] —| —| —| —1 —| —
Jan. 4 — 13 | — 4 1 4 4] — | — ] — | -— — — -
4 — 13 1 4 3 4 Vo ] e — L]

4 — 12 | — 3 5 3 P e | — | — —| —] = —=

29 — 36 | 151 11 9 1 - = =] = =] = = =

29 — 32 logl 4 — | | —| —| —| —| —] —| —

29 — 35 |34 = = = = = = =] =] = =
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1. ZIBOMEFELREEL

ZIOPIEERE, 1950, 1964EDIEIZEE84, 8O, #4582, 831y, 1948, 1949 b0k 5[H
Uico BE82—85RIZA B L 51, WThOEH VI BIEOERDELIZHDTRENZEERT, Thb
4 HEOERD 5 b, FREFICOVTELUERDOS 7T— 8 end kDRI R BT 5 &, &
S50%DBYTH B,

Table 50. Numbers of the ovarian ova of the specimens, 7-—8cm in body length.

Year | O of Lol A.V. S.D. C.V.
1948 141 1966.3433.7 593.4423.8 30.18+1.32
49 128 1980,5+36.9 618.44+26.1 31.2341.44
50 | 108 1588.0+27.9 429, 44+19.7 27.0441.33
54 59 2402,5457.3 ~ 652.6440.5 27.1641.81
I ©® December 10
- X " 12 x
Pay ” 28 |
«x |
70000 . x
» x
- x
6000 «x
B »*
‘ » x x
& x
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£ S000) : e &;.; x x
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| x
Sa000} % kx X
32 x X
‘ “ X x .x""‘?(én.
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i 3000 % -8 A" XAKX % x
! : x = . %&k x x
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| e R
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g e X o X x
x X x  x ®
XX . XX
b w* R
x Xig. X x§ x
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X
0 "y f ) 3 " J
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Body length in em

Fig. 82. Relation between the number of ovarian ova and the body length, obtained in 1948,
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Table 51. Gonad weight by sexes and by sides.

Left gonad Right gonad -
N_o.q_f . b o e .
specimens| 5y, S.D. C.V. AV S.D. C.V.

Male 122| 141.6443.36| 55.07+2.38 38.88+1.92] 161.804+3.83] 62.684+2.71 38: 744191

Female 104|. 171.92+4.67| 70.63+3.30|, 41.08+2.22] 192.40+£5.25] 79.3943.71{ 41,2642.23

b ol b [°d
9 6 12 18 2|.4 3931.3

3 9 15 21 27 3336

Spermary weight in mg

xi00

Fig. 86. Spermary weight compesition.
Solid circles, left testis; soft
circles, right testis.

2 MR E B
PPEEE L HOIE, BT L5, HI0E 0 5 bEMORE L DI8RE, HIORE S DE6E
T, AMBRERIIANUO L DOEREVEVZ S,
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Ovary weight in mg

X100

Fig. 87. Ovary weight composition. Solid circles;-
left ovary; soft circles, right ovary. -

3. mMELME
$52RIL, PIBHC O\ TEA OIS X OIMEDFIRER T,

Table 52, Numbers and diameter of the ovarian ova.

Left ovary ' ‘ Right dvary' :
Female 104 -
A V. S.D. C.V. A V. S.D. C.V.
No. of egg] 1306.7435.2 532.3+24.9 40.74£2.2] 1416.3439.1 590.74+27.6 41.7+2.3
Egg dia- i
meter 3.498+0.014 0.207 4+0.01 5.940.3] 3.53540.014 '0.208+0.01 5.940.3
(x.50cm) : :

IR, EUIESRRS <, EHOS N L0AR, HHOS L OIR TS o1, ¥ IBEL G
PREL, EAOREVEDBR, HUOKENLDOOGRT, ELHFLWEDV 4R TH 1, 588, 89
Bz, I, BOBRRSCHTEESRERT,

%
25

| és'n:o'u;@ ag 22 26 3032
4 8 I2 16 20 24 28 3234

Number of eggs

Xi00

Fig. 88. Frequency distribution of the number
of ovarian ova. Solid circles, .left
side of body cavity: soft circles, right
side of body cavity.
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Egg diameter

Fig. 89. Composition of the egg diameter of
ovarian ova. Solid circles, left ovary:
soft circles, right ovary.

P EofEEVERATIE IBEL L REHEANREVEVZ D,
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WIMEEIRIC B 150, REFORERE LFEOKREHERIL, AOHKENEEAZED » 72 & &
»%, 1948, 1961, 1965GEcm b5, 12T L EEQENGK 2 BAN, 2B OB S HhEH
ST BT, FEIINTOZINER & BN © RIS X O BRI o\ CIRE L.

B EE R

1. & |

HIORNL, BAaoRIiRELRT,

ZHBOERTE, BHOEINORIERL, 4, HESH, FEHRNIC L 2 T 528, AT
Ktk 65—100 %, #H1EBOEMY KL BEAORNKTL, 200/ %K L, 0BUTETT S,
Lo L 1 BB cailmil, BET5 4 0Thioo SIRHELAT, XE0fE (1952) oRErs
MMEIEST 5 BERH A 5, FeHSE, L96HEORERIMILRE /& O AARER,» & bHEEZI D,
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Fig. 90. Change of the number of oviferous
fish maturing or left after spawning.
Solid circles, percentage of fish with
eggs maturing ; crosses and double
circles, percentage of fish with eggs
left after spawning.

AT 5HEEE, EIOKRIC X 2 HADERN S DL, EISMOKIEOMHRICIES  EIfioThe
KEIBLDD200FERC LB L0 EEhhsd,

2 B W 0%

HO3FL, 1 EHOENA KL RBRROBRIE AR,

Table 53. Change of the ovarian ova existing after .the Ist spawning.

Landing No.ofl 5[50 [100~1200~[300~l400~ [500~ |1,000~|1, 500~J2, 000~[2, 500~ Total
place |p .o \§§§f 50 100| 200 300 400/ 500| 1,000 1,500 2,000 2,500 3,000 +°t&
Yoshiwal| 1948 Dec. 30 2| — | — | — | — — — — — T 1 4
Saizaki ’50 Dec. 25| 14 3 1 — | = — —_ 1 — — 1 20

Vg /51 Jan. 10 37 — | — 1 — 2 — 4 7 2 21
Yoshiwa| ‘51 Dec. 28] — | — | — | — | — — 1 1 — — _—
Saizaki ’52 Jan, 2 1 1 _ — 1 — 1 — — 1 1

” /57 Jan. 7| 59| 20| 5| 5 6 1 2 — 1 — — 99
Nakaze ’57 Feh. 21| — | — 1 — — — — —_— —_ — — {
Saizaki | /58 Jan. 7| 9 2 1 2 1 — —_ —_ — — — 15

51 DIZINRORINENL, AE W00RLITERR S5, 195141 AI0R O & 5 4R B & ER &
%, BHRFOICAE o2, Sz Xy —MoFerss | HAoERcsined, 5§ 2EEoEImcsmn
THLZLHPHBETELD,
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Fig. 91. Structure of the incubator employed.
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Table 54. Relation between the water temperature and the hatching conditions of eggs fertilized artificially.

(Numerals within parentheses represent percentage.)
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Fig. 92. Experimental results on -the effects
of water temperature on the artificial
incubation,

(®, & --Normal hatch ;

@®. (O---Abnormal hatch ;

A, X---Eye developing.
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REMUTERSL, KR0S 1AET33A, 28 T258, 3K KETI9R, FiklcliE, &R
DE S A TBARR LI, FBboR T, SEAETE ERKECENS, B 1KEI4O8 7
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F2T, BAMEORREK, LR, EREEREREEFEKEE OBERENRLCLDOTH S,

ShIC X B LR, 2, 3, 4KEOIRCREFT, % 5KEOBILEIMRLE., HHRETE, %
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Table 55. Experimental results on the effects of water temperature to the

development of eggs.
+ Number of developed eggs in various stages.

. Tank
Date Items Note
: No. 1 No.2 No.3 No. 4 No.5
' w..T. : Specific
1954 Dec. 29| (°C)H(1) 8.4~9.2 9.4~9.8 | 11.0~11.2 [ 12.3~12.8 | 14.2~15.4 . 23,29
gravity
X Develop-
ment (2) . . . )
30| . [€D)] 5.6~8.0 8.0~8.8| 9.8~11.1]11.8~13.2 14.0~15.6: 7 23.32
@
30 (1) 6.0~6.5 7.9~8.6 | 9.8~11.2]11.8~13.8 14.2~16.8 Vs 23.25
(2)] Blustula 7 Embryo 7 ”
55 Jan. 1 (@D 5.5~6.2 7.4~8.0 | 10.0~10.8 | 12.6~13.4 [ 15.0~16.6 { » 23.17
@\ - 9 12 13 15 15
2 (@D '5.4~5.9 7.4~7.9 1 10.0~10.4 | 12.1~13.0 | 14.6~16.3 7 23.35
) 10 13 16 16 17
3 (@D 4.6~5.9 6.6~7.7 | . 9.3~10.2 1 11.8~12.4 | 14.2~15.2 V4 24.12
@ 12 16 17 18 . 18
4 m 6.0~7.5 8.2~8.9 | 10.2~11.2 {1 12,2~13.3 14.0~.15.8 7 23.75
(2 14 | 16] . 17 20 19 '
5 QD) 5.8~7.1 8.2~8.9 | 10.8~11.7 | 13.1~13.8 | 16.0~16.8 ” 23. 95
@ 14 17 19 20 19
6 (M| 5.0~7.4 7.0~~9.4 1 9.5~11.2 | 11.7~13.2 | 14.6~15.7 | » 24.05
@ 15 17 19 20 20
7 QD] 5.6~7.1 7.7~9.6 | 9.8~11.2|12.2~13.6 | 14.8~16.3 ” 23.95
@ 15 19 21 22 22
8 [@D)] 5.9~7.4 8.1~9.4 | 10.2~11.2 | 12.8~13.8 | 15.9~16.6 ” 23.73
(2) 16 19 22 22 22
9 (€D 5.0~5.8 7.4~7.9 9.6~10.2 | 12.6~12.9 | 16.0~16.1 V4 24.27
) 16 19 22 22 22
10 (1) 4,9~6.0 7.2~7.8 9.6~10.4 | 12.1~13.4 | 15.4~17.2 ” 24.10
@) ” ” Vi ”
[n QD] 5.3~5.8 7.0~7.7 9,5~10.2 | 12.6~13.3 | 14.9~17.1 ” 23.67
No. of : A B
hatch (2) i 0
12 [€D) 4.9~6.0 6.8~8.0 9.3~10.6 | 12,4~13.5 | 15.2~16.8 ” 23.35
. A B A B
2 : - : i 0 3 1
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Table 55. Continued.

Tank
Date Items Note
No. 1 No. 2 No. 3 No. 4 No. 5
/55 Jan. 13 (D] 5.7~6.2| 7.6~8.4 | 10.0~11.2 | 12.6~13.6 | 16.0~16.4 SIr’zgiéicm.oz
A B | A B [BRVW
X
) o 3 2
14 ()| 6.0~6.6| 7.6~8.8|10.0~11.8| 12.0~14.0 | 15.2~17.6 | » 24.00
A B | A B
X
(2) 3 2 2 4
15 ()] 6.2~6.4| 8.4~8.6| 10.9~11.4 | 12.8~13.6 | 15.4~16.2 | » 24.09
A B | A B
X
2) 1 6 3
16 () 5.26.2| 6.8~82| 9.0~10.9| 11.4~13.1 | 14.5~16.0 | » 23.83
A B | A B
2 2 2 5 0
17 (| 4.6~5.9] 6.4~8.0] 8.8~10.8|11.6~13.4 | 15.0~18.0 | » 23.66
| A B| A B | A B
X
(27‘ 0 3 2 0 2
18 ()] 5.0~5.4] 7.0~7.9| 9.6~10.6| 11.9~13.4 | 14.7~16.4 | » 23.73
A B| A B | A B
X X X
@) 77 4 4 i 1
19 ()| 4.6~6.2| 6.8~8.8] 9.1~11.1 | 11.5~13.6 | 14.4~16.4| » 23.96
A B | A B|A B
X
@ 3 12 8 3 o 1
20 ()| 5.8~6.7| 8.0~8.8|10.8~11.2|13.0~13.6 | 15.9~16.6 | » 23.93
A B | A B
@) 4 3 ] 2
21 (| 5.1~5.8| 7.4~8.1] 9.8~10.6 | 11.9~12.9 | 14.8~15.6 | » 23.87
A B | A B
X
@ 6 10 3 6
22 (Y| 5.2~5.4| 7.3~8.0|09.8~10.8 | 12.2~13.2 | 15.2~16.4 | » 23.99
A B | A B
2 ] 3 i 2
23 (| 5.7~7.4| 8.1~9.4|10.9~11.8 | 13.0~14.0 | 16.0~16.8 | » 24.00
A B| A B | A B
X X
@) 6 3] 4 14 0 2
24 ()] 6.2~6.4| 8.6~9.4| 11.2~12.4 | 13.6~14.5 | 16.0~17.0 | » 23.99
A B| A B| A B
X
) 1 51 2 5 1 1
25 (O] 5.6~6.4| 8.0~9.0]10:8~11.7 | 13.2~14.0 | 15.4~16.4 | » 23.92
A B| A B
X X X
@ 3 16| 3 4
26 M) 6.4~7.4| 8.6~9.4 | 11.2~12.4 | 13.6~14.4 | 16.0~16.9| » 24.13
A B| A BI|lA B | A B
x| A x| a alna
(2) 5 81 1(1) 5 3 M 0
o7 ()] 5.6~6.4| 8.0~8.8|10.5~11.4|13.0~13.8 | 15.3~16.4 | » 23.63
A B|A B| A B
A A
@ 5 10| @ 1|y o

l
-
=
=)



Table 55. Continued.

Tank
Date Items Note
No. 1 No. 2 No. 3 No. 4 No. 5
’55 Jan. 28 [@D)] 5. 1~7.7 7.1~9.1 9.2~11.4 11.6~14.0 14,1~17.OSpeciﬁ023 69
A B A B gravity =
X X A A
(@) 2 10 HORIO)
29 ) 6.5~.7.8 8.4~.9.2 10.6~11.4] 13.0~14.0 15.8~16.6| » 23. 20
A B A B
X
(2 2 4 o 5
30 (0 6.2~7.5 8.8~9.4 To1~11.7] 13.4~14.0] 16.2~17.21 » 23.24-
A B A B A B
X A
2 3 10 2 0 0o )
31 ) 6.4~.8.2 8.2~9.4 10.4~11.1] 12.8~13. 4 15.90~16.4 » 23. 31
A B A B A B
A
) ! 0 4 o M
Feb. 1 (] 5.7~6.9 7.9~8.2 8.9~10.2 11.6~13.3] 14.3~16.2] » 23.26
A B A B A B A B
(2) 3 1 0 (60) (68) (19 (18)
2 QD] 4,.8~7.3 6.8~9.2 8.8~11.0 11.9~13.2] 15.0~16.0{ » 23.90
A B A B A B
X X
@ o ! 0 6 7 4
3 4D 6.2~7.0 8.2~9.6 10.t~11.6] 12.2~13.9] 15.6~16.6{ #» 24.29
A B A B
A XA
) 6 61 2(D14(3)
4 (€D 6.4~-8.2 9.1~10.6 11.0~12.2] 13.0~14.2) 15.6~16.4 #» 23. 94
A B A B
X X A X A
(@ 7 2 12(26)20(12)
5 QD) 6.1~7.1 8.4~9.8 9.9~11.5 11.6~13.2 13.8~15.5 »# 24.30
A B A B
XA XA XA XA
(2)] 1201)14(D) S5(1)14(1H)
6 ) 4,2~.6.8 6.0~8.0 8.4~ 9. 4 9.8~12.0/ 11.2~16.1 ” 24.30
A B A
XA X X A
@) 2 1 (1
7 (D] 6.2~7.0 8.4~8.9 10.0~10.6] 12.6~13.4| 16.4~17.2| » 24.23
A B
A A
@ 4@ M
8 ) 6.4~7.8 8.6~10.4] 10.6~12.2] 13.2~15.0 16.8~18.1 ” 23. 89
A B A B
AN A
@ % 0 m
9 €D 6.1~7.9 8.6~9.8 10.2~11.5] 12.4~14.0] 15.5~17.6| » 24.23
A B A B
XA
(2 0 3(1) 1 i
10 (D] 7.5~8.2 9.2~10.6/ 10.8~12.2| 13.0~14.4] 16.2~17.4] » 24,09
@
IR ) 6.1~7.1 8.4~9.7 8.4~ 9.7 — — —
A B A B A B
XA X X X X
@)l 106) 3 10 1i 6 0




Table 55, Continued.

Tank
Date Items Note
No. 1 No.2 No.3 No. 4 - No5
/55 Feb. 12 (1)) 5.4~6.8] 7.3~8.5| 9.0~10.2 —] _25’:5;?;23.33
‘ (&)
13 (| 6.6~8.0 8.1~9.6 9.6~11.0 — — » 23.39
@ v
14 M|  6.8~7.7 8.2~.9.3 9.8~11.6 — — » 23.87
(@ ’ '
15 (Ol 5.0~6.8 7.3~9.1 9.2~.11.2 — — » 2422
A B
A XA
) @ MM
16 (1)| 6.4~6.8 8.2—9.1 | 10.2~11.0 ] — » 23.32
A B
' X
@] 1

Eirensaum (1904) ¥, ‘Ammodytes lanceolatus (L) ¢ Heligoland iz st} % SfLiiRs T 2—3 8
THHEVIDD, A personatus %, HFNERAL L5 THD, LorLEBLETSHI &L HEHm
¥ AT EOWE, SLLHBEMBALD LEORKTHID, KEDEATH 5.

HISNL, MMEEBO 1 » - THEF R TR CO0BITIEA L b 0T, EREFEEIXS. 8lmTHh - 72,
Zh#& A tobianus O 4—5mm BB L, R THB, ‘

1 mm . :
Fig. 93. Pre-larval stage immediately after hatch.

B0 HE & W E

BIEIC B\ COKIR & BRI DL CRE L ey, KR EOILC X 5 EROBELHE L X 5 &
foo LWV LHERC, £HOEFRBIE SECHR<DEY 11—2 ik LAY b, 1959—19644Cixffits
WD EA(ET 17, 12—18. 58% DRIFE & 7.

R EFH E

BT, 19584E1 A7 A EES CHB LA L O THREIE I BB OEME K L Thlc, Lichlis TR
FRL, BENEEDL TR bDTH D, THILFEFHE 38— 3300 oic =ML, RIS
ARCALE BT, ThE KBRS LALKE 2 Mg« HBEXYRELA1 18- » -5 @XAEL, 2k
OB LI 7 AR 2T o2 NELTHE L, € —» —0KitEe 1EfRAL, =v— Hv 7T
Mz TR E BT

= B i R

FREF O A, BREAKEOKEZFCDED ©, @H L LARRBOE(IT A, B AKET1 A17
FKIR MR oM, KiRA82° CleiE Lico TEh L7,

'f‘.118—;



Table 56. Daily fluctuations of the maximum and
minimum water temperatures in the
water tanks.

W.T. (°C)
Date
A B
1958 January 7(16 hr) 12.8 11.8
8( 9 ») 7.0~11.8 7.3~11.9
9( 9 #) 7.5~15.5 7.6~10.8
10( 9 #) 9.8~12.5 9. 1~12.5
1MC9 #) 7.0~13.5 7.5~12.5
129 #) 7.0~12.0 7.0~ 9.4
139 #) 9.0~11.0 8.0~ 9.5
1409 #») 10.0~12.2 9.0~10.5
15C 9 #) 10.0~12.8 10.0~12.8
16( 9 #) 6.0~12.7 6.2~11.8
17¢ 9 #) 7.0~32.0 4.0~ 8.5
18( 9 #) _— 4.0~ 8.0
19( 9 #) 3.9~ 6.8
2009 #) — 3.7~ 9.0

EEAEEELY SBTRICRT L 5 CEBEIINE D T2 LB, Wl & b IREEK & ER Lok
Wi (Sp 23.78—24.79) IFREENB LI, BRIV VCOTR > &) LIHERIZB O oot

Table 57. Relation between the specific gravity and the egg development.
Remark: No, total numberof eggs; D, number of developed eggs.

No. 1 2 3 4 5

Sp. 23, 78~24.79 23.00 23.50 24.00 24.50

M (@) m (&) M 2 m €3 m 2
Egg [No.| D.|No.{ D.{No. | D.{ Ne. | D.| No. | D.| No. | D. No.\D. No. | D.{ No. | D.{ No. | D.

30 f| 38 i1t 127 11 78 2/ 146 0} 123 0 92 0 1177 2/ 108 Of 91 0

B Bgg | 70, 2 53 3| 64 0O 65 0 41 0 44’ Of 68 O 60, 0 52 0 60 O

21 KB HREBEOZEMREME

4 5> TOROMMEICEI LT, BlBRE &R S HIYTKIRR L CHE L WROZL & DBREYHE LI,

W3 s E

4 > TOEI, 12AFA—1 | ERCAT, AT VEERABND, Lichi->T, EIN,
KIEDIE BRI b, BIEICIMMLE & AR & DBIRIC OV THRE Lic, #AMENY, 1 EHHOEIIE#
IR O EREIRD HERIIR AT Lz b 0T, BEX3 A3 ArLAA20H I TENCEEL, LECE
UTEIFL T,

1 E BRI LIk, BRoBEa, SIS ORI TRA L, B X IR0 MEkE
BT B ERL, ¥ T APRTATE X TRAK SN ANl LB ~h —RIVE LIz, IEOHE
VL, ¥ T AREO E 50O TR SRR WKE LT, :

Wz o R

FRTE T b O AR L7 SRR DR EIRIA L, S58RICRTIED TH 5.

— 119 —



‘parednseaur s830 Jo rsqunu Iyl Jussardal sosoylusied UM S[BIQWINN *

_Avmvwm_.vf

(evdevz v

(89)esl v

@212 (8e)ese ¥ v (ov)202 % | (ipdese 'y A Go—egl—| |
1628 m_.mwy v¥ 22 _ 19771 7 8z°11 _ ¥G v oo.wﬁmm_.vxxmmm‘m (y€)2L0°+ Gi TBN
(85)g66 € [(£e)ob1 v | (6e)es0% | (BV)120% | (S2)610°v | (bp)i€l v | (88)8G9 ¥ 01z ce
(66)0e0 v |(1r)321 % | (680020 | (e9)¥00°% | (62)286°¢ | (op)8il v | (1€)29€ ¥ 002 <4
(09)2¢8°¢ |(evdzo6°c | (cedove'e | (ev)elg'e | (S2)9zs e | (16)000°+ | (GE)E0S 't 0712 o]l
(19)218°¢ ((88)806°¢ | (8£)098°c | (35)806°¢ | (62)1z6°c | (ov)S00'y | (2€)109°+ 0°12 9
(0g)ezg e [(be)8s8 e | (oedveg e | (6h)eog e | (sal)vle e | (ev)sre'e | (W) iae v 0°22 €
(s)iese [(8e)z16°c | (oedviva e | (brdoss'c | (92)6v6 e | (cvdees ¢ 012 |
68z 9/'83 4o Gl /1 0g "1l [0°9 “ 001 |Gk p—G10%| (647690 + c| Te]N
(8e)v0l ¥ | (2r)olo'y | (98)880°t | (8¥2960°% | (£¥)9S6°¢ | (G2)/1L b 012 0€
(g2)oe0'ty | (1e)1i6°e | (g)z66°€ | (82)ic0+ | (1e)og6'e | (12)01l '+ z°02 va
(02)osg e | (€2)e88c | (22)ez6°¢c | (g2)ee6 € | (£3)eg6 e | (88)eCO v Z 0% ol
() ivge | (L2)ess e | (13)i86°¢ | (62)8e6°¢ | (8E)686 '€ | (92)C66°C | v 02 9
(gadveg e | (9g)ess € | (#3)968°¢ | (0€)L06°€ | (82)068°c | (3E)es6 € T 602 €
(82)z0g'c | (62)%98 ¢ | (0g)698 ¢ | (62)2av6 ¢ | (0e)z16 ¢ | (62)986 ¢ 01— 6l !
1808 9/°63 3602 £9°G1 4501 99°G 1690 +—096 ‘€| (GE)0I0t 01 Te
(vzdeoz v |(e2)eve e [(e2)zb0v | (b2dezs e | (0e)ses e | (G2)ees e | (82)166°¢ | (6u)vee 't 7 [ oe
(e2)g82e v ((12)e66 ¢ |[(€2)0b0'v | (b2)li6'e | (63)p8°c | (92)628°€ | (£2)000°'% | (€2)6/¥ 't 4 v3
(b2)vo1 v |(e2)296 ¢ |(b2)ve0 v | (c2)288°€ | (82)ocg e | (9e)6s8°c | (43)186°¢ | (22)82E '+ * 01
U262y (02)2L0% |(P2)8r 1+ | (120906 ¢ | (be)ess e | (z2)8e8 € | (22)286 ¢ | (e2)eee v | P9
(¥2)00z v 1(23)eL0 % ((W2)661 v | (23)856°¢ | (€2)v/87¢ | (22)698°E | (z2)eve e | (Z2)vs! v F ’ €
(@glzee v 1(12)466°¢ 1(02)os1 v | (ez)oe8c | (e6)1/8°¢ | (G2lzes e | (ga)eoe e | (2318l v 0°01—0'6 |
] i
80 '63 GE b3 €€ %2 68°81 €641 £9°01 vm.¢_ oo._mmom.m‘xmow.m (+2)ss8 ‘¢ ‘ g 1B
(gz)io8 e | (0zdeos e | (0z)oss e | (cdwis e | (ogieec e | (Cayosre | L6 —0°2 0L
(zz)ees ¢ | (g2)629 ¢ | (£3)z88 "¢ | (£2)08S "€ | (bz)ove e | (62)19¢ € 9'6 —/L'8 0g
(z2)i6L e | (62)269 € | (22)+99°¢ | (02)119°€ | (bz)esk ¢ | (#3)038v € 96 —€°9 ¥z
(52)p/8°c | (22)ogo e | (€2)v8G € | (62)906 '€ | (¥2)vbe e | (€2)8vk '€ , vyl 0z
(sz)65. € | (G2)619°¢ | (v2)ess € | (#2)cos € | (gz)ose e | (6l)elv e Y yi—L'6 o]
(92)2s2 € | (+8)929°¢ | (92)205 € | (€2)8/6 € | (12)282 "¢ | (92)EOV '€ Ppl—0pl 9
(13)869 ¢ | (12)629 "¢ | (12)63s e | (02)eocs € | (za)iie ¢ | (g2lese ¢ L 'p1—9 ¢l €
(1z)osg e | evse e i (edssee | (1odoee e ) (gpee e | (91)ose 't | 9'g1—2zl |
$9°8% 61°62 82 ‘61 8% ve'6 _ mw.vAmm@.m|rmmm‘m (02)209 € v IR
Jwelp 3389 1joueip
: (Iy)ouin
(0,51 8) Anawis oymadg Jo 28uBy 350 FBLIAY (4 .1y sreq
s885 TeurduQ pasderg

danjerodwal I9jem pue

Aypae1d oypads jo uonerieA dyl 03 Julprodoe ((gx wo) s83d Jo Iejpurelp o9yl jo aFuey) 'gg dqe],

—120—



TREL bk,

1) 1, 2EOEHRTIE, AR6 314 4°C THARLELZZTIL I EED L, EHAETILIE R
35, ‘

(2) 83, 4EOEHRTIE, KR 19.4—22. 0° C THARELZE I EEH -, SRCIPER - HET
B,

(8) 5, 6HOFEMTIE, KiF— 2.5—0.0°C THEAKLEXZLEIEEdy, TR RciERE-T
%,
@) 87, 8, 9EIDEMTIE, WHAKEEL23. 00—24. 23 TAITEIE EIFN D KIRORKCINE U,
OB, K10, 1—12.5° C D2 4 MR LIc SR BRI basiR b 7e £, YKl 5—13.6°C o
23 MR LU 1= IR Z bnsd Tous,

CINBDFERIZOWT, DR E W& OBESENBKRADOCLE L DBEFY A5 &, BHKR T
KL, ERRCIINIERET A 2 kR L, 147 TIIKEOBEC Lo TIN5 2 L XL D
ot B L EBRE, ERHEICOVWTRBE, ARBETE, 13F 24 006 TH B0, W0FRYLINE
AR BIT & o KIBREES &, 10.1—12.5°C &/ 208, HidioERc#t 5 L EHTH 5,

B & g3

H11E 88 © & #|

A 3 T ORMEIT BT C RER K RS (1929, 1932), e 1ER K BB SR S (1948),
JTH (1950), kB (1950), Ryvano (1964) Ho#igrib s, Fle—Mifao AR OWT, &0
BT AN 1 OB THE B EVvbh T3, 127 TRAOHIIIEURO X 5 Thsh, HaoF
BLUBORERELBETD L

@) Bix, Bl ToRGTLEBNYTIEDINABRTALRS,

(2) JgiY, BOIFTTRT L 5 I kRS OenTHll] 0 4%, R4 Senl) ECIBISHRAAITII 7 5,

Stomach Genital Int stine Kidney Anus

Heart Qesophagus
|

Liver —_—

Fig. 94. Diagramatic representation of the visceral organs.

Table 59. Body length distribution at the stage of intestine bending.
Remark: A, slightly; B, clearly; C, bended as same as adult.

S .

Landing placelDegree” ﬁ‘r’]d%h 2.4|2.6(2.8/3.0/3.2|3.413.6|3.8/4.0]4.214.4| 4.6 4.8|

and da%ep ff (%‘“) - 226 (8 320 322 324 386 328 420 422 424 426 428 520}5'O<
bending S 612 ) 1 ) ) T T ) ) T
Manabe- Much 51 14 17 22| 9 7] 8§ 5 2 4 3 — — — —
shima More — = = = — 1 3 1 4 2/ — .
1961 Mar. 15|  Most NS S T U N D [ o e e
L Much o8 16 13 13 12 8 7 2 11 — — — — H —
Uji-shima More B T B 1 Tl A R R I S S
63 Mar. 28 — T

Most —_— — ] = = = = = = = = ]~ = —
Tachib Much T 1 3 i1 6| 14 20[ 19 16| 5 2 1 2
?6C3 1}3)1;21 5 More —_ —] - 1 — 4 1 7 71 11 10 2! 1 — —_
: Most NN I U S O O S e = 2
. Much 3 14 31 17] 13 6 7 3 3 1 1 — — i
U/Jl‘ShlmEl More A I S S 2 3 2 20— | —
63 Mar. 48 Nt e O A Nt A N N
M- shi Much 3 12 15| 19 1i[ 8 8 6 4 3 3 — 3 i
/%ésl\/llma 0 More o2l v g 2 4 5 3 — 1 o — e~ —
ar. Most N ) S 1 T O = s -

|
T




(3) B#EL, A tobianusTi, #FEL2mTUTHE ETHEGHM, A personatus ThikE L Lom I
LCIFEEf#E D, R RGNS LR E & BB L BT 5 (8608),

Table 60. Body length distribution at the time of appearance of epicercal
or isocercal caudal fin.

Body
length0. 3~ | 0. 4~10. 5~10. 6~(0. 7~10. 8~|0. 9~[1. O~|i. T~I1. 2~j1. 3~{1. 4~|1. S~1. 6~|1. 7~
Caudal (cm) 0.4 0.5/ 0.6f 0.7 0.8 0.9 1.0/ 1.1 1.2 1.3 1.4 1.5 1.6/ 1.7] 1.8
fin

Epicercal 14 31 13 12 16 14 1 81 11 13 3 20— ] =]
|

Isocercal — B e e [ L Y 2 8 2 12 6 1 2

@) INERHOIFRRTED, 2R 04 5mTYIR S, RE (1966) L—FT 5, ok, &R, &
N V) VRT3 NEE LTz,

Table 61. Body length distributions by yolk conditions. Unit of

length, mm.
B.L. 2.012.5|3.0/3.5|4.0/4.5{5.0|5.5|6.0]16.5]|7.0|7.5|8085
Date N qed ERARERERRER { { { { { ! { {9 0L
Condition \ '|o'53'0(3.5]4.0]4.5|5.0|5.5|6.0|6.5|7.0|7.5|8.0]85]09.0
of yolk \
Existing — 7 napesl 4| — o ] =~ = —
1961 Jan.
Absorbed —| —] —{ 8 55 16 6] — @ — @ — N~ - —
Existing SN [ | /OO O [t R S [ (O (O
Feb.
Absorbed — = - 3 4 7 2 4 5 5 8 3 4 2l 21
Existing — 3 14 18 4 — — - — @ — = = -] —
62 Jan. :
Absorbed — — —| 9 22/ 10 7 3 2l -~ = = 1 —
Existing 2 — 71 8 3 — — — - o~ o = - - —
Feb.
Absorbed | — —| —| 1t 31| 19 14 5 9 3 6 1 — 2 5

Eh OB REREN SEHRET B L, 4 57 T OHRFRIITLEEL 0—4. bt S5 7cdboh, BB
HEEBHIGE L Ol EXSITES L0 BN 3,

BERATHE S LURESE

BEEAPENT, LT SR AGE OSER, il L OO 3B TRERC L > THREI R L 0T
H5b. P X ONIEORENL, BETHEMEEDBRBEACAR Licd 00dun bR A A, 1049405,
19534E F TD 4 DICDWTiE, HH & TE L DIESBHIIR SN TEARD o7 DT, T HEME L (5562
) HEMENL, AFHBEBI0% 7+ 1<) VETEEL, BONEWYTE L, BRORMLEEE
21 RT,
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Table 62, Results of the

Fishing No. of — %O_f fish Average number
Date fish W1tht » ) Ig:capoa- Decapoda
ground obseryedStomach Setrélé)]a}éh Caianus MKZZSM Sagitta ¢ M;(?:u- (ZBC;’e:Clly- Bivalvia
ra) ura)

Yoshiwa 1949 Mar. 8 19 14 73.68 3.00 46.00 | 70.60 — —_— —
29 10 0 0 — | 244.60 0.10 —_— — =

Apr. 14 10 0 0 0.20 | 241.70 — — e —

21 9 0 0 — | 120.67 0. 11 — —_ 3.11

’50 Apr. 5 5 0 0 2.40 | 53.60 — 1.20 — 0.60
13 5 0 0 8.60 | 184.20 | 62.00 1.80 — 5.60

20 5 0 0 4.40 77.20 | 10.40 — 0.20 0.40

27| 5 0 0 — | 234.60 0.60 — —_— 0.80

May 4 5 0 0 7.40 | 160.80 | 85.40 0.80 0.20 —

13 5 0 0 16.20 51.60 {129, 80 4.40 .00 1.80

’51 Feb. 27 10 0 0 — 4.50 —_— — —_— —
Mar. 9 10 0 0 0.50 | 32.60 0.10 0.10 — 0.10
Apr. ¢ 21 0 0 1.57 | 325.47 0.05 0.19 0.19 7.24

3 i 0 0 1.18 | 111.27 —_— 0.09 — —

1 10 0 0 0.20 59. 80 —_ 0.20 — 1.50

24 10 0 0 0.10 22.30 — — — -

May 8 10 0 0 1.20 14.90 2.90 — — 0.40

25] 10 0 0 4.40 95.60 | 18.20 1.80 5.60 ——

June 14 10 0 0 5.90 13.50 | 27.20 28.00 5.30 0.10

/52 Mar. 30 10 0 0 2.90 | 311.40 — 0.10 —_ 0.20
Apr. 17 10 0 0 — | 112.70 | 0.10 0.10 — —

17 Bl 0 0 0.27 | 30.55 — 0.36 0.09 0.45

28| 10 0 o] 0.10 | 203.10 0.30 0.60 0.10 —

28 1 0 0 — 20.00 — — — -

’53 Mar. 12 52 4 7.69 | 0.17| 55.75 — — — | o0z
Apr. 2 62 2 3.23 0.02 68.97 — 0.02 —_ 0.02

13 40 0 0 0.13 ] 209.05 — 0.03 0.03 —

May 8 60 0 0 1.15 | 128,92 | 15,13 1.87 0.30 0.03
Saizaki | 50 Dec. 12 10 0 o| o6 78| 050 — —| 0.2
18 10 0 0 0.62 | 100.20 0.90 0.20 — —

25| 10 0 0 0.30 | 145.00 1.30 — — —

/51 Jan. 10 10 1 10.00 1.56 | 61.78 .44 J— — —
Nov. 19 10 0 0 1.90 | 56.40 0.30 0.50 — —
Dec. 2 1 0 0 1.09 20.18 0.27 _— — —_

10 10 0 0 2.40 | 106.60 — — — —

17 10 0 0 9.20 | 235.80 1.20 0.80 0.40 0.40

25| 10 0 0 8.30 | 664.80 0. 40 0.70 0.10 2.20

28] 10 o] 0 0.30 63.00 0.30 — — —_—

52 Jan. 2 [al 0 0 1.00 14.36 —_ — — —
11 0 0 — | 84.09 0.27 — — —_—
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observations of stomach contents.

per specimen » Maximum number per specimen

DecapodaDecapodal sApge?:ircr)‘lf
Egg of | Fish | Paraca- . zoea zoea . Fish )
copepodal larva Fish egg lanus Sagitta (Macru-|(Brachy- Fish egg larvae [

va) ura)

Amphi-

poda Isopoda

— — — - — 153 153 — — — — !
— — — 1 = — 1 338 i — — — —
— — N - 542 — — — —_ —
— — — = — 316 i — — — —

_ . - — . 84 _ .

- — — — — 370 164 —
— — — — —_ 159 27 1
— — — — — 365 3 —
.20 325 262 1
— — — | 1.80 0.20 115 258 5

I o w
L]
L1

I
|
© o 0000

I
|

|
|
I
|

o s |
I

— — I — — 1

_ — — ] — — 60 ! —
— — —10.20 — 549 1 4 4 — 1
— — —] — — 380 — — ! — — 1

|
|
oo o

o

— — N — 184 — — 1 — —

|
I
I
|
I
|
I
I

60 41 26 — — 4 —
30 326 36 1 8 — 1
10 29 68 14 62 1 1
10 743 —_ —
— — e — 476 1 e 1 —_ —_
.10 157 — 1
— — — — 0.20 562 2 1

oo oo
o O O 0

|

|
|
I

w N
I
o 0O -

0.06 — N — 249 —_ — — — — !
— 331 — — 1 — — 1
0.03 — — - — 499 — — 1 — — 1

— — | 0.42]003| 0.22 381 86 3 8 1 2 !

N — 157
— 214
— 79
_ — — — — 108
_ — — = — 50

N W N o G ™
I
I

. . - — — 197 — — — — — i
—| —1 o0 358
464
— = — 143
— — — o010 — ] 53 — — — — ! !
— — — a8 —| e | — — — 2 1

NN N
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Table 62.

- Average number
Fishin No. of Enot 950f tish : &
: g Date fish PY " with Decapo- [Decapoda
enpty Paraca- ... |da zoea | zoea . :
ground observed stomach stomach Calanus lanus Sagitta (Macru-|(Brachy- Bivalvial
ra) ura)

Saizaki 7 Al 0 0 0.09 75.91 0.45 — — —

’54 Feb. 19 29 20 68.97 0.78 44,78 —_ —_— — —_

‘ 21 62 36 58.07 0.50 63. 69 0.12 0.08 — —

| Mar. 15 14 2 14.29 1.75 1 179,50 2.17 0.33 — —

1 22| 1 2 | 18.18] 1.00|181.67| 1.44] 0.22 — -

29 90 6 6.67 3.56 | 263.17 0.07 0.30 — —

Apr. 5 16 1 6.25 2.00 | 228,40 1.40 0.47 — —_

19 24 0 0 3.08 | 425.08 | 22.45 1.58 e —

23 72 8 1. 11 0.22 52.52 0.23 0.02 — —

30 52 5 9.62 1.32 ] 337.70 2.53 0. 47 — —

May 7 42 0 0 1.91 | 312,19 9. 50 1.05 0.74 —

13 83 0 ¢} 1,35 | 369.49 3.70 0.19 2.45 —

20 61 3 4,92 1.71 | 240.88 3.88 0.76 0.79 —

27 38 6 15.79 0.41 80. 22 0.84 0.25 — —

June 3 30 1 3.33 0.86 77.31 5.24 2.21 1.59 —

Dec. 4 30 0 0 2.57 | 153.27 | 13.60 0.23 — —

17 37 6 16,22 2.45 24,68 0. 58 0.10 — —

21 67 11 16. 42 0.77 | 122.89 0.16 0.04 —_— —_

29 99 6 6.06 1.62 49,95 1.03 0.07 —— —

55 Feb., 1 145 0 0 16.83 | 224,38 | 20.66 0.95 — —

Tachib- | /53 Apr. 25 55 0 0 0.09 | 338.67 — 0.02 0.02 0.02

ana ‘54 Mar. 3 87 13 14.94 2.93 77.14 0.19 0.19 0.03 0.16

12 "~ 80 5 6.25 1.93 83.65 1.54 0.1 —_ 0.23

18] 157 101 64.33 0.23 30.17 0.02 —— — 0.0t

24 57 6 10.53 0.77 54,16 0.20 0.14 0.04 0.08

Apr. 1 53 9 16,98 0.91 | 135.25 — 0.09 — 0.21

7] 127 21 16.54 0.18 42.78 0.03 0.04 — —

15 125 27 21.60 0.08 27.03 0.04 0.07 — —

19 170 16 9.41 0. 26. 49,71 0.14 0.02 0.06 ——

21 166 23 13. 86 0.90 | 121.09 0.32 0.08 0.04 0.02

22 13 11 9.73 0.92 97.80 0.19 0.04 0.02 —

27| 90 34 37.78 0. 66 28.16 1.84 0.04 0.1 —

Mav 7 136 8 5.88 .44 98.72 | 31.93 0.96 — e

26 75 2 2.67 5.66 25.29 | 70.08 2.59 2.34 —

June 1 78 12 15,39 2.86 11.70 | 23.85 1.82 0.89 —

/55 Mar. 5 96 | 16 16.67 2.63 9.63 6. 59 0.03 — 0.10

7 11 20 18.02 0. 68 2.79 7.96 0.07 0.01 -

Nakaze | 752 Apr. 11 11 0 0 0.09 | 142.55 — —_— — —

'54 Apr. 27 168 0 0 1.05 | 180.44 Q.17 0.16 0.25 —

May 3 186 58 31.18 0.73 | 121.72 3.95 0. 31 —_— -

14 91 7 7.69 1.51 } 317.67 | 15.89 1.25 Q.06 —

18 107 2 1.87 1.35 | 168.48 | 23,32 1.38 0.47 —

25 134 6] 0 2.85 ] 290.68 | 14.78 £.90 1.69 —_—

June 8 89 33 37.08 2.29 31.36 | 25.64 1.61 -0.04 —_—

16 70 2 2.78 3.02 81.35 | 18.22 2.37 0.03 —

‘ 25 97 14 14,43 1.84 | 138.78 8.46 0. 68 — —
|

| Uji '63 Mar. 28 100 67 67.00 - 0.15 — — — —
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Continued,

per specimen

Maximum number per specimen

Amohi . - Decapodal|Decapoda g)%iirr?f
mphi- gg of | Fish |p. Paraca- . zoea z0ea |n: Fish B
poda lsopoda copepoda| larva Fish 88\ anus Sagitta (Macru-|Brachy- Fish egg larvae |78
ra ura)
— — — 1 0.09 — 153 2 — _ — — !
— — — 1 — — 104 — —_ — — —_ 2
—_ —_— — — — 155 3 — 1 — — 2
—_ —_— _ — — 418 9 — 2 — — 2
— — _ — — 398 6 — 1 — — 2
— — [ —_— e 690 4 — 4 —_ —_ 1
— — —_ — — 535 10 — 3 —— —_ 2
— — — — — 773 61 — 5 — — 2
— — — j— — 118 4 — 1 — — i
0.02 — — — — 983 10 — 2 —_ — i
0.17 —— — — — 672 58 4 5 — — 1
— —_ —_ —_— — 697 22 14 4 — — 1
0.02 — — — — | 1,441 18 6 4 — — i
—_ — — — — 304 9 — 2 — — 1
0.72 — —_— — —_ 236 32 15 18 — — 1
_ — — — — 261 169 — 2 — — 1
— — —_ — — 77 4 — 1 — — i
— —_— — —_— — 338 5 — 1 — —_ i
— — e — .16 273 9 — 1 83 — 1
— 1,32 -— | 0.06 — 1,217 119 s 5 — 2 2
R — — — — 763 — i 1 — — 1
0.07 — —_ = — 183 6 i 3 — — 2
0.03 — — - — 214 12 — 2 — — 2
— — — = — 604 1 — — — — 1
0.02 — — = — 143 3 i 1 — — 2
—_ — — = — 404 — — 2 —_— — 1
—m _— — — — 194 2 — 1 —_— —_— 1
— — — - — 153 3 — 1 — — i
0.01 — — - — 210 4 i 1 — — 1
0.05 — — — — 338 6 1 2 — -— i
10,02 — — 1 0.01 — 594 8 1 2 — 1 1
— — —| - — 177 17 2 1 — — _—
0.05 — — | 0.06 — 288 124 — 4 — i 1
—_— — — 1 1.45 — 196 218 0 14 — 26 i
0.02 — — | 0.52 — 52 i1 - 19 12 — 4 1
— 0.1 — 1 0.16 — 203 78 —— i — 2 2
0.13 0.08 — | 0.60 — 62 200 1 2 — 5 2
— — — — — 208 — — — — — 0
0.01 — — — — 870 3 4 3 — — 1
0.01 — — — —_ 385 47 — 4 — — !
0.01 — —_ — 878 82 3 8 — —_ 1
0.13 —_ — [ 0.10 — 567 182 5 8 — 1 1
0.02 — — — — 670 146 23 12 — — 1
0.02 — — | 1.29 — 251 106 2 8 —_ 6 1
0.02 —_ — | 2.27 e 293 154 2 " — i2 1
0.02 — — | 0.34 — 355 53 — 5 e 16 1
— — — — 2 — — — — — 1

— 127 —



Plate 1, Stomach contents.

AE B R

(1) EHEENORELEHNEE

EREEKEARBSHE (1929) 10 X 5 &, WAMCEELA » - 2 pCaanus sp. DIMTHEPME: Plankton
D Coscinodiscus,A Eucampia, Thalassiothriz, Chaetocerosiz Y a BRI E L, F7cBEEE (1932) X WIEHE
DUFRETL T, TRESTEERTH - o, EEEKERBERE (1948) Tk, Euphausia, Copepoda,
HEIFAT DY TARA HF TREDETH D LN, KB (1950) 13, HHEA » 2 OffsEd &
LT Copepoda, Balanus nauplius, Mysis lavva, Polychaeta larva, Oikopleuva, Sagitia, Cosci‘nodiscus
Tl EHF T B, ERITTHANB Sk, JLEEBINED A » F Yok & U TE M Plankton T,
Calanusplumchrus, C. helgolandicus, Paracalanus parvus, Metridia lucens, Euphausia sp.,‘ Decapoda
zoea, Limacina helicina, Oikopleura labradoviensis ; Wit Plankton TG, Coscinodiscus 2L,
FEREEOEEMIIFIC X - TEb Y,  TREOKNC L - TERRD B LN, FROFEHEH T
BT BEREY O E & BIERS H 5 O TilieLi LB Lz, X5 Ryianp, 1.8 (1964) @ ljud
North Sealc i35 Ammodytes marizus (Rarrt) OhEOEERNL, Copepoda nauplii & appendicularians
THBEVS, WHBREEHEESZREAE T Ui » 7 2 O HEERIIE2RCRT L 5, FEER
{XCopepoda, Sagitta sp., Decapoda zoea, Caprella sp., Isopoda, Oikopleura sp., Bivaluia larva, fish
egg, fish larva G, ##4fpE Plankton {34 & e 2, copepoda ik, ZFEAGED A » 7 = THMMOWEHR
ERER L RS, WREEEHTIRLS S Abh5, F2ENLIBIFEDORHED 5B Paracalanus sp.,
DEEEE, BB Lot > TR 5 L BBRD X 51K b,

Zhi X b & Paracalanus sp. DAL, F, BIIC > TLERIALR D, Ticbb, 3,
PEORE TR XN A B =ik, MBS CREShIA 22k b dh, FFEHRKL D Pervacalanus
sp. HHARTHL, ¥ 2~6 AOHMO 55 4~5 ADRHHEAAE . LanLisb, DI Li35E%
REBoRERL 1 BOVEHARELNET 5L, BEROKEVGEXOWMAERI DI &0, (VF
REDP RO, FEE TRV REBOREL LI E, BEGIEITHD (950) pMEELICL 51T
ORRDORERICAE S BRI DI L B b DL, X BICE(3) Paracalanus sp.  DFEHEEHCIES HAD
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Rate of empty

Average number of Paracalanus Sp..

s b Iy 2 ) " N o
20 110 20 | 10 20 1 10 20 116503
R 20 30
FEB. MAR. APR, MAY | JUNE
and of the average number
both observed in 1954.

Fig. 95. Seasonal changes of the ratio of empty stomach (top),
of Paracalanus sp. preyed upon by a specimen (bottom),
Solid circles, Saizaki; crosses, Nakaze; soft circles, Tachibana.

WL B0 L0 30DERIMBELTHIET S 2 L bHENERS,
19564EM: & 1956 SFiTdole b, BRGER L T 2 B OB 2 177 27k b
copepoda ¥ 08 nauplius &o\T, #EK1, 000 § D GFIEEEREMREE A RT LEORD L5 THB, &
M X B & nauplius 1%, 2 AnBEIMULIE TS 4 ArpAcBRCE+ 525, —5 copepoda %, 1 ALIEE
PORAULLS 5 AT R L, 20 L, 4572 1BY ) D Paracdanus fHRE0E, 4
S Bickx {3, 6 BIZ/hX\A3, nauplius & Paracalanus ¥ OEFHEEOBEGRAY#EET5 &, copepoda
DEDEA 7 F T OHERERT 5 Dk & LI,

Sagitta sp. 1% Paracalanus sp. W 2OWTEELHEECHD, LnL Sagitta sp. OFHTIEELT
nauplius, Paracalanus T, 4 H o IH Sagitta sp. RHATEX HRE IWET S F T ARYHFEART
BB, HE2EMN LA H = 1 BEMI Y D Sagitta sp. VEHAE R, 195450 Fhhc 5\ T Al
BRI LI > CTRIRT 5 &, BITRDO L 5 in b,

ZHELBE, 4 HFTh Sagitta sp. EHEEE L CHRTHEINE, S04 BSADERAER &,
5 Ainito TihbThd Evid, THE (1950) ZofbigiL ik 5ic @ik E { hil, HILEE

RSN L CIBEEA ML, FnaiRE I HAGEH BRSO RAERY E 2L 55D
OED LR, BB L > TER

1956451 ~7 B0

MR THH D, Fio Sagitta sp. DR EL Paracalanus sp.
MEBI D,
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6000,

auplivs:
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Fig. 96. Changes of the respective occurrence of nauplius
and copepoda per 1,000 liters of sea water,
observed at the coast of Onomichi Branch
Station of Naikai Regional Fisheries Research
Laboratory, every ten days from January to
July, 1956.

A 7 7 T DIEEERBIC X - TR 523, JHEREE COMEDOR LB LIKETHLOLEL
bid, HITKO LR, HEHOINBELHHIEIOR Lie, CiUc X 5 LR, S8, bl Sio
JET, SMTEDIEBENR L ARE, A HF W Paracalanus sp. w3 5EIE, W, o9E STfEDIE
T, FEOA HF THRRLEREBATICL LT, IBEERSEOBREERLTWS, 202 &
MBS OED 3EHO 5 bR HMEOB AL L olcd L fEE IS, ERRCBEBERELTE
BT L Paracalanus sp., Sagitta sp., Decapoda zoea, Fish egg, Fish larva OB kAR AR,
R LB E, Paracalanus sp. 31, 217[E, Sagitta sp. 13262]U, Decapoda zoea [162FC, Fish egg %
83{H, . Fish larva 132625 A » 7 = 1 BIRFOGKMCH o k. 2D 5% Fish egg OS3ELA 5+ =
Icdofond, ZAUL19544E12 F20 A SERHS TR L RT. 42and (1 5 > S0 X 5 DTH B, HHD
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Fig. 97. Changes of fhe average fatness and the average number of Sagitta sp.

preyed upon by a specimen from February to June in 1956. Solid

circles, Saizaki ; crosses, Nakaze; soft circles, Tachibana.

ﬁﬁﬁﬁ%%®5%5%ﬁ4%T:N%ﬁﬁbwﬂ%@@4hfuﬂ%ﬁxtoEtI%tha®5%
1, 2, 3 ﬁkiﬁﬁ§7}l'ﬂ % DIREA >+ KRBT, ENBROREMNHRTAIIEERT, 5, 6 7
CHEINTHLHRID 2 7574 7 UBEL, BIREDA H 7 TR T S, 19553 A 7 BAfERS T
Lt 2 H1ENED > B, 16ENA » - THEOBE AL i, 195663 45, 7TRAE LK
VAERB D1 7+ TEEEFREND, 1 » 7 TR FANER TS I7EY BRORRDMEI X - THE
ThHE, BEHHLHAEINILD6R, BELOLHEIRCLIOTET, HAEOHRZ, BROHA WX
> TiTlbhizb DNRENL 5 TH D, DA »F T FERYHR LA IT26E ¢, 195445 F26H
ALY TR L 7o 8. 00end & D TH o Foo =D HOFUERERTIL, 155 6.53—10.03cn DA 5 7 =73
BED 5 H3BEN, 16EOMERRYHAEL T,

1 HFTOEBMCOWT, ECHARNSCEITREL RS, o i3 & 5 i of
BARAREYIELILLELLR, SBRADFITEN 2 27F47 ¥ EOHOEF, FRIAOBEULM
Ao s —RBELEL BN, FAEOZ &% Rytanp J.S. (1964) 1% North Sea Tk,
Ammodytes marinus (RAITT) D&M Plaice DghE & appendicularian 2G5 &Rz,

(2) REOEXICHSEROTL

TEH B (A950) 1%, A A F T REDORINC I B Calanus plumchrus & Pavacalanus parvus OfFRED
Z&RL, Calanus plumchrus ZEFRTHEIIEREOBKE Ebeiml, 148&6.5—06.5cn OfEIIHKL %
CHRLTL 2% 6.5 Pl kicis b &mZ o THARIIE- T< 5, ShdfatkE {igd &, KUK
FHRETOINLTH B LBNTC D, DL, X FLHEEYOEHHEINC OV TR L 5 ik
YERT A - TRMENE T ZJ L E—FT 5, $H63FICIMES X OO F T » TR OSSR
ERINCRT,

ﬁ%%#%,m%ﬂik@ﬁﬁ@kwmibﬁﬁﬁ%&ék,:h&@ﬁmﬁ%mﬁbbhkm%,ﬁm
SAER Ui X 51 Paracalanus sp. ORI, FEE6—Tmdd OnRbEL, FES—6em, 7—
Semd DM IS, ,:

FICm (1950) Bik, A > T TIRH—HFHEOEHARKXLN D ERELY, 1, 20BELTIL,
2 OEFENEEED biuieds of, IHRBEERE LT, 19602 AEHO 1 » > T HEFOBNEW AR
k, HOIEDOL DTl D, ‘

S X B EEBEB DA - IHEFFIL, copepoda @ nauplius hs, F7ciy Pavacalanus sp. TR
BT ENBRND, Tiobhb, REIDSCEIIIER DS, RSO EGERHRE (B
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Table 64. Ratio of planktonic animals and the average number of stomach contents
preyed upon by the sand-lance larvae captured by the plankton net in
Feburary, 1960.

Date bls;;ll%i;tfh No. Nauplius Paracalanus Calanus Others
mm

1965 Feb.:13—16 3~ 4 1 0 0 0 0
4~ 5 39 20.51(1.0) 0 0 0
5~ 6 | 37 37.84(1.0) 8.11¢1.0) 0 0
6~ 7 22 36.36(1.3) 13.64(1.0) 4.55(1.0) 0
7~ 8 13 53.85(1.0) 15.38(1.0) 0 0
8~ 9 | 23 34.78(1.8) 26.09(1.0) 0 4.35(1.0)
9~ 10 15 6.67(1.0) 26.67(1.0) 0 6.67(1.0)
10~11 14 7.14(1.0) 57.14(1.0) 0 7.14(1.0)
T~12 13 15,38(1.0) 38.46(1.0) 0 7.69(1.0)
12~13 1 18.18(1.0) 18.18(1.0) 0 9.09(1.0)
13~14 7 14.29(1.0) 42.86(1.0) 0 0
14~15 3 66.7(1.0) 0 0 0
15~16 0 0 0 0 0
16~17 0 0 0 0 0
17~18 ¢} 0 0 0 0
18~19 1 0 100.00(1. 0) 0 0

(Numerals within parentheses represent the average number of stomach content. )
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Fig. 98. Daily variation of the specific gravity and the water temperature from
May 24 to June 20 in 1957. Crosses, minimum; solid circles, maximum
water temperature.
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Fig. 99. Change of the number of full
stomach specimens during a
day.

CHODRERNOHEETHE, 1 BRG ZEREBETELOD L5 TH b,

I. # = 8 & 2

Plankton * #8388 L CEHE LI 2 KDL LHIIHERCTRTRY T, BOTRCHRBIERED 1 H > 2
JERSEE S L OHGEE LA 2 KE &, SHREHOR 3Kl & 0 X W ECER LicA 7 7 T OFIHE, FEL
RS A AR AR B DN T L,

Table 67. Average body length and fatness of the specimens cultured in
the water tanks with or without supply of foods.

Body length Fatness

Date No.
A.V. S.D. C.V. A V. S.D. C.V.

1957 May 23 215 | 7.304£0.020 0.40+0.01| 5.5240.18 4.1940.01 0.24+0.01| 5.614+0.18

J(ul\rrl: 2()3 104 | 7.354+0.03] 0.4040.02 5.4940.26/ 3.94+0.02) 0.23+0.01| 5.71+£0.27

MNo. 3) 104 | 7.18+0.03] 0.3940.02| 5.37-40.25 3.7940.02 0.23+0.01| 5.94+0.28

J(“If;g g‘)) 48 | 7.30-£0.04 0.40+0.03] 5.5140.56| 3.72+0.03| 0.2740.02] 7.3040.51

(No. 3) 92| 7.31£0.03f 0.43£0.02 5.9040.29 3.6040.02 0.2440.01| 6.5840.33

HOTEXFRTH L, FL0EDL 5T, EBRFOBROMRITELALRD SN, [ERELER
BAGARG X b RECET L, SR CHETRE LW,

Ficdob, IEHEIIS0RMOBET, HBELAESL 3.721/4.185x100=88.912 (%), EAREEDILH\-
3.600/4.185 % 100=86.021 (%) TLhFTHET Lic, Licsio CHRMEBIHREOEDVIBEE T BFE
390. 01600 ; SEAREEDIX B\ 0. 02017 L 70 2, FindobIERIC I 5 IEREHERRL0. 00417 CH 5,
| ERE6ZRIT R Lo A A OEATENY 2 AR 2 BN, R4 208 ©455. Sng 3 copepoda 1258 120, 583
Pricn, 1 H2EHEET L5, 1 5 F T FHHEET. 25emd 1 A OEREEL, 45.55mg, copepoda 2, 058. 3
PoT,  OBEHET X5, 00417 L il

W/1. 25% x 1000=0. 00417
W==1.5891(mng)

T7hb, 1. 589lmg D (REMERE O 7o IC copepoda 45. Bomg M HER I B Z LiTie b, WAk B & Cope-
poda 1T X B4 - THBERITNS. 480% T, ~~F, THIREL L BRNTEV, FRERTDOA HF =
I %, SF100KFRHEED b O T4 75 F4ud, EHECORMMATE Licd OOIERE 3.60L o2 1. 155
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Fig. 100. Change of the average body length and the fatness
of the specimens cultured in the water tanks with or
without supply of foods. Crosses, food supplied; soft
circles, no food supplied; double circles, specimens
caught from the fishing ground of Nakaze.

5, BRKA TOEMEBLYHE TS E, hET7.256emd 1 # 7 =%, 1 @ copepoda (FE & LT Paracalanus) %
%320, 0007, 433, 150mg & ¢ %,

WD A H 7 DTREIVDE L, FREOKRBIIREVD, s » 7 = 1 BYA ) DFFOEN, B
FHTIRPE L PEETIERE DT, 1 5 F TOEBEMERICEE R $ D copepoda #MNEE T3 & FEH
IARY &N

W H 1k &% M .

A h > = OEEAEEE, 10FEBRT1IH2ESH W EHE & i, RICEHDHEFTERECOW-CHEL
o .

£ B H ZE

(1) 19574F 4 AS0HERE Lica » 7 w398 % 5 A24H F ¢, ZBPIICER L { Oieo\ - T bERE oo 98k
Tl ol

A % TORAHAKS L\ R IzIER30cn, X 1BemdH 5 AKKER A, 108E304)2s 65 118 3 ¢ 304)f8
copepoda y141, 000U %458 U CHIBR X8, ChEICHE LIRS 0, 1 ( # Ah, #5150—200
mbDYFRAMAT B L S Uik T AR L, #HlfEL SKEARETT7 B3 020% 7 + L= ) VIRICHE
ELlc, TebB AR, #RlA0R Y IIBXRCEE LI,

(2) 19574g5 A23HMAEHSS CTHR LicA » 7 =% KT 5 A280 & CHKRN CEREEE L oRE
Bkt & Ure, #A8HL 6 A28H10ME 5 43T, 32BR(1) & A4 Plankton 31, 000PU (#pAkd &3yl L) &84
LR, 0SHMEHIE, ChECABLEKS L, 1 (¥ Ah, #5150—200mbDEKAHRA
THISR LA 7 AKEEB L, SRR TlORT 0% 7 2 A~y v TEE LK,

(3) 19574F 6 AIAR FPITEB CERI LicA & 7 = f930CE %, #KILL, 76 0 & Adi- Kl AL,
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4543200—250ml DYFAAEEEA Lize “h 6 A21H % T/AIE 18.0—24.5°C CENERE L, HilE & R
J7E:T 6 21 A108F305 0 11304 % C Plankton %HA8H L CHIA X ¥, 18825 24 R CL0B >
20% 7 4 A< ) VOHEE LA Ui, #5ff L7: Plankton 3 4.7 § G, 1mlsd copepoda i3 93FL, # D
DOEGE Plankton 217, fE4piE Plankton 133-¢, 100mlX47- b o IhRE, HEKE:, 1.93me, 0.58mlTH
27,

£ B O R

BHE8EIT, (1), (2), OOFHREELTT,

()3 X (2)DHEBRTIL S IS« B TIEARRERD, ()T 24 B TEARL R 02d, ThbHoREENb
L2 &k, AR OFOML, WThoB& AR L CREERIZNMTEE LD, CRERERRHT
—IROHEILEE D D PRl X h 5, OBEATEECTHKE I 5 DINEERNIRRTH B Z L 8 TH o7,

B3 EHEEEOEHNHEL

IEMiaBBEORE NI LIk, REMLS DT, L LTBEREOHE bEEL - T 5, &I
5 AMBRCEIN D A o =i, %ﬁﬁanuitb‘t/‘\@inu& PITTHBET LT,

1) BB AT OEENEL

g et EOEMAEIBIC W T, 1957, 199RIHE LiciERiIc o L»WTRET 5,

B oE H % _ -

Ko 2 F T OBERM AR UCHEE TR E, RO¥BREFELLE BRI ANI0 CLTTT
DEHRL, SLIBAMT vy — 2 — KB UERTRE L CkaERD, ¥ v 7 A v~ THERIZ LIzd - T
NENE A IE Lo 7o, 1 25 TOKSE b r — A CHT 5 2 E2RA0, b e — ALt L
{EBT HOTHE—FRRRCOWCHTRE OB FE L OFA L, KOREEL S CELU Licdh 0% FH L TK
SaEEE Uic, ok 1 EofREREL, Yy Rhoub 108, Ziﬁou%mo~5%abto

HoE B R

ORI, 4ﬁfJ@%%@%&%ﬁH%k,%2%&2X@&%rﬂbfmﬂah%&©eﬂkkr
L, SI01L, 269FBIESEROFHIEILER LI, O TH S, : j

FPMF SOV CARB E, 4 8 3 AAERBIEOA 5 7 =2, %%ﬁﬁgﬁk%<7”/f&“%%
BT B, EDMD b OTEAKER LIS D, U ROMEIF &R OMIMERSERI TS 2 & L 2R
T, 12FfuE, 2 ABn 2 % C/hsnyy, SR X ) bmosiagrnkE <, 4 ATOR IZET
B, ChAHE (1962) 510, 46%10 & BB AR,

Table 69. Ezperimental results of the variation of crude fat and
moisture, showed in per cent.

Landing place Date Moisture Fat Age
Nakaze 1957 May 23 68.015 8.074 0

’59 Feb. 23 78.235 2.000 1

Mar, 16 . 76.513 | 4.153 1

Apr. 29 72.951 5.632 0

70.419 9. 131 1

May 26 . 72.041 8.522 0

71.521 7.672 1

June 2 70.833 8.951 l¢]

Tachibana Apr. 3| 75.580 7.735 0

72,217 7.249 1

May 15 73.302 7.209 ¢}

Hashiri-shima Mar. 17 78.329 2,242 0
Iwaki-shima Mar. 27 78.528 2.686 0
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Fig. 101. Variation of the percentage of crude fat.
(O®), Nakaze; A&, Tachibana; @, Hashiri-
shima ©, Iwaki-shima solid line, 1-year fish;
broken line, 0-year fish.

HBHE L R R,
£ B B B

(2) ERRABTRAOIEHEEL

1 H > = DfEE, FoREX, £E
BE, @R, F|EnEwI v BT 3
2, BEAC OV TEREEBHOED
W & L,

HE FHFE

SEBRY, 1997475 B23HEHHE Lokt
BLU, “05B0EY 6 A17TH ¥ Tt
KR THE & ERECST TERFT L
b DIDWTHT o 1o, BRI, &
R7.0—7. Ten L EM20BT 0% KA
R TR ERE, Yy 2 AV —T7T
+ vl 5 BT THIET 2R
%, BEIT e — L TKORERE, BiE

FRAERL, HI0RRTRD T, KHVX19574E 5 A23 B 0 EBRBIAT OBRETIL 68. 02, Th 5745, #5
B, AR E LRMIHML, B EAHEE TE L uEnE R, BB 2w TaRB L, Ky &id
WD L, FRBPANTIZ 8 B Thoread, 6 ALTR = Tk LIBAIIK T 6 STl Lic.

Table 70. Experimental results of the variation of crude fat and moisture of the
specimens cultured in the two water-tanks, with and without food

supply.

Specimen 1957 May 23 May23-June 17 (Food supplied) May23-June!7(Food unsupplied)

No. Body length | Body weight | Body length | Body weight | Body length | Body weight
(om) (% (cm) (3 (cm) (94

1 7.36 1.62 7.08 1.34 7.06 1.40

2 7.47 1.74 7.40 1.45 7.37 1.55

3 7.35 1.69 7.40 1.79 7.15 1.39

4 7.19 1.52 7.39 1.42 7.37 1.63

5 7.10 1.52 7.41 1.57 7.32 1.62

6 7.1 1.54 7.42 1.50 7.06 1.36

7 7.40 1.60 7.12 .41 7.00 1.33

8 7.30 1.50 7.00 1.23 7.28 1.54

9 7.20 1.66 7.32 1.51 7.19 1.52

10 7.49 1. 7% 7.37 1.69 7.28 1.53

1 7.28 1.44 7.30 1.25 7.15 1.47

12 7.32 1.65 7.26 1.52 7.27 1.45

13 7.23 1.59 7.31 1.52 7.46 1.87

14 7.00 1.42 7.30 1.46 7.50 1.74

15 7.37 1.83 7.28 1.45 7.43 1.76

16 7.30 .66 7.29 1.50 7.30 1.68

17 7.40 1.67 7.35 1.55 7.40 1.62

18 7.31 1.65 7.29 1.36 7.07 1.37

19 7.15 1.66 7.70 1.76 7.30 1.58

20 . 7.46 1.45 7.40 1.44 7.20 1.42

Total 32.12 29,72 30. 83
Moisture 21.8466¢/32. 12§=68.0155 (%)21.677 ¢ /29. 72§=71. 5602 (%) 22. 6508¢/30. 83¢=73. 4699 (%)
Crud fat |2.5934¢ /32,12¢=8.0749 (%)[2.1032¢ /29.72¢=7.0767 (%)}1.8092¢ /30.83¢=>5.8683 (%)
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Table 71. Result of the survey conducted every high tide a day and

Plankton
W. T. ] _
Date “c) SP. Settling Displac- i%glléfn Total |Copepo- Nauplius Decapo- Chaetog-
volume volume lum number |da b da natha
(mf/ (ml/ 3
1,000 f)|1,0004)
Man 21-31, day 19. 46|23, 106] 57.76 16.00 | 0.34815 14828 5,233 5,623 627 0
June 1-10, day 19.71123,175/ 41.39 13.90 | 0.11691] 11956 3,230 5,226 193 19
” #  night| 19.67|23,206] 20.44 8.33 | 0.05359 4726 1,763 1,630 43 0
Average 19. 69123, 191] 30.92 11.12 | 0.08525 8340 2,497 3,428 118 10
# 11-20, day | 21.63|23,260| 34.29 14.63 | 0.48655 6406 2.169 2,239 34 39
” #  night| 20.98/23,269] 18.63 7.08 | 0.05504 4791 1, £96 2,322 19 0
Average 21,31i23,265| 26.46 10.86 | 0.2727S 5602 1,883 2,281 27 20
# 21-30, day | 23.25/23,234] 29.84 11.21 | 0.24859| 13308 3,026 7,035 342 33
” # night] 22.4223,410, 12.71 6.08 | 0.05466 7802 3,198 3,417 20 0
Average 22.84(23,322) 21.28 8.65 | 0.15163] 10553 3,112 5,226 181 17
July 1-10, day 23.71/22,654| 32,52 9.65 | 0.12712] 23935 | 10,734 8,770 87 0
” # night| 23.3823,359 10.24 5.08 | 0.08878 6381 3,356 936 2} ¢}
Average 23.5523,007] 21.38 7.37 | 0.10795] 15161 7,045 4,853 54 0
» 11-20, day | 26.07|22,557) 71.74 13.19 | 0.33156; 13379 5,914 3,204 208 112
” # night| 25.41[22,912| 88.70 15,22 | 0.24559 9227 4,801 2,363 100 28
Average 25,74122,735| 80.22 14.21 | 0.28858| 11305 5, 358 2,834 154 70
# 21-31, day | 27.05[22,935 70.27 13.84 | 0.35576] 13418 5,660 4,707 121 89
7 #  night} 26.28 23,049| 38.56 9.01 | 0.29280 6563 3,582 1,324 15 15
Average 06.67i122,992] 54,42 11.43 | 0.32428 9993 4,621 3,016 68 52
Aug. 1-10, day | 27.70 23,265 45,84 9.27 | 0.19944| 17630 6,781 3,511 952 17
#  night| 27. 19]23,212] 18.45 6.26 | 0.12676 5863 3,382 570 41 0
Average 27.45(23,239| 32.15 7.77 | 0.16310] 11751 5,082 2,041 497 9
#  11-20, day | 28. 16|23,519] 25.84 6.24 | 0.09650| 16433 | 10,741 2,345 521 119
” #  night| 28.20123,5511 10.18 4.44 | 0.08286] 12114 9,954 581 60 0
Average 28, 18/23,535 18.01 5.34 | 0.08968| 14276 | 10,348 1,463 291 60
»  21-31, day | 27.80123,677| 29,91 G.96 | 0.16117] 10665 7,226 1,717 242 77
” #  night! 27.04[23,720; 10.40 5.44 | 0.06855 10240 8,056 970 41 0
Average 27.42123,695 20.16 7.70 | 0.11486| 10456 7,641 1,344 142 39
Sep. 1-10, day | 26.75 24,007| 20.25 7.51 | 0.06966] 15779 8,543 4,938 270 194
” ~  night| 26. 12/24,024 9. 14 4,92 | 0.04968; 10635 7,318 2,120 118 4
Average 26.44124,016] 14.70 6.22 | 0.05967| 13209 7,931 3,529 194 99
#  11-20, day | 25.49 23,848 33.88 11.18 ] 0.13554] 10339 6,381 3,067 19 29
” ~  night| 25.9724,017| 29.85 9.52 | 0.12939 2802 6,537 2,253 137 23
Aveérage 25,73]23,933] 31.87 10.35 | 0. 13447 10071 6,459 2,660 78 26
#  20-30, day | 24.89123, 934) 23.43 9.13 { 0. 11099 8520 4,493 2,968 39 26
” #  night| 24.5123,974 13.99 8.16 | 0.09569 9557.| 5,306 2,884 14 1
Average 24,70123,954] 18.71 8.65 | 0.10334 9042 4,900 2,926 27 14
Oct. 1-10, day 23,5823,936] 17.17 7.80 | 0.07476] 12142 7,681 3,424 22 49
” # night| 22.3823,838 12.16 6.29 | 0.07666 7689 3,981 2,393 0 0
Average 22.99(23,888| 14.67 7.05 | 0.0757] 9917 5,831 2,909 11 25
# 11-20, day | 21.58[23,799 11.19 6.61 | 0.06543| 18439 5, 066 6,213 0 20
” #  night] 21.17123,689 9.01 5.87 ) 0.06411 19938 ) 10,617 5,244 4 41
Average 21.38123,744| 10.10 6.24 | 0.06477, 16693 7,842 5,729 2 31
# 21-31, day | 20.0223,895 21.76 9.07 | 0.13737] 18698 6,462 3,422 ¢} 34
" # night| 19.12(23,874; 18.88 9.07 | 0.14455] 17191 | 10,483 3,665 22 18
Average 19, 57|23, 885 20.32 9.07 | 0.14096] 17946 8,473 3,543 11 26
Nov. 1-10, day | 17.97/23,868 10.88 5.49 | 0.05451| 14237 8,832 3,164 18 65
V4 # night| 16.67|23,658 10.71 5.73 | 0.04450| 20744 | 12,718 4,733 0 0
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every average ten days, from May 21, 1955 to August 20, 1956

Plankton Meteorological conditions
; . 1. ... |Other Amount |Velocity |
E:ggc}l Gj;;w Bivalvia Eé)acm Penilial Isopoda EXSh zooplank Ao' g )' of of ;[;;rrilseh'oi
P €2 |-ton rainfall | wind n
(mm/day)|(km/day)| hr. /day

1,068 454 104 1,134 17 0 71 497 18.39 1.536 | 157.95 7.78
735 252 60 1,919 38 20 56 203 20.21 6.000 | 114.83 5.46
44 171 22 797 0 0 0 254 — — — —_
390 212 41 1,358 19 10 28 229 — — — —
1, 000 325 0 373 0 18 0 209 23.25 7.480 | 127.39 5.31
171 416 16 131 0 24 ¢} 96 — — — —
586 371 8 252 0 21 0 153 — — — —
1,280 743 18 644 16 19 0 152 25,21 4.420 | 171.91 7.81
137 551 97 261 0 0 0 121 — — e —
709 647 58 453 8 10 0 137 — — — —
1,104 1,597 443 457 0 35 16 696 25.24 | 10.610 | 118.56 4. 81
82 1,546 94 37 0 21 0 288 — — — —
593 1,572 269 247 0 28 8 492 — — — —
2,102 504 812 185 35 18 0 185 27.52 0.260 | 228.61 7.65
457 882 186 121 01 92 0 197 — — — —
1,280 693 499 153 18 55 0 191 — — — —
969 401 920 331 28 0 0 192 27.23 3.100 | 114.63 8.84
133 350 533 178 o] 15 0 418 — — — —_
551 376 727 255 14 8 0 305 — — — —_—
518 1,985 3,363 163 ¢} 0 ¢} 340 27.48 0.060 | 116.40 10.85
61 544 317 120 0. 19 0 809 — — — —_
290 1,265 1,840 142 0 10 0 575 — — — —
235 765 1,291 128 0 0 19 269 26.92 0.000 | 135.81 11.14
40 553 403 140 0 0 0 383 — — - —
138 659 847 134 0 0 10 326 - — —_ —
235 227 678 72 ¢} 0 0 191 25.84 3.591 | 123.24 5.52
16 447 275 34 0 7 0 394 — —_ —
126 337 477 53 0 4 0 293 — — — —
243 528 595 200 0 0 0 268 23.72 2.300 | 109.92 6.39
0 630 299 42 0 3 0 101 — — — —
122 579 447 121 0 2 0 185 —_ — — —
360 157 56 194 0 i 0 75 22.98 2.940 | 113.18 6.00
2 221 218 64 0 1 0 346 — — — e
181 189 137 129 0 1 0 211 —_ — —_ —
277 116 328 180 0 0 0 93 22.04 4.690 | 200. 56 6.06
85 591 407 122 0 3 0 144 — — — —
181 354 368 151 0 2 0 119 — — — —
121 201 262 102 0 0 0 280 19.16 2.700 | 162.69 3.26
76 131 850 152 ¢} 0 0 106 — — — —
99 166 556 127 0 0 0 193 — — - —
113 168 1,335 392 0 0 1 131 16. 59 3.100 | 130.93 5.7t
122 453 2,962 351 0 1 0 143 — — — —
118 311 2,149 372 0 1 1 137 — — —_— —
215 159 1,207 7,146 0 0 0 53 14.55 0.900 | 126.82 5.74
103 190 2,006 530 0 5 0 109 — —_ — —
159 175 1,607 3, 868 0 3 0 81 — — — —
36 107 1,673 282 0 0 0 60 10.03 0.000 | 178.46 6.71
237 500 2,419 82 0 0 0 46 — — —_ -
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Table 71.

Plankton
W. T. ] _
Date ) SP. Settling D&Sp lac- lr%;lllctlll;)fl Total |Copepo- Nauplius Decapo- |Chaetog-
volume volume um number \da P da natha
(ml/ (ml/ (3
1,000 )1, 000 )
Average 17.3223,763] 10.80 5.61 | 0.04951| 17492 | 10,775 3,949 9 33
Nov. 1120, day | 16.45/23,761 6.20 4,35 1 0.07625 7673 4,472 1,775 ¢} 19
” #.  night| 15.38)23, 682 3.65 3.42 | 0.03742| 15371 | 10,138 3,536 0 41
Average 15.92/23,722 4,93 3.89 | 0.05684] 11524 7,305 2,656 0 30
#  21-30, day | 14.87/23,818 9.40 6.01 | 0.06278 8798 6,351 1,433 0 0
” # . night| 14.37/23,794, 13.18 7.05 | 0.08353 7638 5, 566 1,259 0 35
Average 14.62123,806] 11,29 6.53 | 0.07316 8221 5,959 1, 346 0 18
Dec. 1-10, day | 13.6223,884 16.67 7.38 | 0.16868| 10615 8,404 1,391 0 196
” # . night| 12.63)23,918/ 40.39 13.45 | 0.13200] 17394 | 12,688 3,332 0 58
Average 13.1323,901| 28.53 10.42 | 0.15034| 14006 | 10,546 2,362 0 127
# 11-20, day | 13.85[23,850] 16.39 7.06 | 0.08609 5706 3,934 1,211 0, 1
Va # night| 12.82)23,880] 15.81 7.14 | 0.05970] 12098 9,421 2,177 0] 0
Average 13.34/23,865 16.10 | 7.10 | 0.07287] 8905 | 6,678 | 1,694 0 1
»  21-31, day | 11.7923,990| 25.90 9.50 | 0.12987| 11475 9,342 1,540 0 2
v ». night| 10.7724,035 46.79 | 12.86 | 0.08224] 0093 | 5,932 | 1,344 0 2
Average 11,28/24,013] 36.35 11.18 | 0. 10606 10284 7,637 1,442 0 2
Jan. 1-10, day | 11.09]24,281| 48.24 10.31 | 0.09880 6008 4,584 958 0 27
” # night| 9.2024,124| 82.72 18.37 | 0.17166| 20309 | 17,210 2,166 0 1
Averaeg 10.15|24,203| 65.48 14,34 | 0.13523| 13160 | 10,897 1,562 0 14
#1120, day | 10.5224,531| 145.17 28.60 | 0.23534 7051 5,085 1, 131 ¢} 42
” # night] 8.02/24,376| 16.12 6.02 | 0.03543 5540 4,302 823 0 0
Average 9. 27/24,454] 80.65 17.31 | 0.13539 6298 4,694 977 0 21
#2131, day 9.4224,572) 93.84 20.31 | 0.14781 4291 2,664 808 0 3
V4 ~# night| 7.60[24,619] 49.62 11.99 | 0.07870 3537 2,403 629 0 0
Average 8.5124,596| 71.73 16.15 | 0.11326! 3918 2,534 719 Q 2
Feb. 1-10, day 9. 35/24,588] 92.05 22.30 | 0.20622 7339 4,877 1,208 0 1
Vi # . night| 8.35/24,679 220.14 39.38 | 0.37522 5932 4,478 929 0 48
Average 8.85[24,634| 156. 10 30.84 | 0.29072 6638 4,678 1,069 0 25
# 11-20, day | 9.46[24,786| 158.96 | 27.19 | 0.14770| 7197 | 4,815 | 1,584 0 1
V4 #. night| . 6.9225,034 6.78 5.04 | 0.03332) 11581 9,199 1, 421 0 0
Average 8.19/24,910, 82.87 16.12 { 0.09051 9391 7,007 1,503 0 1
# 21-29, day 8.11]24,679 12.10 5.75 | 0.06438 7862 4,253 2,982 0 41
7 #. night| 7.5824,778/ 27.85 8.66 | 0.13696 3226 2,163 565 0 0
Average 7.85|24,729 19.98 7.21 | 0.10067 5546 3,208 1,774 0 21
Mar. 1-10, day 9. 0524,786| 20. 81 6.44 | 0.09243 8465 5,559 2,274 0 0
v ~ night| 7.77/24,500, 12.06 | 5.19|0.02503] 7691 | 5,368 | 1,746 0 0
Average . 8.41]24,643] 16.44 5.82 | 0.05873 8080 5,464 2,010 0 0
» 1120, day | 10.1024,641| 30.16 | 8.55|0.10700] 9448 | 5,131 | 3,518 0 0
4 #. night| 8.54124,710 7.58 4.82 | 0.03372 6782 1,814 4,821 0 0
Average 9. 32|24,676] 18.87 6.69 | 0.0703% 8118 3,473 4,170 0 0
#  21-31, day | 11.26[24,501| 23.50 | 6.47 | 0.06356 ~ 7286 | 2,791 | 3,978 0 0
4 #. night| 12.53]24,556] 15.36 5.92 | 0.03493 3492 1,092 2,175 ¢] 0
Average 11.8924,529| 19.43 | 6.20 | 0.04925 5392 | 1,942 { 3,077 0 0
Apr. 1-10, day | 11.2524,201; 37.90 8.45 | 0. 10004 6784 3,954 2,40t 0 0
” #. night| 11.27124,339 20.40 5.73 | 0.03309 3154 1,536 1,460 0 21
Average 11.26[24,270 29.15 7.09 | 0.0665% 4992 2,745 1,931 0 11
#  11-20, day | 14.31]24,435] 42.76 10.17 } 0.14280| 11682 4,532 6,000 0 0
W4 #. _night] 14.43|24,855] 17.23 5.68 | 0.03833 6558 967 5,378 0 0
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Continued.

Plankton Meteorological conditions
R R . .. [Other Amount |Velocity |

E:tlg(:h g':g;ro Bivalvia ECO:UI Penilia| Isopoda EISh zooplank Iz*o' g 3 of of Tlmi.Of

22 |-ton rainfall | wind |SURSRIne

(mn/day)!(km/day)| hr. /day

137 308 2,046 182 6] 0 0 53 — — — .
131 91 594 494 0 0 0 97 9. 26 3.040 | 109.94 7.24
230 151 947 108 0 6 0 214 —_ — — —
181 121 771 301 0 3 0 156 — —_ — .
296 133 339 146 0 0 0 100 9.92 0.920 | 100.27 4.66
207 139 68 204 0 1 0 159 — —_ — —
252 136 204 175 0 1 8] 130 — — — —
83 63 186 231 0 0 0 61 7.40 0.000 | 121.87 6.79
310 218 362 217 0 0 0 209 — — i —
197 141 274 224 ¢} 0 0 135 — — — —
130 74 56 224 0 0 0 76 7.12 1.110 | 138.85 5.29
148 207 63 81 0 0 0 1 — — — —
139 141 60 153 0 0 0 39 — — — .
105 101 176 207 ¢} 0 0 18 6.10 0.009 | 144.83 5.32
77 57 174 40 0 0 0 o] — — —_ .
o1 79 175 124 0 0 0 9 _— — . —_—
37 76 95 174 0 0 0 57 3.92 3.990 | 180.00 4,75
193 176 264 220 0 21 1 57 — —_ —_ —
115 126 180 197 0 11 1 57 — — —_ —
78 257 191 207 0 20 0 40 3.78 3.010 | 155.00 5.76
70 43 108 170 0 1 1 22 — — — —_—
74 150 150 189 0 I 1 31 — — — _
51 85 407 170 0 0 0 103 3.45 1.030 | 234.55 4.83
38 56 130 187 0 0 19 75 — -— — —
45 71 269 179 0 0 10 89 — — — —_
135 78 343 601 0 0 0 96 4.15 0.330 | 212.00 5.96
20 20 155 207 0 0 0 75 — — —
78 49 249 404 0 0 0 86 — — — —
56 134 247 247 0 0 0 113 2.76 0.620 | 179.00 5.29
42 146 543 104 0 0 0 126 —_— — — —
49 140 395 176 0 0 0 120 — — — —
61 103 167 149 0 0 0 106 3.29 1.460 | 247.78 5.94
48 0 45 289 0 0 0 116 — — — —
55 52 106 219 0 0 0 111 — — — —
76 94 170 177 0 0 0 115 4.29 2.500 | 154.50 5.22
139 78 192 108 0 0 20 40 — —_— — —
108 86 181 143 0 0 10 78 — —_ — —
53 150 466 55 0 0 ¢} 75 8.31 6.670 | 162.50 5.26
¢} 20 21 0 0 [§} 0 100 —_ — — —
27 85 244 28 0 3 0 88 — — . .
17 103 139 136 ¢} 1 0 120 11.13 3.518 | 135.91 4,95
0 0 18 18 ¢} 2 0 187 — — — —

9 52 79 77 0 2 0 154 — — — .
58 135 19 20 0 0 0 197 8.82 2.340 | 124.00 5.01
0 0 40 .0 0 1 0 136 — — — —_
29 68 30 10 0 1 0 167 — — —_ —
152 402 135 35 0 0 0 409 14.33 2.000 | 147.00 8.77
24 21 73 0 0 0 0 95 — —_ —_ —
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Table 71.

Plankton
W. T. _ _
Date o SP. Settling Displac- |Ignition Total |Copepo- ... /Decapo- |Chaetog-
¢ volume d residu- number da Naup llusda natha
volume |[um
(ml/ (m/ §D)
1,000 g ){1,000 )

Average 14.37]24,495 29.99 7.93 | 0.09057 9122 2,750 5,689 0 0
Apr.21-30, day | 14.93|24,502] 21.07 7.01 1 0.07013 9097 2,638 5,508 0 0
” #  night | 15.36[24,584 9.57 5.58 | 0.04841 5169 1,430 3, 362 0 0
Average 15.1524,543) 15.32 6.30 { 0.05927| 7135 2,034 4,435 0 0

May. 1-10, day | 15.84{24,669 36.02 9.03 | 0.08865 6691 3,188 2,507 99. 0
V4 ~ night | 15.83{24,732| 14.50 5.65 | 0.03529 3648 2,005 1,040 58 0
Average 15.84(24,701| 25.26 7.34 | 0.06197 5173 2,597 t,774 79 6]

#  11-20, day | 15.65/24,905| 30.58 7.11 | 0.06468 6656 1,883 3,261 110 2
” # night | 15.47(25,009 11.70 4,25 | 0.028%4 2534 1,392 653 41 0
Average 15.5624,957| 21.14 5.68 | 0.04681 4597 1,638 1,957 76 1

7 21-81, day | 17.48|24,470] 24.66 6.22 | 0.06062 8837 2,890 3,762 323 1
” 7 night | 17.73[24,555] 10.09 4.82 | 0.02510 2518 1,214 460 40 0
Average 17.6124,513| 17.38 5.52 | 0.04268; 5678 2,052 2,111 182 1
June. 1-10, day | 19.25724,175| 33.35 7.70 | 0.09663| 10537 3,035 5, 894 102 22
” # night | 19.3224,317} 1 5.76 6.22 | 0.06213| 3543 1,652 1,138 70 0
Average 19. 29|24,246, 24. 56 6.95 | 0.07938 7042 2,344 3,516 86 11

v 1120, day | 21.02/24,132] 17.18 5.55 | 0.05340 8993 3,251 3,936 60 0
” # mnight | 20.7824,213 9.16 5.44 | 0.03698 4113 2,028 952 22 20
Average 20.9024,1731 13,17 5.50 | 0.04519 6555 2,640 2,444 41 10

7 21-30, day | 21.79 24,105 19.34 6.83 | 0.06451 8791 2,943 3,215 79 21
V4 # night | 21.41[24,258 6.96 4,08 | 0.03883 2958 1,530 550 48 0
Average 21.6024,182] 13.15 5.46 | 0.05167 5877 2,237 1,883 64 11

July. 1-10, day | 21.9922,717| 11.69 4.45 | 0.06405 7150 3,814 1,716 0 2
” # night | 22.75/23,096| 10.72 5.41 | 0.08995 6605 3,700 1,097 126 24
Average 22.37{22,907, 11.21 4.93 | 0.07700 6880 3,757 1,407 63 13

7 11-20, day | 24.62/24,024] 36.52 7.35 | 0.12225] 12259 4,603 4,574 81 23
” # night | 24.5324,023] 35.30 7.61 | 0. 14503 5945 3,059 1,507 99 0
Average 24.58[24,024| 35.91 7.48 | 0.13364 9202 3, 831 3,041 90 12

#  21-31, day | 26.36/24,354] 40.89 7.37 | 0.12276| 14492 4,761 6,219 214 24
Vi # night | 26.58[24,330, 33.54 6.45 | 0.08336 7754 5,358 1,482 2 0
Average 26.47\24,342| 37.22 6.91 | 0.10306] 11125 5,060 3,851 108 12

Aug. 1-10, day | 27.44/24,434 20.99 6.08 | 0.08908 9764 4,237 2,922 235 62
” # night | 27.3824,603] 22.18 6.58 | 0.10745 4499 3,253 293 153 0
Average 27.41124,519] 21.59 6.33 | 0.00827 7134 3,745 1,608 194 31
#1120, day | 28.01]24,369| 21.57 6.26 | 0.08209] 10109 4,841 3,603 78 32
” # night | 26.2024,470 7.90 3.85 | 0.04525| 16076 | 10,578 4,225 0 95
Average 27.11(24,420] 14.74 5.06 | 0.06367| 13075 7,708 3,914 39 64

B148 gEE & LTO Plankton OEEME(L

Plankton 3#% 4 EE /B BEOEET, T hbEROEEN HE I T %, Plankton (31 » 7 I8
BELTIEETHA L1, IZFREHCOWTARRED TH 5, Fic copepoda DX 512, FDZEH
LB, ChalaT s Lo THBIRTWAZ &L Bkt & T A hrTnBNEn &y
FA T DENEN MWD E NS L, BEVIIEREDSERI, H R 275747 ORBRTCHLZ L
2&, Wb EEE LTCo Plankton BEOSECEART 5 3 5 Th B, EED—AF LI, B D Plankton
BBy A% 1 dIC 190642 5 BAv19564E 8 A& C¢, MHER 2 EEER GKEL—3m) k&, By 78Kkl
“C Plankton EOEE L TE Lz,

R F &

n % & 5 &%
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Continued.

Plankton Meteorological conditions
. R . . Other Amount |Velocity | .

EggCh g(?;;ro Bivalvia Ecoactll Penilial Isopoda SISh zooplank Ao' g) of of Tlm%. of

22 |_ton rainfall | wind [FURShine

(mm/day)|(km/day)j hr. /day
88 212 104 18 0 0 0 252 —_ _ — _
296 354 18 74 0 ¢} 19 190 14.03 2.120 | 135.00 7.43
83 62 21 21 0] 0 0 190 — — — —_
190 208 20 48 0 0 10 190 — — — .
166 284 93 55 0 17 17 265 16.24 2.600 | 170.50 6.07
114 15 ¢} 53 0 2 19 242 — — — —_
140 200 47 54 0 10 18 254 — — — _
382 419 90 160 0 { 0 348 14.94 4,520 | 136.50 5.03
80 121 20 20 0 2 21 184 — — — —
231 270 55 90 0 2 11 266 — — — —
514 407 167 223 0 34 17 504 18.33 7.160 | 120.00 3.89
11 74 91 55 0 9 18 446 — J— — _
313 241 129 139 0 22 18 475 — — — —
386 234 62 334 0 0 ¢} 468 20.72 7.210 | 104.50 5.44
109 86 0 43 0 28 0 417 — — — —
248 160 31 189 0 14 0 443 _— — — —
208 199 0 824 0 20 1 404 22.07 4,720 | 127.00 6. 51
142 100 0 582 0 25 0 242 - —_— J— —
220 150 0 703 ¢} 23 1 323 — — — —
643 421 17 871 0 0 0 581 21.69 |"16.160 | 147.50 2.94
99 83 61 290 0 28 0 269 - — - —
371 252 39 581 0 14 0 425 — — — —
784 155 70 320 68 0 0 221 23.19 Q.430 | 115.50 3.38
315 119 24 403 49 398 0 650 —_ — — —_
550 137 47 362 59 45 0 436 — e — —
1,385 398 136 303 77 23 ¢} 656 26.85 1.030 | 122.50 9.84
216 371 109 129 37 33 0 385 — — — —_—
801 385 123 216 57 28 0 521 - — — —
1, 765 491 385 140 17 0 0 476 27.95 1.118 | 107.73 Q.67
252 135 39 98 19 36 20 313 — — e —
1,009 313 212 119 18 18 10 395 — — — —
953 426 622 39 ¢} 0 1 267 28.40 0.000 | 132.00 10.83
o8 98 388 0 0 8 0 208 — — — —
526 262 505 20 0 4 1 238 — — - —_
625 273 426 19 0 20 0 192 26.55 2.300 | 167.50 8.73
300 100 290 1CO 190 1 0 200 — — — —
463 187 358 60 95 i ¢} 196 — —_ —_ —

BRI X o C, WS LK 1 — 3 m BB BIEKA = 4k~ AREAL (FKBIHEDORA
Bk Dt Nl it A, Bk EF B TE k) €A MY - RY T THK L, BKEDOHEL, &
EBITERE. 5 2 RIAMECE K L C5H & Lic, Plankton O¥ET, HR20cnfgh XX13 FH LIFES v
M, BK LA ER ISR L, ¥ KRR XL UHEE, ThERERERR, REARREM THEL .

(@ B % F =&

FR4 U7 Plankton (3¢ — %~ L, Zik Plankton BEHACHE LI, PECEXy P TT 4
A= VEEREBEMLT, 7+ A7) YEENIIBHI s X 5T L, 24T Plankton JBE %R
#7c, Plankton WBEHEHORHI KL N T2AEL100nlL Lz, ZhE 0.5mlD A7 v~ - &
v FTL0EHEA LT Plankton $% % H L7z, Plankton SRS, FHll% K iodb 0o T EBREY A
B4 N THE, SREYOnLE L, EEAPRCIELLPERD DRI, i, NEEET, Pl-
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ankton FPUALAEEEPHAESF CRIEERE L TRk, MEREY RS LEHZ, ROl
RO T W OBANE S SN BTH S,

ks, [RGB OVGTOEENY, EMEI KBRS A L s, RPHIEETORY 6 —7kmic
I3 %,

mor &R

B A OBRELIOA L F &9, 1,000 L iCBE L7, 7ok 21X, 108/ A4, &EHEG10E
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Fig. 102. Variations of the average time of sunshine, velocity of wind, amount of rainfall
(4), atmospheric temperature, water temperature and specific gravity (B).

YKEEL, 7 BEB/NERL, 2 AR X0V5 A 1EFOBRE AT, CHIIERE &S/ HE s
RL, 195546 A LA 6 7 A LHOBWA 7 AL, PHOLEETY, ¥7:195646 ATHOMKTLST A
LHEOERERBEL, 195642 B LEORBROMEN 2 APAOBHADFER EHEIND, TSR
JBEB36. 35CH B, BIRFREIENE L YOEAR TS SIXMART, 7 AL hacitHBERIZS
ey, 7 ATEN S 8 At A BESLY, FERTREEYRL, LEENOEELE ftoTW 5, H103K
QBNE, KBRS X O Plankton JEilE, PEKEAYTRT.

PEEET, R X AFROBARYMNSONE LI BRI TH - 7ons, 19554 5— 7 A& &, 1,000
L7 0.1 g piERL, BRIIEE L DL CRE\, Plankton ¥EIX, 7 A, THEI12A L5
LEE 2 A LT BRI ET 50, BEOERGIREL, ST HE S hic i A M T ITH O
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Fig. 103. Variations of the average settling volume, displaced volume and ignition residuum

of plankton converted into the volume per 1,000 liters.

KOFBC L 5L DTH D, TREBINCBRIIEM L b RE <, i< 3—6 AT DHEMHE-2% 1
BEREC L R ERERD 5 Z L bYErT 5 &, BHEEE X MO BERIC L 288 B {ZT 5
feb L Bbh A, 128 LAt BED 2 BRagE T BT, BRSO WEEC oW T BHEEEY AL
L, TATH, 9$A%R, 08T, BE4LART, 7APEC BERERTY, FL2HAOENE L LK
T5L, BREX, 6 AL 7 ALRA, 8 ALALLIALA, 3 A, 5 ATE»S 7 AhaciE
KA H B, WREOHAMEIL, BROE o1 b 1~ 2 ABIERT 5 2 Lilbh b,
Plankton /g, 1,0000 %72h 5—10nlT, (hilE e Bl 5 & B M 323, Plankton Wi
DD\ AR BEIOPEKEIIEROPEKEL D L RE,

1045 (&) (B) (O, Btk Plankton OfRE7: & O FEM O ZHEE Y KR Licb D TH 5.
itk Plankton T OWCHB &, B EEE L CEEHIIZLY, 1030108 E1 AREHSA
FCREENE L, Tl CHEMOBREEFRLS S, TLBEHICE. 6 A7 Anbl2AET
%L, 1Bh55 FECiidicw, Bt Plankton OKXE4E, Copepoda & nauplius “THbH, h
HOEGEEY, 10825128  ClXERO BRI S8, Lot A CREMOEERN S, i, =
NS DOEEEINL X TAE <, Copepoda TIXI0FH 5 RAEBAMELRL, 3 Axb 6 Al
AT, filJ5 nauplius TR 9 ANB1LA, 3ABT7 Ao 2@EAEEARL, 1 HxD 2 BiiEiMEs
3. Noctiluca scintillans (MacarTNEY) 1T, UIE LITIRBEIC M L, Wb R E e TRBEESY &
BT ERNMBITNBA, KFIEERIL 1, 000 § 2472 b 2007ER{[4 T, 1995410 BTN 7, 000 iK%

— 153 —

MAYJUNE JULY AUG, SEP OCT NOV, DEC JAN FEB. MAR, APR. MAY JUNE JULY AUG.




Number of individuals

200

H M O~NDOO
O O 00000

[
o

n
o

0o "
MAYJUNE JULY. AUG. SER OCT. NOV. DEC. JAN.

FTTrrT

¥

1

1

1 ‘

Total number of individuals, in daytime | \ !
Total mimber of individuals, at night ,' \
Bivalvia -in daytime \
'
1

® © ® O

Bivalvia at night

ll‘ll-lllll‘lllJLlllJllll||1111|1111

FEE. ‘MAR. APR. MAY JUNE JULE AUG.

1955 1956
Fig. 104, (A—C). Variations of the number of zooplankton, (), total number and Bivalvia;
(B), Copepoda, nauplius and Noctiluca; (C), Polychaeta and Gastropoda.
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Fig. 107. Variations of the average number of swimming and head
protruding specimens. Solid circles, swimming specimens;
crosses, head protruding specimens.
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Table 72. The results observed on the behavior
Remarks: P, food suplied; X, water

Time]

(hr)| 1 2 3 8 9 10 | 11 12

S
6]
(@)}
N

Date

N

May ! — — — 2 2 — X — - P 1
2 — — — — 18 6 — X — — = =
3 — — — — 30, —_ — — 20 X —| -
4 — — — 8 — 6 — — 6 X — —
5 — — — — — — — ~— —_— — — X
6 — — —_ 1 — 2 —_— —_ —_— — — X
7 — — — 1 — 22 3 — — — — —
8 — 4 — — 22 4 — — — — — x
9 1 — — — 3 23 — — — — — —
10 — — — — 23 — 4 —_ — — — 1
11 — — — — 25 — — 2 — —] =] =
12 — — — — — 2 — — — x — | 23p
13 — — — — — 1 — — X — — 16
14 — — — —_ 30, —_ — 1 X 2 — | 21P
15 — — — — 14 — — — ] 1ox 26
16 — — — — e 20 — — — — | 20x -—
17 — — —_— — — - — — —_ — 1 20P 19
18 — — —- — — 30 — 12 — — x | 17pP
19 — — — e 30y - —_ 1 — X — | 30P>
20 — — — — — 30> — 27 — — — —_
21 — — — — — 18 . —_ — — X —_
22 — = =] = =] =l = 1 — - 1 ox
23 — — — — 30 — — — —_ — ——n —
24 — — — — 25 — — 1 — 5| — 3
25 e — — — — 18 —_ —_— X —
26 — — — — — 305 — — — 1
27 — —_ — — —_ 18 — 3 — 1
28 — — — — 30y — — x 23

1
1
9
— 20 — — — X 8
13 8 — - 9

I

|
[ 1]

I

@
I
I
SX X

June

— — — — 27 20 —_ — —_ —

— — — — 30, — — — — —

fxxm w9 o] ||

25

I
I
I

— — — — — 8 — 2 — —_ 2 —
—_ — . _ 30y — — — — —_— —
— — — _— — — 30; — — 1 — —
10 — — — — 30> 16 2 X — — 3 —
11 — — —_ — — 14 — 7% — 22 — 6
12 — — — — 10 12 — 1 12x — P 305 —

13 — — — — 2 — 3 — x 13 6| —
14 —_— — — — 18 — — 2 x B S -
15 — — — — 13 5 — — x — = 1
16 — — — — 15 —_ — 1 x — = -

17

18 — — —_ —_— 12 —_ . 2 —_ — X —_
19 —_ — —_ — 16 — — 7 — — | 1x |20P>
20 — —_— —_— — —_— 4 — —_— —— — —_— X




experiment of swiming periodicicity of sand-lance.

renewed. Numbers in each colums show the numbers of swiming fish.
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S
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FLrE 1Enl
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N

BRI

T

LTI

Tl

LT

18l

[

Pl

frre e il

PET

s A O O A O O B O B - R

[T

loo— THET Thel THED Taw I Toll 11T <llo olal 11l oo

[T

0/63
14/63

1/46

14.9~18.
16.2~19.
15.6~17.
15.6~17.

N OO N

14.2~16.
14,9~15.
15.5~18.
16. 6~20.

16.8~18.
15.2~18.
16.3~19.
16.8~20.

—OoNG Qwo

17.1~20.
17.1~19.
16.9~19.
16.2~17.

[@XeNe W)}

15, 4~10,
17.1~19,
17.9~19.
18.2~10.

i8. 1~19.
17.7~19.
16.8~19.
18.6~19.

18.9~19.
18.1~19.
17.2~18.
17.4~20.

18. 4~20.
19.0~20.
18. 5~20.

18.2~18.
18.2~19.
18.6~20.
18.2~20.

ON 0~ NN D B (o] o — b NSO

18.5~21.
20.3~20.
19. 5~21.
19. 2~19.

HODN

18.6~18.
18.4~19.
18.7~20.
19.1~20.

19.1~21,
18.9~20.
19, 2~21.
19. 6~21.

20.2~23.
21.0~22,
20, 2~22,
20. 4~22.
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Time|
(hr) i 2 3 4 5 6 7 8 S 10 1" 12
Date
June 21 — — — —_ 18 — — 4 — — — —
22 — — — — 11 — — 1 — — — 1
23 — — — — —_ — — — — — — —
24 — — —_— — — 10 — — — — =] -
25 — — — — — 12 — 17 — 4 —_ 1
26 — —_ — — — 1 — | 13x — 8p 23 —
27 — — — — — — — X — — — 11
28 — — — — 14 — — 1% — P 18 14
29 — — — — —_ 1" — 2 X 12 P —
30 — —_ — — — 2 — 2 X 1 P 16
July 1 — — — — 16 — — i X — X —
2 — — — — — 10 — 2 — — x | 6P
3 — — —_— —_ — 3 — — — —_ x | 13p
4 — — — —_ — — — 1 — 41 4x —
5 — — — — — 6 — — 2 — =] -
6 — — — — — 10 — 4 — — — —
7 — — — — — — — 2 — — 2 1
8 — —_ — — — 2 — 3 — — —_ =
9 - — f— _— — 2 — —_ — — — —_
10 — — — — — 5 — 1 — — —_— 1
] — — —_— — —_ —_ — — — — — —
12 — — — — — — 4 1x P — — 5
13 — — — — — 1 — 1% — P — 2
14 — — — — — 3 — 1 X P 8 2
15 — — — — — 1 — 1 X P " —
16 — —_ — — — — —_ — X — — B
17 — — - — — — — — 1! xP 10 —
18 — — — — —_— — — — — — X -
19 — — — — — — — — — — | px i
20 —_ — — — — 1 — — — — — x
21 — — — — 3 — — — — — — | 2x
22 — — -— — — — — — — 2 e —
23 — — — —_— — — — —_ — — — =
24 — —_— —_— — — — — — — — — —
25 — — —_ — —_ — — — — — — —
26 — — — — —_ — — — x — - =
27 — — — — — — — — X — — —
28 — — — — — — — X — — — —
29 —_— — — — — — — — X — — —
30 — — — — — — — — — — X —_
31 — — —_ — — — — —_ — X — —
Aug. | — — —_ — — —_ . — — —_ _ —
2 — - — — —_ — — — — — — X
3 —_ —_— — - — — — —_— — —_ X —_
4 — — —_ — — — — — — N %
5 — — — — — . _ _ — — — —

fTigdod 5— 6 B X AAABEIER & © 2 IR A Bh
i, KBOLFCCEREREIANER L0, i 7 A20--238 T, #EERORFIMET L,

5 ALMED A4 » o =1, BROEHEECEHEOIDIERL, EFoMb
STEOMABE T2 L0525, O LIXEMOBIETE» 5L THIN D, hBERLET » 7 T E
E4.21~8.56cm, 0. 24~1.86 9, AEFEREL. 45~3.73Cd o o,

BEMSED 1 5 7 g,
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Continued.

Range of
13 14 15 16 17 18 19 20 21 22 | Mortality |water temp.
co
X 4P — _— —_ —_ — — —_— — — 20.4~.22.0
X 7 P 265 4 —_— — —_— — — — | 20.2~21.4
— — X 22p> — — - —_ — — — 19.5~21.5
— — — 10P x — — — — — — — | 20.6~21.6
— _ _— ™ 2 —_— — — — i 1/42 | 20.8~21.2
— . 11 — — — — — — — 1741 20.3~21.0
— _ — —_ — — — — —_ 1 — 20.3~22.0
— — — — — — — — —_ — 1 2/40 |21.3~22.8
7 _ 2 — — 1 —_ — — 1 1/38 21.3~22.4
—_ 2 — — — — — — — | 3/37 |21.3~22.8
2 — — P 20 — — — — — —_ 21.6~23.2
— 5 — — — — — — —— — — 20.9~23.3
— 14 — — — — — — — — — 20.4~23.0
. _ 3 - 1 — — _ — — —_ 21.5~22.6
— — — — 1 — — — — — | 1734 | 21.7~22.7
— — x i — — — — — — | 1733 | 22.7~23.4
— — 1x — P — — — — — — |22.5~22.8
_ . — — — — — — — — — 22.3~24.3
— — — 9% 6P — — — — — — 22.3~24.2
_ - _ _ l « — — — — — | 22.5~.23.7
. . — — — 7% — — — — — 22.4~.23. 4
_ _ — 2 1 — — — — — 1 1/32 | 22.4~22.9
— _ — — 1 — — —_ — — 1/31 22.6~.23.5
1 _ _ — _ — — — — — — | 22.5~23.4
— — 3 — 1 — — — — — 1/30 21.8~22.8
P - — — 1 — — — — — | 2/29 |22.4~23.8
4 — — ! _ — — — —_ — — 1 22.7~23.8
— —_ J— J— — —_ R — — — — 22.7~.23.8
. . 1 — — — —_— — — — — 23.9~.24.4
— —_ P — —_— — — — —_— —_ 2/27 23.8~25.2
_— - — — — — — — — — | 3/25 | 24.3~26.2
< — — — P — — — — — | 12/22 | 24.4~25.4
— — _— X —_— — — — — — 2/10 24.2~24.9
— - _ — x — —_ —_ — — ] 3/8 24.2~.25.6
_ — _ — — x — — — — —_ 24.5~.26.2
— — —_ — — — — — — —_ — 24.6~26.0
— — — — — — — — — — | /s 25.0~27.0
_ —_ — — — _— — — — — 3/4 25,0~~27.4
— —_ — J— —_ — — —_ — — — 25.6~-26.8
- _ _ — _ _ - — — — — 24.4~.26, 1
. _ _ — — — — — — — — 24.6~26.0
~ - — — — — — — —_ — — 24.8~25.6
— —_ — — — — — — — — —_ 25.2~.26.8
— —_— J— —_— — — - — —_ — — 25.8~.27.0
J— — — — j— — —_ — — — —_ 25.8~27.1
—_ — — — —_ J— — — — — 1/1 26.3~27.8

10— M OFRFER T, M BRMRIFRO SFHRIE R T, RRITTE, FHEUKEY 558
LTHEDEEERAE L b 0T, KNS5, 6, 7%, BEENSBCERROSSILI,
C CRIREBE, A AT I OERBIL 6 AR LS, DV TI8~22, 22~ 2SN FRBRERE
Bx, 2BTHAEL S, 18~22n T35 (o

(D), (I, (D, OFBEMERBLT, A » 7 =0 LERESLHET U, BRGRHLHER (R
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Fig. 108. Variations of the average number of swimming and head protruding specimens.
Solid circles, swimming specimens; crosses, head protruding specimens.
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Fig. 109. Variations of the number of swimming specimens early in the morning (left) and
immediately after feeding (right).
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Table 73. Composition of the bed grains.
(Numerals within parenthesis represent shell persentage.)

Size of sand 8> 8~20 20~-32 32¢ Total
(mesh)
Tachibana 3.36(71.64) 58.76(47. 25) 21.38(11.15) 16.51( 4.75) 100(33. 34)
Todai 4,38(78.40) 20.86(36. 10) 36.28(49.25) 38.49( 7.75) 100(42. 24)
Nakaze 2.91(70.19) 34,26(89. 65) 30.56(19.20) 32.27( 2.10) 100(39. 30)
Miyanoshita 14, 64(45. 05) 58.02(43. 90) 19.50(15. 45) 7.84( 5.10) 100(35. 48)
River sand 2.41( 1.18) 48.98( 0 ) 24.13( 0 ) 25.29¢ 0 ) 100(0. 028)
Mingled sand 3.33(38.52) 36.25(28. 35) 34,84( 5.75) 25.57( 1.50) 100(13. 95)
Sand A 100(66. 10) — — — —

B —_ 100(54. 65) — - _

C — — 100(27. 50) — —

D — — — 100(¢ 9.75) —
ﬁjﬁﬁ?ﬁ;ﬂy — 100(50. 60) — — —
sand E — 27.11(74.49) 27.84(52.55) 45,05(69. 82) 100(66. 28)

F — 32.09(43. 40) 28.84(25. 35) 39.07(50. 55) 100(40. 99)

G — 31, 85(20. 40) 34.56(10. 40) 33.59(25. 15) 100(18. 54)

H — 49.34(74.49) 50. 66(52. 55) — 100(63. 38)

1 — 52.67(43. 40) 47.33(25.35) — 100(34. 86)

il — 47.96(20. 40) 52.04(10. 40) — 100(15.20)

K — — — 100(45. 60) —

L — 100( 78.5) — — —

M — 100( 56.0) — _ _

N — 100¢ 32.0) — — —_

0 — 100C 0 ) — — —

P — 100(17.05) — — _

Q — 100( 6.65) — — _

R — — 100(14.57) — —

S — — 100(15. 75) _ —

T — — 100¢ 4.70) — —

U — —_ 100¢ 0.25) — —

v — — —_— 100(12.40) —_

W — — — 100(18. 96) —

X — — — 100( 8.23) —_

Y — — — 100( 1.06) —
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Table 74. Experimental results regarding the bottom sand selection of sand-lance.

Period of Order.
No. W.T. Remarks
culture “c) 1 2 3 4
: : Miyano- Sand:--10° ¢
i |Apr. 25~Apr. 30|11, 4~18.6Tachibana 50| Todai (17| Nakaze |15 4% 10|in total,
2 |Apr. 0~May 412.8~17.6 ~ 40 s 26 Miyano i3 River s, 6;7‘272;1<?r depth-+-
3 |May 4~May 813.5~18.3 ~ |50 Mingled log piver 5 | o Mivano | gl Amgunt of
4 May 8~May 1213.5~16. 1| Nakaze (34| Todai  [21| Mingled 5 =7, 1o inflow Jday
5 |May 12~May 16(13.0~16.7 % 24 Nakaze |19] Nakaze |17 Nakaze |4
6 [May i6~Mey 21[13.5~19. 1 cC less B 3 D 22 a 7
7 May 21~May 2217.4~19.4 White  |29| Black 290 - Red 3 Blue |3
8 |May 22~May 26|16.9~19, 8 Nakaze (22| Nakaze |19} Nakaze |18 Nakaze |9
9 |May 26~May 30/15.7~19. 5 G 22 E 17 F 15| River S. | 9
10 May 30~June 2|17.9~19. 4| White 18| Black 17 Blue |'2| Red 1
11 |June 2~June 6|18.3~23.0 I 26 H 104 T 7 K 5
12 |June 7~June 11{17.7~22.00 H |27 J 20 1 10 g 3
13 |June 12~June 1519.3~21.9) White |21} Black 14 Red |4 Blue |0
14 |June 15~June 20119, 8~.24, 1 N 2 0 17 L 15 M 7
15 June 22~June 2618.9~22.9 N |s§ Q (3 p O o |6
16 |June 26~June 30/19. 4~22.4/ 8 42 T |41 R PRI uy P
17 June 30~July 2@21.0~22.6f X 1471 V.Y. 32 — [ w [29
18 [July 2~July 6|18.7~23.1 vy Wkl v s x B w19
19 [July 6~July 921.3~25.2] N |46 Q@ 188 T B4 x |0
20 |July 9~July 12[21.2~25.6 N 52 Q 36 X 23 7 22
21 July 12~July 16/22.3~27.3 N 49 T 38 X 21 W 20
22 [July 16~July 1922.0~26.90 N [40 T 37 x Pl w 172‘8\;%1?562 of
23 (July 19~July 23/18.9~27.3 N 48 T 34 X 21 W 15 » 16
24 July 23~July 27/24.9~27.3 N |41 T BBl w |18 X 14 » 6
25 |July 27~July 3122.2~27.9. N 138 T |27l x [5 w |6 ~» 6
26 |July 31~Aug. 420.8~28.8 g 21 T |20 x 1ol w1 o~ 22
Table 75. Compositibn of the body length (in cm) of specimens employed for
investigation of sand selection. :
I;if)};ir?dg o A ¢ [P-0~5.2]5.2~5.45.4~5.65.6~5.85.8~6.05.0~6.2| 6.2~6.4) 6.4~6.6
Nakaze | Apr.25~June 6 ! 3 1 5 13 16 16 14
Setoda June 7~June 20 — — — — — — — —
Koéne June20~Aug. 4 — — — i — 1 3 24
g;soll’;‘dg ];f;i(;’gr:int 6.6~6.8[6.8~7.07.0~7.2(7. 2~7.417.4~7.6[7.6~7.8" 8 B O~ | Total
Nakaze Apr. 25~]June 6 6 1 1 — 1 — — — 78
Setoda June 7~June 20 1 1 4 10 19 13 8 1 57
Kone June20~Aug. 4 76 87 50 28 6 - 1 — | 277
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PEA AL

-
—

— 164 —

LHboh B, B/ UL, 8 mesh D EoOWKTAE L, B LB EEOSER



EL, &HLRpERE,

S5, 81, RUWEREALIESGOA > THBRARH LIzb 0T, 5 Tiild~2UE, 8Ti19
~22RLTE L DI VIBDOEWERER U

613, BWERTFORETIBC AR LIL DT, 8mesh LTDB, C, DTRHIZEAEEZRL LR
e, ELHEFOREVCARBAEND V. KB, BEPC» FBEYREGL, RRRAROBEY L
LRI DT, E, F, GOMEICETRDE, Eill, 1213, E, F, DOERI H32mesh YTFEHHEL
7o DK E, 32mesh IEDLDEXHEE LIL DT, 447 TWAKUIK DI, B4, 1513, 8~
20mesh DOICHERTALEFILCREX R LTEALEL, M, N, 0, P, QOEBICOWTHE
Licb DT, NBRD A » 7 TOWARDE 2, ARERIES 66~32.0% DN, P, QTIHTELA LEN
fol, SEERLGIY, 20~32mesh OWRIFICOWT, HBRBAROHEY L H~_4LDT, R, S, T, UD
B s bileatz, V, W, X, Yi%, 32mesh IFoOREFIEoNT, BBREALZD B2 57
DN e DT, FEBLT, 18H5RT X 51 ABBEAD BB, W 80 2bh 3 k5 Ths, ERI1,
20, 21, 22, 23, 24, 250F, HARE ZOMTOMAAGHRICL - T, FT OB OW TR LER Ui,
SRR L BE, 4 HFTOEAST, NOMBIER 1A 4D, RFORG/PIVX, WHVI
LERR L, MBER2LIEHIE, KELRC X ARSI,

DERA HF T OBIKT D SR AR BB I, 8 ~20mesh DR 2.501C, HFEED=F £ 163.3¢
7 VB 2nlic i Lichb DX BALTERL, ToRR L% RAMEKRCBLTHT: 5 L.
#1EEOREY 5 A2LBIC T o cdy, B L BRREHD, ZoBRIhbOEE»BRET 5755 F30
BECHL: HEBELLOBE2, 3EOERYThol. B 6 FI2AETH UL 5 Lics, Biad
BEIHILTE et otz, BRT, 10, 1813, FHELULBETC N5 1 7 7 =0 L AE L ZR
T, WTFROES A 57 TOBARNL, AEARLE L, BENIHCO CERERLI,

BIITH WhBEAEE

4ﬁ+ﬁ@m@ﬁ@@¢mﬁk?5:auﬁ%f,Mmmzx(NM)%Atwmmsmomfﬁ%LT
Whe I, 1A TRADHEIEEIC OV, 14 0 kL, RElE B BIS BA
©, FOMOBIIIBRIC AL EAT B, EREWECBEEL, BoBERNOEYF5 I ExMol, L
LI DA » IR RETACH D, ERPORNEDMORITEHAT LT, REERCHELS
2 5hDEEPNS, F I CTHEE20m, HESBendfi i i, BORBESY FFThbahie A
5 TRIEEL, S0 A 7 = ORI E L B,

B E KR _

#76321%, 19544E 4 A24, 2THRCATIn» IcRER R 2R T

“Table 76. Rate of the specimens which burrow into the bed sand thirty minutes
after released. . . i . o

(\)IfOL g)%ciglfens Winds - |Transp-
Date | No, (W. T. d Time . |Weat her| Cloud ‘Waves|arency A.T.
san . . !aurrow1ng Vel Dir
°CH L) into sand : : (m) “Cc)
Apr.24| 110] 15.2] 2.5 [13:30~14:0011(10.00%) ¢ 9| 1|SE| © 7.8| 14.2
1m0 # | # [14:30~15:00 O .
Apr.27| 92 14.5 2.5 |13 147~14:07[70(76.08%) o | 10| 0|—1| @ 9.0 14.5
v w | w |14:25~14;5581(88.04%)
sl w | » |i5:00~15:30[70(76.09%)

b 1| EHOERTE, BEE0NBOMEA R0 ~10%T, £ 2 EE KK TIL, 76~88% DIEA
AR LT, & OBERIC I 2WAROEIHERAOBENC L 54 0T, F1EEOER T, Halao
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Table 77. Experimental results of the variation of body colour caused by various
colour light obtained through colour filters and climate, sea conditions
at the investigation day. '

(1) List of observations carried out.

Velocity [Direction Water
Date | Time [Weather|Cloud| of of Wave| Tra. Sp. y P W. T.
. s colour S
wind | wind (m) ¢c.c)
1954 | hr min|
Apr. 23 11 20 — 1 : — SW 0 7.0 23.94 6 8.3 13.8
14 54 — 9 —| sE 0 7.8 — — — | 4.2
(2) Experimental results.
No. of Blue—Reddish vellow 5:1‘}3‘1;*;
No,Colourisp ec—s SP. W- T |hin secimin secmin secimin secjmin secimin sec|Blue Remarks
mens | (15°¢) (¢°c)| 6.00| 6.30| 7.30 | 11.50 (Sec)
‘Water. 30
1 |Red 20 |23.94 13.8~18.0 — — — — — — — | Sand 0.5
Yellow! »# — 18, 6 — — J— — — — — 2
Black ” — 17.4 — — — — —_ —_ . ”
Blue ” — 19.5 —_— = — — — — — ”
Green| # — 19.6 — — — — — — — ”
Violet 7 — 20. 1 — — — — — — — ”
2 — —_— —{ 3.00 5.00 8.00 | 12.00 | 15.00 | 18.00 — —_
Red 14 — [13.8~18.5 — — — — — — — |Water. 34
Yeilow| 16 — 20.2] — — — —_ — — — ”
Black | 14 — 16.4 + 7| +7| +7] +11 | x12]| "+12 60 ”
Blue 16 —_— 19. 5 _— — —_ J— J— J— J— Y
Green | 14 — . 20.2 — — — — L = — oy
Violet | 16 — 20.6| — — — — — — — ”
3 — — - 5.00 6.00 | 10.00 | 20.00 — — — -
Red 13 —  [13.8~19.2 — — — — — — — [Water. 34
Yellow| 22 — 21.0 — — Ju— — — — — ”
Black 9 — 16.8)] + 8 + 7 — — — — 20 ”
Blue 16 — 20.0 — — — — —_ — — ”
Green | 12 — 19.0 —_ — — — — — — ”
Violet | 20 — o1.2]  — —_ — — — — _ ”
4 — — — 2.00| 3.00 — — — — — —
Black 9 — 17.6| + 6 — '_ — — - 26 |Water. 3§
v w —_ 18.6f — | + 8 — — — — 24 ”
5 e — — 2.00| 3.00 — — — — — —
Black | 20 — i5.8/ +10 — —_ — — — 33 (Water. 5§
” ” —_— 16.1 — +17 |0 — — — — 30 Vi
v | o — 14.7] + 4 — = = = = — ”
Ve 7 —_ 15.2 —_ +17 — — — _— 30 ”
v | o — 15.00 +18 — —_ —_ — — 41 v
7 ” — 15.6 — | +19 — — — — 42 ”
“ ” — — + 6 — —_ — — — 38 ”
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WEIMETHR B o oo FRERR LA L OBRG KRELIETH A RET HICAHEOBRL, HOE
Win EOWE TS A F TS 5 EHY, FE BABRET s HERERET 5,

BIsE %k & L {t '

FEOAEEMY, B ol g 2 M U CaRMRA 0GR OERY > T it L b
PO L X, BEC L > THREOBUIKIST HREARER S CRIA, 1951,

4 5+ oy, BEEISEGYELEM LV, TEERE RS HEaTREC X » TELT
Bo TDZ L, FERCOWTLRHCBEIND L AT, BHEEDA »+ TEERACLTULESLL
BT 5L, BEOA HF IIFRE, PENTRIOOECERT S, i 1o, WETHRIES
NHA HFTORBIL LT, FOBOWEDREN 1D EL, FOHME L THDODA H T THHEE
BB LR, KESOLORBHCEBALTHADTREATHD L5, bithiul, 1964F4 7, 14
> TP R W THREER O $ DIt oW TR o B ba e Lz,

£ B 5 E :

(1) MEcEE29en, HXTedIHy 7 AKEY 6EAEL, FARECEKS L AR, SHHE
WEBOA HF TRHBEL, THOMERB LR T 7 VT T AKEL AL, FEOECET M2 H
ELT,

(I HhZied A TxAh, WHh LT T IeEd ok aoB s LOh I ikER e 7 7 VT
BV, BOEBEZSD TTFEh e oW THlF L.

X B & R
BT, (1OFETH - FREEYRLELOT, £ 1EDOERTIE, ForibNERER
Mote, EOREELTHY 0.5 FoAhickdtEL bhicnT, §2HEOFRUEDY R, 7
2, 3EOERD B HF THEOEML, FBCLoTRI 52 EaRL, £4, SEHOFRTIE 24
BIC—EMIE R G OhDARER L, ¥hdbnnbBERECELTE0KR, bTn0ParHE LT
DHHRbIT,

Table 78. Experimental results of the change of body colour in bamboo cages hang in the

sea from a boat with or without coloured cellophane cover and climate, sea
condition at the investigation day.

(1) List of observation carried out.

. Velocity | Direction W.T.
Date Time ‘Weather| Cloud of wind | of wind Wave | Tra. (m) c)

1954 Apr. 24 11hr O4min 6 2 0 0 0 8.0 14.1

(2) Experimental results.

No. of Response
No Items specimens W-T. CC) | "Blue—~Reddish | Reddish—Blue
: yellow yellow
min sec
1 Depth (m) 5.00 -
2.4 14,1 + —
1.5 Many - + _
2 Colour ) — 5.00 —
Red 110 15.0~15.2 - —_
Yellow — - - -
Black — — + 27sec
Blue — - - _
Green — - - -
Violet — h— — -
3 Black 2.00 -
Many — + 3lsec
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HT8RIFRITY: () OFERT, WEA » F T REBOFEH w7 7 VTEBokE 1 5~4 dm T
LRiEBY, B0 LR, ThIHIETseeritT s, FARBCET LLE2, 3H
| HogBcin, EBAE (1) OEh LR Bfitry s v Tiko kBCAEROEENS b,
P EDEREABHTEE, 15 F2OERBREHCEL, HDEIOLEFROACH LT ORAPELEL
QI

#1955 H iR v
RSt H o+ 213, KEDOLRE O THHIREATLEE DA T I W e 2t ((FEEKERRS1946—
1950), 8 ARBEIREEI . EE LI, < vHRER X 2HE4 FHESLIORNC R HEALZRIE
L, A 59 = OEHERRT,
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Fig. 110. Structure of the apparatus designed to collect aestivated sand-lance.

R £ F % ,
| TR IMED BIECIT U, MV BOE O St 6 v — 72 I L TR BMIEEIC A 5 0k TF
| BIEFES <o WECEBITE D Ao T REF Do TIROMEG % R, FERLIECE & B ko1
| % T RIE U, BRI LAl SRR 8 T F& LCHBE—Rat, vEmigE Ak
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Fig. 111. Map showing the places where sand-lance aestivation was investigated.

B E &R
BRERITETIEICRTBEVSET, EBARIL 23.9~25.0°CTHotr, Ficd HF % SHIFETER
HUS BT, B CEERRABRYE L2 EEHD TS 3,

Table 79. Number. of the sand-lance collected in summer, 1954,

- q i

Sagi
Shima |

/\a\

Investigated Bottom B}
Date place Depth(m) W. T.(°C) Colour of sand No. of sand-lance
Aug. 4 Hoso Shima 24.3~24.5 | White shell mingled sand 18
” 23.9 Dark whit fine sand 0
; Iwashi Shima 20 — Gray coarse sand
5 Aug. 10 Hoso Shima 8 24.8~25.0 |White shell mingled sand 63
: Tachibana 14 25.0 Dark gray sand 2
FE80FIL, o » F A OTRRIERE R T,
| Table 80. Grain composition of the sea-bed inhabited by sand-lance.
‘ Tachibana Saga-shima Nakaze

Mesh

| (1)Sand-lance 0|(2)Sand-lance O (S)Sand-lémce 11(4)Sand-lance O

Sand-lance 2

Sand-lance 19

3 _ % 31 % g % 91 % A AR
8| 27.254[17.55] 21.074] 9.21| 7.276/ 4.59 5.526) 4.20] 2.590| 1.52] 12.019 4.54

20 | 96.478| 62.14] 141.781| 65.08| 113.917| 71.94] 64.057| 48.70| 46.295| 27.29| 246.697| 93.37
32 | 25.226| 16.24] 48.165| 21.07| 34.033; 21,49 51.688 39.30] 65.328 38.5] 5.066| 1.91
Residue 6.300] 4.05 10.562| 4.62| 3.114] 1.96/ 10.248| 7.79| 55.398] 32.66| 0.429] 0.16
Shell —| 26.60 —| 14.60 —i 2.80 —i 19.6 —{ 18.00 —| 8.00

1 PRERERC X 5 &, HELSHI20mesh 2353 % <, SLTEHS Tid32mesh, Pifff% TiT 8 mesh 232
e S, —HHEERE Ti132mesh 214, 20mesh A3 FUTDWTHL,

CDORWEERND, 47 FTREHMOKE 24° CHHETIE, BEODFCEALTERL T2 58
Binkicot, EBAGOBEIERRL, F8RCTTED T K6 37~9. 3Bon, [EHES. 94~5. 14%
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RL, Blrefms vl ABEHRYE chiE L Tuic, ThbbERBINEHETIbS,
PHEEET 5 ARD3. 37 D 3 k& L3.88TH -1,

Table 81. Results of measurements of aestivated sand-lance.

Total Body Head Eye Body Body
Date length length length diameter height weight Fatness
(cm) (em) (em) (cm) (cm) ($)

1954 Aug. 4 8.22 7.54 1.76 0.34 0.67 1.65 3.85
9.40 8.74 2.06 0.35 0.75 2.67 3.50
10.16 9.35 2.25 0.41 0.76 2.45 3.00
8.15 7.45 1.75 0.35 0.70 1.84 4.45
8. 14 7.48 1.70 0.30 0.68 1.63 3.89
8. 46 7.75 1.84 0.30 0.70 1.85 3.97
8.82 8. 14 1.86 0.30 0.71 2.04 3.78
7.70 7.05 1.75 0.30 0.65 1.48 4,22
7.87 7.22 1.76 0.33 0.67 t.45 3.85
8.22 7.59 1.75 0. 31 0.66 1.64 3.75
7.90 7.26 1.75 0.32 0.65 1.60 4.18
8.37 7.73 1.80 0.35 0.69 1.93 4.18
7.92 7.60 1.70 0.34 0.65 1.29 2.94
7.70 7.10 1.62 0.31 0.65 1.39 3.88
7.69 7.06 1.65 0. 31 0.65 1.55 4. 40
3.05 7.41 1.73 0.32 Q.67 1.63 4.01
7.43 6.80 1.69 0.30 0.61 1.19 3.78
7.65 7.05 1.65 0.32 0.64 1.47 4,20
Aug. 10 6.90 6.37 1.54 0.34 0.50 0.47 1.82
10.16 9.38 2.25 0.42° 0.78 2.68 3.25
8.98 8.28 2.0! 0.35 0.70 1.89 3.33
7.56 6.95 t.68 0.30 0.68 1.67 4.98
7.92 7.25 1.76 0.35 0.70 1.78 4.67
8.27 7.60 1.86 0.32 0.70 1.99 4.53
8.52 7.80 1.84 0.31 0.70 2.15 4,53
8. 41 7.78 1.85 0.30 0.71 2.09 4.44
8.00 7.40 1.80 0.35 0.70 1.78 4,39
7.85 7.14 1.65 0.28 0.65- 1.68 4.62
8.05 7.38 1.73 0.31 0.70 1.90 4,73
7.79 7.15 1,70 0.31 0. 64 1.57 4,30
8.38 7.75 1.74 0.37 0.70 1.65 3.54
8.51 7.87 1.81 0.33 0.69 1.89 3.88
8.27 7.64 1.77 0.35 0.69 1.84 4,13
8.22 7.54 1.80 0.33 0.71 1.82 4,25
7.23 6.60 1.65 0.32 0.60 1.18 4.10
8.08 7.49 1.73 0.30 0.65 1.50 3.57
9.24 8. 56 2.06 0.37 0.74 2.53 4.03
7.96 7.28 1.78 0.30 0.66 1.63 4.22
8.05 7.42 1.77 0.32 0.70 1.72 4,21
8.05 7.40 1.75 0. 31 0.69 1.55 3.83
8. 11 7.50 1.70 0.3t 0.65 1.92 4.55
8. 50 7.80 1.82 0.33 0.64 1.70 3.58
8.01 7.42 1,72 0.32 0.65 1.72 4.21
7.84 7.20 1.74 0.31 0.70 1.76 4,72
7.70 7.09 1.70 0.30 0.62 1.55 4,35
7.94 7.30 1.76 0.34 0.66 1.70 4,37
7.93 7.27 1.68 0.33 0. 66 1.59 4.14
7.66 7.01 1.73 0.33 0.65 1.46 4.24
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Table 81. Continued. ‘
Total Body Head =~ | Eye Body | Body~

Date length ' length length diameter height weight ;Fatness
(cm) (cm) (cm) (em) (em) (9
Aug. 10 8.20 7.55 1.73 0.33 0.69 1.85 4.30
7.85 7.29 1.73 0.:30 0.64 1.51 3.90
7.90 7.35 1.75 0.30 0.63 1.36 3.43
8.09 7.55 1.70 0.30 0.70 1.91 4.44
7.75 7.10 1.7 0.30 0.65 1.69 4.72
8.00 7.39 1.79 0.34 0.64 1.58 3.9t
8.04 7.41 1.78 0.30 0.65 1.61 3.96
-7.72 7.11 1.75 0.34 0.60 1.16 3.23
8.20 7.52 1.77 0.30 0.65 1.69 3.97
7.60 6.95 1.61 0.30 0.63 1.4 4.20
7.64 7.07 1.76 0.32 0.69 1.80 5.09
8.08 7.45 1.75 0.36 0.70 1.85 4.47
7.65 6.95 1.77 0.32 0.62 t.45 4.32
7.42 6.80 1.61 0.30 0.60 1.30 4.13
7.46 6.80 1.67 0.31 0.64 1.25 3.96
7.39 6.86 1.70 0.30 0.57 1. 10 3.41
7.99 7.35 1.78 0.31 0.70 1.79 4.51
7.73 7.10 1.66 0.31 0.69 1.54 4. 30
8.00 7.39 1.67 0.30 0.65 1.67 4.14
7.83 7.29 1.78 0.32 0.69 1.74 4.49
7.75 7.14 1.69 0.34 0.65 1.70 4.67
8.02 7.42 1.69 0.30 0.70 1.93 4.72
7.96 7.30 1.76 0.32 0.70 2.00 5.14
8.26 7.62 1.88 0.34 0.72 2.01 4.54
8.17 7.50 1.73 0.30 0.62 1.39 3.29
8.39 7.68 1.77 0.29 0.71 1.96 4.33
6.95 7.36 1.66 0.30 0.60 0.87 3.38
7.97 7.25 .71 0.31 0.65 1.70 4.46
8.18 7.50 1.80 0.30 0.64 1.68 3.98
7.78 7.11 1.77 0.31 0.62 1.35 3.76
7.89 7.24 1.74 0.34 0. 65 1.68 4.43
7.67 7.02 1.75 0.31 0.62 1.39 4.02
7.72 7.20 1.70 0.30 0.66 1.65 4.42
7.85 7.24 1.72 0.31 0.67 1.35 3.56
7.55 6.94 1.66 0.29 0.65 1.25 3.74

B, B (1962) 13, PER 7 e v 7 &HBIIS\T, 195855, 7 A3 X UV19594E 6 Bk L Aokl 2
F O RBIEEERYMEL, 2250 RS X » TRESh AREREOBENBWC L 51 5
> T OHTHILELLRD X 5T, BHFKER I OCBHKEY DR FRNESECh 20, KFFECEL
o B TR IR TR,

A4 HFTDEFEENSEE T2 E, 5 ALED L DX Plankton AfER SV F AEFEIEER 2 FvE
BT LB il %, A # 7 TR0 LRCHEVWERT 5 52 bh, EROZEMBSHEILEI
2, BLI2E R b3 X 57 AREEED BRESYHOEBOIERNALARDL L, — 801 » X5~
7 ACIE, NV P AEBCA S ThHb S EFAODEK LFESNI b0 EELDOhS, ZZRkADRST
B TOFENES, 9 BOERERR L OTHRE Uk is, BRCALUEOBED, H5WILEKELE
S TERCBAT 227, BRCBHTL00H 50, SHOBHTHRE LIV, LHLPHRED
AT & A SEE SO WEE R LT A H 7 RS TH Z L2RTLOT, BB
ROEIHE RN, BRI hIcA o T OHEERL, $82EDL 5T, 0, 1FANBEARIKT-5X
5TH b,
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Table 82. Assumed body length of the specimens in the stomach of carnivorous fish.

Body . .
length{5.5~ (6.0~ 6.5~ (7.0~ (7.5~ 8.0~ |85~ [9.0~ |9.5~ | 10.0~ |
@em| 6.0 65 7.0 7.5 8d 8.5 9.0 9.5 10.0/ 10.5 Totl No.
Date
1958 May 1 9 4 15 10 2 _ —_ —_ — 41
July — — — 1 3 0 2 1 — — 7
59 June | 0 1 7 10 3 0 0 0 2 04

B0 F &£ &

A4 »F TOBBCITBRENSE L, BALEL Bomic BT %, B3, =, i TERSB O
oWT, BELEERERT.

Table 83. Number of the parasites of the specimens caught at the three fishing
grounds by body lengths.

o Range of Averge
Fishing Date Range of No ; Total number
. Iparasite Mode . number of | Remarks
ground body length numbers of parasites parasites
(em)

Saizaki 1954 Dec. 4 6~ 7 15 2~-54 4 226 15.07

7~ 8 156 0~78 [§} 1642 10.53

8~ 9 39 1~52 3 318 8.15

9~10 3 O~11 — 17 5.67

Dec. 17 6~ 7 13 0~31 5 99 7.62

7~ 8 59 0~47 2 637 10. 80

8~ 9 35 0~26 2 250 7.14

9~10 4 3~ 9 — 22 5.50

Dec. 21 6~ 7 104 0~86 3 792 7.62

7~ 8 143 0~93 .2 1629 11.39

8~ 9 35 0~20 S 295 8.43

9~-10 2 2~ 7 —_ 9 4.50

Dec. 29 6~ 7 24 1 ~62 2 242 10.08

7~ 8 125 0~68 4 1511 12.09

8~ 9 76 0~66 4 715 9.41

9~10 9 4~ 9 7 55 6.11

Tachibana | /55 Mar. 5 7~ 8 i 3 — 3 3.00

8~ 9 32 2~27 8 316 9.88

9~10 29 3~35 8 313 10.79

10~11 2 17 17 34 17.00

Mar. 7 7~ 8 1 3 —_— 3 3.00

8~ 9 39 2~.35 6 333 8.54

9~10 54 2~34 8 656 12.15

10~11 3 9~.28 — 54 18.00

Nakaze 59 Apr. 29 5~ 6 2 0 0 0 0
6~ 7 42 O~ 2 0 4 0.10 }O-year fish

7~ 8 14 0~ 2 0 5 0.36

8~ 9 50 0~21 3 253 5.06
9~10 50 0~21 3 200 4.00 }1-year fish

10~11 4 5~ 9 — 27 6.75

LROA » 7 2 FET HRBAFEOEROBR E b TR, FHICKIT 5 1B4E12A21ADHET ~ 8
DA 7 F = TCL 0~ ET B, LarLienih, FEREDE— FIX0~9T, 177 1 BCFET
% i B B PICR L BLIBRD X 5 TH %,
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Fig. 113. Local differences of the number of parasites.

R X AL, FRESTEEOMBECHEGCEE BB T 58, SIERS TR OB,
S TR CHINT 5, ¥ ohiREOER T, OFARINZEA CFERIFD DAL, 2Dk
HILHB S LI HAERBOHET B & LITEREL, A 7 TABOHICHA RS L5 Bbh 52,
ZFOFEREHLNCT S 2 &, FRTIIEETH 5,

B2E WHFEKRE

A AT TR OB YA O T 2 Z LY, BEFHCEbSTEERZ L EELDRD,

Ryvanp, J. S. (1964) 1%, Ammodytes marinus (Rarrr) @ North Sea T BELHFCOWT HE
Lize Tiebb A marinus 1%, HAT 100—5, 000 Rux ©KES ~10mEic %< HE L, RENTiesr—
BT B0, O 5B RO AR BT 55 Lwv &5, —F Meex, A. (1916) & Ammodytes
americanus (DE KaY) &oWT, B loemic @ L TR EXBGL, hESaThBEBCBTTEWS,
EEBIY A personatus OF(FHOTEKE X LML, BEFAHRAEOFHIEEL L THIRCEFE L,

HE AF E N

# 1 [EIH o 925, 199848 1 §20~291, 778, i, SEORRBTIT . BEFE FL4FR
TL57%, SEWCIRETEETLIHAEYER L, $hbbd 77 3 0FEREIT, RE ERAFIHET 548
BRETH DD, BROBLOEINCE LN T3S, LdioT, 4 77 IREFR, BT Lichis Tk
UEBEEY LT3 240N 50T, HLARKO & S H a2 B IR ER L » b XXI) o1 » =
TFABRIEZBRLC, BB EHEND L Ui, foRiERARERMIT, @R 20, Tofu: 16
fEl & Uiz,

Boat
Current direction = {
—_—
P2
A ?3
R RN
ope - Plankton
4 net
=5
Iron' -6
rod

Fig. 114. Sketch of the formation designed for collection of larval sand-lance.
(1) HEFREEOEE
MEPOEFIOmEPETL, $EOLMRILe — 7T HEK B%E L, Plankton net OEfFIE2 mC, R
BRI 6 AT L CRA LA, SREIRRE 2 mofhzEf 7T, Zhi 6 F#EME Licss, ZoBEEIT HI115
Mer+@h TH 5,
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200.0

Iron rod

Plankton net

Fig. 115. Composition of the collecting apparatus. Unit: cm.
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Table 84. Climate and sea conditions at the investigation days.

. Direction|Velocity W(');I" W(.);I‘. Transo-
Place Date | Time |Weather| Cloud wci)rfld v;)lj; q wave || oer lbottom Depth arenc;
layer |layer

cC) ¢ (m) (m)

Tachibana | Jan.20 | 13:00 | b c 6 E 1 o| 1.4 | 11.2 25.0 —_—

21 {11 :00 r i0 E 1 o 1.2 1.2 — —

Feb. 3| 13:00 c 8 w 2 2 J— — _—

4110:20 bec 3 NW 2 1110.0| 10.3 25.0 —

11:30 b 2 NwW 1 — - — —_

Feb. 10 | 11 :20 c 10 E 1 1] 10.2 | 10.2 21.0 4.8

12 : 20 c 10 S ! 1M = — — —

14 : 00 c 10| SE 2 1 —] — — —

1500 c 10 SE 1 1 — — — —

Nakaze Jan.23 | 16 ;00 bec 6 W 21 11.4 | 11.5 — —

24 | 8:00 bec 3 w 3| 10.6 9.7 13.0 3.9

g}l:‘ij;f: Jan. 28 | 16 : 00 [4 8 SE 1 1110.8] 10.8] 25.0 7.5

29 8:00 r 10 NE 0 0 —_ — —_ —_—

11 :00 r 10 NwW 0~1 1]10.71 10.4 | 25.0 7.3

80K, FHARBHI O EREA A ) THEFE, Plankton ¥ & Plankton JLBE TWIELRA »F =
RefFBEs 7.

BOOEIT L B &, A H T THEFEULSS,

FER, KB Lo TRInD, ¥fc Plankton WREILA % F

SR AR KX {, EED Plankton BB TEOL D L b &\ H% R7, Plankton Ik
WEC A LN BKENOZEL, hSOREREN TN ENEROBMLUCEIICS S L2EL DL, BE
BB e s AR L KRR EEBE I NS, BERC X - TA 2 7 THTSRE I B

W, &S & R4 Plankton WBREREEES LC, 1 » 7 THEHARIEL, ok

AEHIRZ LT

BAGEHHEFEERDT, 3BHOBEH T T 6T L, HUKNL bhb, HLOR LA A 7 FT/HAFD
BENALES &, KB4~ 8 mfPRCBALRTSDE, FEELEEAEBDOI NI EERX

N5,
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Table 85. Results of the collected number of larval sand-lance and the
compensated number of larval sand-lance with settling volume
of plankton in various layers.

1. Tachibana
No. of larval sand-lance o Blacton (o Tavvat sand-Tonc
22 1058, JAN. 20 | JAN. 2i JAN. 20 | JAN. 21 |JAN.20|JAN.2I
2:40~ [14:00~ [0:40~ [11:00~ Total
13:40 15:00 10:40] 11:30] 1 2 |l @12 Mm@
1 2 m (2
(m)
0 7 9 2 1| 51129 53| 1.2| 4 e 1] 1 1216.0
2 3 20 2 2 | 6.1]12.45 4.4 0.75) 2/ 15 1| 2 2023.0
4 8 40 2 0| 56|11.8] 46| 1.6] 4 32 1 o 37/23.3
6 10 46 3 3| 68127 3.7| 1.35 58 34 2 2 43 4.1
8 15 32 3 0] 48] 99| 2.84 2.05 0o 30 3 0 43 3.5
10 4 12 2 2| 3.1 9.3] 2.45 1,45 4 12 2 1| 1920.7
Total 47 159 14 8 |31.5]69.05 23.29 8.40| 29 129 10| 6 174 —
No. of larval sand-ance e s | Mo o compensated
Feb. 3 Feb. 4 Feb. 3 Feb. 4 Feb. 3| Feb. 4
12750~ [14:06~ |10: 15~ [11:25~ [13:35~
13:50|  15:08 11:15] 13:25| 15:35( 1 (2 [ 1 |2 | 3| 1|2 1] 2] 3
[ 1 2 3
0 0 0 0 0 |0.2 0.5 3.810.3[20.6| 0| 0| 0| 0] 0|00
0 0 0 0 0 0.7 l0.85) 5.0 6.1]14.0] 0| 0| 0| 0| 6]00.3
0 0 0 0 1 0.7 0.6 1.6/ 3.0 8.0] 0| 0| o} of 1]111.0
0 0 0 0 4 1.3 1.3 3.1 3.3l18.5 0| o] 0| 0| 2|2}2.3
i 0 0 1 4 0.65/0.65 1.9 2.0[14.00 1| 0| 0| 1| 2/4[2.7
0 0 0 0 3 l0.650.6 | 1.30.8512.6| 0| o| ol 0of 2|20.3
1 0 0 1 12 | ot ol 1l 79 —
No. of larval sand-lance of placton (o> Tapeat sam-ranen
Feb. 10 Feb. 10 Feb. 10 !
10:00~< [11:15~ [12:35~ [13:55~ Total| Average
11:00  12:185  13:35] 14:55 1 2 | 3| 4|1 ]2|3]|4 ,
1 2 3 4
(m) |
0 2 1 0 1 4.4 6.2 10.20 4.3 1 ol 1 3 4.0
2 0 2 5 ! 6.6/ 8.3 5.0 4.5 of 1| 3| 1 5 6.0
4 1 9 3 4 | 3.9 12,6 2.5 1.3 1| 2| 3| 4| 10 7.0
6 1 0 2 6 | 3.4 80 51 2.0 1| o] 1| 4 6 7.3
8 1 3 4 2 | 2.5 6.3 4.9 3.2 1] 2| 2| 1 6 5.3
10 0 1 6 1| 2.4 3.4 7.2 1.8 0 2] 1 4 5.0
Total 5 16 20 15 | 23.2) 44.8/ 3490 17.1] 4| 7|11 12| 34 —
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Fig. 116. Relationship between the distribution of sand-lance and the depth of sea.
Remarks: Number of the larval sand-ance collected is modified with
results based on the minimum settling volume of plankton in which larval
sand-lance were discovered.

ehfs X O O 24BN B, A H > TRER O BEIIEE A i, FHURS LA Hr I
F# & Plankton B ORI % R, % Plankton BED H/AEE T4 » F THFE Y IELCE
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Fig.117. Hourly change of the number of larval sand-lance collected during a day.
Crosses. Nakaze; solid circles, Kujira-shima: soft circles, Tachibana; 1,
high tide; |, ebb-tide.

TR LB EA o TR, EEOBMEIECH T2 X5 Thsb, TH (1965) 1, EIEKLic
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HEFHF & 2 » , }

H2MEE P, 19584E2 A18AA 5 3 AL2H & CfEHBIC s\ THEE Lz, BEHE 1O, %
BRELTA » 7 THERD BRANE Y LIS, $8253k 2 %, Plankion net ZMTOEHE LT 2
F THEFOBIER Y RA T, T, MENOF Z A8FEEY Ol fee — 72T L, (2 B18HIES
m, FhU#iz10m) XHREENSEX 7.5gD Ak v~ S TET L, #J5AFELAE O DE20
emDJLEs, Plankton net (GG40) % 2 mRA[EC2 @Ry ), |TF v — FLWH L CTRERBERD, KB
VX UTA h o THER T -7, 2 B24BLBITE D EIfic Depressor %K b {13, Plankton net 23F
EKER 2\ BT B L O REE L, 7ok 2 B280 T, —if Plankton net % 1 HZ LTz \ L7z, I
KEHE, FEELRLETH - O CTEC T HORCED 75 X 31 L,

#1181 Depressor &R L, HLORITHTFRESELYRT,

20 2555
~ x
4184 670 L1145 620
2.600

Fig. 118. Composition of the depressor used. Unit: cm.

L

=
.2

ffa

Fig. 119. Sketch of the depressor employed. Unit: m.

WERR
SEB6RI A B ORE B LOBIRETRT .

Table 86. Climate and sea conditions.

Date Time |Weather| Cloud onirveVCiggn &elgfiiltg Wave VZ T (2;:) Lfg::s_;?' Depth

o - (m) (m)
1958 Feb. 18 | 9:00 0 10 E i 1 — — 5 —
Feb.24 | 9:00 T 10 SE — — 11.0 11.0 6.1 25
Feb.28 | 9:30 be 5 SW 2 3 11.0 11.0 6.1 25

873T, BADA 7 THETERER, KR A 7 TRHFRIERS X0 o > SRRSO 5B
[ I
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Table 87. Results of the measurement.

Feb. 18 . Feb. 24
No. of sand-lance] ... . No. of No. of sand-lance
gfﬂt‘;ileo;’ (‘,Egisme compensated | Total |Avarage
10 min | 20 min sand-lance 20 min | 20 min | 20 min
0 2 2 — — 2 2 4 2.5 1 0 2
-2 4] 1 17.549| 51.272 0 1 1 3 2 2 2
4 1 2 — — 1 3 4 5 4 3 7
6 3 4 15.000| 32.575 4 6 10 8.3 2 1 4
8 1 6 — — 1 10 " 8.6 2 1 1
10 ¢} 3 18.148| 31.456 o] 5 5 8 3 5 3
Feb. 24 Feb. 28
No. Filtration [No. of co No. of sand-
of sand- y ) lance
5‘; d_olilfco:mpensated Total | Avarage lancen volume ofimpensated | Avarge an
2 20 min water (ton){sand-lance 20 min | 20 min
0 1 0 2 5 5 36.437 6 8.5 26 9
2 3 ’2;‘ 2 8.6 8 29.873 11 8.3 4 1
4 5 3 8| 16 10.3 8 42.731 8 7.0 4 3
6 2 1 5 8 9.3 2 40. 263 2 3.3 3 6
8 2 1 1 4 7.6 6] 39.888 0 1.6 2 0
10 3 5 3 11 7.5 3 41. 647 3 1.5 2 0
Feb. 28 Mar. 12
. . No. of No. of sand-lance . .
Filtration volume| Filtration volume
compensated | Total | Avarage|
of water (ton) cand-lance 90 mi nlzo minl20 min of water (ton)
— — .30 10 40 23 0 0 0 — J— —
31,2421  33.004 5 1 6 18 0 1 0] 31.212] 35.028 31.102
— — 4 4 8 1 0 0 — - —_
1 36.492| 31.102 3 7 10 7 6} 0 0f 32.575| 33.200| 29.394
‘ [ — 3 0 5.3 6} 0 0 -— —] —_—
| 28.539| 37.645 3 0 3 0 0 2| 29.868 33.050{ 30.153

#1200, 3 AL2B OB BRWEEFES L D1 b F THEHFROBEI PIEE Y R,

Number of larval
sand-lance

Depth in meters

30
[
201>
\\
' OO—.— 7_6:‘__\—.'<"‘—\-~-x-< - -
I D
o 2 4 6 8 10

Fig. 120. Relation between the number of collected larval
sand-lance and the sea depth.
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FWINFE A5 L, 45 F THEFHRBCEVED &, KEFE4~8mBNEDH LD 2HRHALN S,
L Linds b—iRiic 1 o o~ T /A3, 2 A AUETE, B ELERT L REETL L, &
EREORFEIZTERD Fo T D5 2 DML ENE -, B/ » 7 2 OFMEMT, £Ficoun
TOPKREHRPEH LN Tl b, FEEMIC EEo Plankton net 3 FEfo Plankton net &L[F U & UTHIE
Utco ERUUEEEITEES8E MY T, 1HRH0. 7T~1. dmThH - 72,

Table 88. Velocity of the filtration (m/sec).

. Date| )
Feb. 18 Feb. 24 Feb. 28 Mar. 12

Depth
(m)
0 — ] — — — 0.9665] ] — — i —_—
2 0.9310| 1.3600| 0.7015 0.7898 0.8512] 0.7924] 0.8287! 0.8755 0.8279 0.9291| 0. 8250
4 — — ~— — — 1.1335 — — — —_— —
[§) 0.7958| 0.8641| 0.7890{ 0.7395| 0.7170| 1.0680| 0.9680] 0.8250| 0.8614| 0.8807| 0.7797
8 — - — — —1 1.3233 — — — — —
10 0.9628| 0.8344] 0.9141] 0.8577| 0.8328 1.1047| 0.7570 0.9986| 0.7923] 0.8767| 0.7998

WE A ES

MELOERERAL, FEAHE L T, BiO®EY BT CEFTEDKEC 21 7T H b {4} 7= Plankton
net o THEHENAL > a % EEL, FEFES T, 77 ABFEEN B e — 7T Depressor &
7.5kgDF %25 Licdh DT Plankton net #HID M1 CL W@ LicA » + 8% BE Lic, Ll
B, ThLOKMETE, PAGETRELIDERMOIFKEELRD bhith oz, Lich-T, L
JoA hF THOFEIFIL, Plankton WWIBE, *lc—IBoiikets HEEE UCTHIES 1778, 19601 A12
B, {PKE% %% L7 Plankton net % 2 mRfRC 2 EED 1, REHKS. & ARCEL H10mET%
2L TA B THHFOBKBEERE L, BHIFRETEERTERDC HHLLry OO R
B3 GG40 TH o oo oL WIERNII0ONRITH B, BERFILTRT 8 B30 0 LA H 4R T TT, &R
AT EEBIETIRTHD TH 5,

Table 89. Climate and sea conditions at the investigation day.

Time A.T(°C)| Weather | Cloud [Dir. of windVel. of wind] Wave Transparency (m)

8:30 7.1 b 2 SW 2 3 3.5
11:30 | — bec 3 W 3 3 3.2
12 ;50 — c 9 w 4 4 2.8

#9035 3[EIEM Ui FEREELY £H1LAL0T, 4137 T8I0 Py 2 OGN, KE 1 m3fo
EHEECHE LG EETH S, THE121, 122K, 1 »F IRk IOy 2868E, KEZnll
BETHLLLOTET, ‘
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Table 90. Results of the

) Average
- 3 3
Number of sand-lance per m Number of Chaetognatha per m filtration
“~—_ Noj o
Depth 1 2 3 Total | A. V. 1 2 3 Total |A. V. 1 2
(m)
0 0.071] 0.099] 0.106| 0.276] 0.303 0.565 3.283; 1.110| 4.958 6.644| 0.7508| 1.0667
2 0.071| O 0.259| 0.330] 0.481] 0.849 6.340| 1.140| 8.329| 11.578| 0.7499 0.7865
4 0.069| 0.317} 0.450; 0.836] 0.888 8.934| 9.684| 2.829| 21.447| 15.914} 0.7720( 1.0026
6 0.063| 0.566| 0.868| 1.497] 0.989 7.318 6.617] 4.030; 17.965/ 20.304| 0.8410| 0.9380
8 0.137) 0.181] 0.317] 0.635 0.849 8.912] 4.763 7.825 2i.500] 17.346| 0.7739; 0.8799
10 0.074) 0.136] 0.204| 0.414] 0.685 3.325 6.323| 2.924] 12.572| 20.580] 0. 7179 1. 1661
12 0.131} 0.292] 0.583] 1.006{ 0.513/ 12.372] 6.667| 8.630( 27.669| 18.373| 0.8104] 0.9181
14 0.063 O 0.055 0.118] 0.602] 9.455| 4.278 1.146| 14.879 22.937| 0.8469| 0.9301
16 0.156| 0 0.527| 0.683] 0.380] 13.537] 9.191| 4.535 27.263 21.879| 0.6819; 0, 7752
18 0.071; 0.138] 0.129] 0.338 0.417] 9.211| 12.264] 2.021| 23.496| 26.657| 0.7487| 0.7700
20 0.080| 0.149 O 0.229| 0.243 5.051} 8.879; 15.282| 29.212] 27.353| 0.6618] 0.7111
22 0 0.161| 0O 0.161) 0.193) 5.096| 7.127| 17.128] 29.351| 29.282| 0.6871| 0.9901
T I+
z ]
s 8
5 T
5 = 6
EELS
£ &
CET
23
st e
< ¥ ]

e

a per 3m

g
0 —
= L. | | ] ) . ; ! 1 ] I |6 78 910t112
0 2 4 6 € 10 12 14 16 18 20 22 P8 8biliizs
Sea depth in meters Meter per sec.
Fig. 121. Relations between the sea depth and the number Fig. 122. Frequency distribution of

of collected larval sand-lance ‘and Chaetognatha. the velocity:of filtration.

FPHROFKCOVTKEL DO LB Z D E, MEELDL EE,D 2mBETREASEN FD b
Vo A HF TREFRUIAE6 mTRLKRE <, AVEL, 8 mOBEREN T E DS, ¥ RkiE2m AHET
HAGEIID TN 7 THHTA S S iz, ULH L, Plankton net %5[& 7% BRIC LED L DR
ALl EbEL: bR AOTEEIIHEFE G, WTFRE LT REEHE A » F IR OEKEIL 4 ~
SmiPELBEREIND, DERHY Yy XOGHL, KENKRE LB LMo T, BERIENTsZ 2
AT, IBSEDOHEL D Depressor O v — FR D {1 #5% Chain KIkE L0 THI23E, £2K
i Tidng i
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measurement.

velocity. of . Amount of filtrated Water temper- .
per sec(m) water per 10min(m3) ature (°C) Chlorinity (%)

3 A V.| 1 2 3 A.V. 1 3 |A.V. 1 3 A.V.
1.0033] 0.9403] 14.1523| 20. 1065| 18.9127| 17.7338] 12.6 12.4 | 12.5 18.11 18.10 18.105
1.0237| 0.8534; 14.1344| 14.8258] 19.2958 16.0853 12.6 12.4 1 12.5 18.10 18.09 18.095
0.8252| 0.8666] 14.5519 18.8977| 15.5551|°16.3349 12.3 12.5 | 12,4 18.09 18.08 18.035
0.8556| 0.8782| 15.8519 17.6809 16.1285| 16.5538| 12.3 12.5 | 12.4 18.07 18.08 18.075
1.0033| 0.8857| 14.5869| 16.5849| 18.9127] 16.6948| 12.4 12.5 1 12.45 18.07 18.08 18.075
0.7799 0.8880( 13.5321] 21.9814| 14.7009| 16.7381] 12.4 12.5 ]| 12.45 18.07 18.07 18.070
0.9098] 0.8794 15.2762| 17.0994| 17. 1494 16.5083 12.5 12.5 ] 12.5 18.11 18.10 18.105
0.9725] 0.9165] 15.9634| 17.5328| 18.3313] 17.2758| 12.4 12.5 1 12.45 18.08 18.09 18.085
1.0060] 0.8210] 12.8535| 14.6118] 18.9626| 15.4760| 12.3 12.5 | 12.4 18.07 18.09 18.080
1.2338] 0.9175| 14.1121| 14.5136| 23.2573] 17.3943] 12.3 12.6 | 12.45 18.06 18.10 18.080
1.0171| 0.7967| 12.4739] 13.4030] 19.1724] 15.0164| 12.8 12.7 | 12.75 18. 11 18.12 18.115
0.9695 0.8822| 12,9522 18.6624| 18.2742) 16.6236 12.8 12.7 {1 12.75 18.12 18.11 18.115

e T
Plate 1I. Photograph of the depressor employed.
255
Fig. 123. Composition of the depressor employed since
January in 1960. Unit: cm.
WA A E A4

AL 31D C BE35 &, Plankton net % RIEHC 2 ERE L T2V T 21bV FEXELD B
B+ 5 o L& SN, AFF T, Plankton net 1{E% Depressor O EJ73mD & ZHICILY i),
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Fy FOWER XXI30 b OR @A L,
FWFRIE 8 525432 BLARFION & TTH o foo SHINFIIHE H DORBGMFER T,

EAIT19604E 1 A14H,

A ER T E BN T

Table 91. Climate and sea conditions at the investigation day.

g%l

Time | A.T.(°C) |Weather | Cloud Dir. of wind | Vel. of wind | Wave | Transparency (m)
8:10 6.3 c 9 NE 1 1 3.7
12 : 00 7.4 10 w 1 1 —
14 :20 8.4 9 SW 1 1 2.8
BE R R
FRRIFBTHERELRLLLDOT, 117 T8IV Yy 2 OEEHIL, ThER K 1 md OFFFEES
=T
Table 92. Results of the measurement.
Number of larval sand-lance per m?3 Number of Chaetognatha per m?3
Depth
1 2 3 Total | Average 1 2 3 Total | Average
(m) i
0 0.389 0.193 — 0.582 0.530 11.903 9.753 — 21.616 22.774
2 0.351 0.126 — 0.477 0.836 8,787 15.145 — 23.932 25.753
4 0.613 0.837| (0.765) 1.450 1,246 21,206 10.506| (12.234)] 31.712 26.306
6 0. 900 0.911} (2.150) 1.811 2.025 8.284| 14.991] (11.106){ 23.275 28.606
8 1.281 1.532 —| 2.813 2.634 18.573| 12.257 —| 30.830 28.791
10 1.567 .71 — 3.278 2.600 14,218, 18.050 — 32,268 38.752
12 1.351 0.358 —] 1,709 2.032 30.360] 22.798 ~—{ 53.158 52.418
14 0. 564 0. 545 — 1.109 1.043 39.884| 31.945 — 71.829 50.786
16 0. 080 0. 231 — 0.311 0.748 12,108 15,264 —{ 27.372 44.628
18 0.165 Q. 660 —— 0.825 0.726 17.6511 17.033 —| 34.684 43.210
20 0. 533 0.508 — 1. 041 0.933 25.187] 42.387 — 67.574 51.129
Velocity of filtration per sec Amount of filtration per 10 mi?fn?)s Remarks
Depth l 5 ‘ 3 ‘Average : ‘ o l 3 l Average W.( ';[‘C) Chlori(r;ig'
(m) (m) (m) (m)
0 0.6819| 0, 5494 —| 0.6157] 12.8535] 10, 3560 —1 11. 6049 12,2 18.11
2 0.6037 0. 4203 — 0.5120] 11.3800| 7.9233 —{ 9.6517 12.2 18. 11
4 0.4328] 0, 5706|(0.6938)| 0.5017| 8.1581] 10,7556| (13.0783)| . 0.4560 12.2 18.15
6 0.5892| 0, 6406[(0. 5923)] 0.6149| 11.1052] 12.0743] (11.1652)] 11.5898 12.3 18.14
8 0.7455| 0. 5886 —i 0,6671 14.0524} 11,0953 —{ 12.5739 12.3 18.12
10 0.4739 0, 6202 —| 0.5471] 8.9324| 11,6897 — 10,3111 12.4 1, 18. 15
12 0.5889 0.5934 —I 0.5912 11.1002| 11,1852 —| 11,1427 12.4 18.12
14 0.5640] 0. 4866 —{ 0.5253 10,6307 5.1721 — 9.9014 12.4 18.15
16 0.6660| 0.4588 — 0.5624| 12.5538| 8.6476 — 10, 6007 12.4 18.15
18 0.6432| 0.4018 — 0.5225] 12,1243 7.5737| —{ 9.8490 12.6 18.15
20 0.3981] 0.6270 ~— 0.5126| 7.5037] 1 1..8195 —| 9.6616 12.6 18.15

HIARNIFREDN DA H F TR LTV 2y 2 DEESMHER LILDOTH S,
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Fig. 124. Relations between the sea depth and the number
of collected larval sand-lance and Chaetognatha.

4 57 A D/ATOECKEE 6 ~12m T, HAKGL, FHEHES OB LV EAR, Fhv Yy &
T, KEQBRITPENEERED B9+ 5 HERAE MU TH B, KE 12~14m T BERER S b
5, I TCEZLES L LY, Plankton net OUHRKINEEEHNO. 3~0. 8m /sec THHANE 3 HEL T
BAE b,

W E AF &S o

3 ALI&® Plankton net i X %4 # 7 I HF ORI SHCEST54, Z0RRELT, OR#ED
R L BRI OMACEKEOE L ENEL Bbivs, KEBRITI004 3 B 3 HEILTESTERENS
Y003 B 4 BEEH BRI 2 #PT TR tee ALK » M 3 RRCRT@ Y, H#E90cn, #H
DEX1T0cm, FPEHGGIOTH -1, :

Plate T. Phtograph of the plankton-net used for
collection of larval sand-lance.
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Table 93. Climate and sea conditions at the investigation days.

Date Time Weather | Cloud | Dir. of wind | Vel. of wind | Wave | Swells |A.T. (°C)
Mar. 3 | 10:30 ¢ 10 E 3 3 2 10.2
i 14:20 bec 6 E 3 3 2 13.0
i 16:00 bec 6 E 2 2 — 12.6
Mar. 4| 8:35 10 NE 2 1 — 7.6
{13:30 10 E 1 1 — 9.2
HoE R
FURITRAEROKIE, &, EHE, BEEGR, Plankton &ic &% Rmd, HORIT LWk, 2

W, POKER L O =T,

Table 94. Sea conditions.

Date 1960 Mar. 3 Mar. 4
No. i | 2 1 | 2
Depth Water temperature (°C)
0 10.4 10,0 10. 8 10.8
2 10. 4 10.0 10.6 10.7
4 10.0 9.8 10.6 10.7
6 10.0 9.8 10.6 10.6
8 9.9 9.8 10.5 10.7
10 9.8 9.8 10. 4 10.7
12 9.8 9.8 10.7 10,7
14 9.8 9.8 10.6 10.6
16 9.8 9.8 10. 4 10,7
18 9.8 9.8 10.7 10.7
20 9.8 10.0 — 10.7
Chlorinity (%)
0 18.09 18.21 18.29 18.28
2 18.10 18.11 18.29 18.30
4 18.11 18.11 18.28 18.29
6 18.11 18. 11 18.29 18.30
8 18.10 18.11 18.30 18.30
10 18.07 18.11 18.30 18.29
12 18.11 18.09 18.30 18.29
14 18.13 18.11 18.29 18.29
16 18.21 18.09 18.30 18.29
18 18.19 18.13 18.28 18.29
20 18.19 18.13 — 18.30
Transparency (m)
\ 7.8 \ 5.4 g 6.7 \ 6.7
Illumination (%) at the compensation depth
[ 3.7 ] 7.5 | 11.8 [ 11.8
Suspension factor (@)
| 0.45 | 0.37 | 0.57 | 0.57
Extinction coefficient
| 0.255 | 0.185 | 0.319 | 0.319
Settling volume (m¢/m3) of Plankton
| 7.395 | 7.859 | 2.788 | 3.573
Displaced volume (ml/m3) of Plankton .
| 2.535 | 3,454 | 7.285 | 1,893
Number of chaetognatha per m3
1 18 | 27 | 3 | 3
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Table 95. Results of horizonta] towing of the plankton net with 129 mesh.

Items| Depth of Duration Velocity of Amount of Number Number of
) towing of towing towing filtration of larval other larval
Date (m) (min) (m/sec) (m3)| sand-lance | fish
1960 Mar. 3 0 10 0.9323 355. 8726 1 1
/7 0, 8383 319. 9637 0 0
2 #” 0.5918 225.8927 0 0
5% 0, 7694 146. 8321 1 0
4 10 0.7813 298.2161 1 0
5 0. 8944 170, 7039 3 0
6 10 0.5812 221, 8465 5 1
5 0. 6104 116. 4866 3 0
8 10 0. 4667 178. 1491 1 ¢}
5 0. 5388 102. 8312 1 0
10 10 0. 5661 216. 0664 1 6]
5 0. 5399 103. 0335 3 0
12 10 0. 5706 217. 8005 3 2
5 0. 6395 122. 0500 2 0
14 10 0. 3785 144, 4656 1 0
5 0. 5282 100. 8081 1 2
16 10 0. 4156 158. 6268 2 1
5 0. 6238 119, 0543 0 1
Mar. 4 0 10 0.6143 234.4715 0 Nl
5 0. 7439 141, 9673 1 1
2 10 0. 5939 226. 6828 2 7
5 0.7121 135. 8982 0 4
4 10 0. 6379 243. 4740 0 8
5 0. 6479 123.6589 0 0
6 10 0.6127 233. 8646 0 8
5 0. 6230 118.9047 0 14
8 10 0. 6448 246, 1039 2 7
5 0. 6940 132, 4591 1 11
10 10 0. 6742 257.4830 1 12
5 0. 7449 142, 1696 2 8
12 10 0.6169 235.4830 1 2
5 0. 8334 159. 0619 0 4
14 10 0.6116 233, 4600 1 3
5 0. 8461 161, 4896 1 4
16 10 0. 7924 322, 4454 2 18
5 0. 9090 173. 4255 3 7

* Two larval sand-lance were taken by Chaetognatha.

HEN S, ABVETER S SRR L OBELILET 5 &, BENER B THINBHETNE
<, Plankton E4/PE s, FFIOENBA H F SRR EPPRE 1 m3 %40 DITHET 5 LHEBERDO LS

ZB)O
Table 96. Average number of the larval sand-lance per m3 caught at each depth.
Depth|
(m) 0 2 4 6 8 10 12 14 16
Date
1960 Mar. 3 | 0.0015 | 0,0027 0. 0085 0. 0236 0. 0071 0.0125 0.0147 0. 0082 0. 0072
Mar. 4 | 0.0027 | 0.0055 0 0 0. 0079 0. 0075 0. 0025 0, 0051 0.0105

EE126[RN3, BBRARUAh DT, TR TILA » 7 RO ks O Rin Dy, EREEHERT
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Fig. 125. Comparison of vertical distribution of larval
sand-lance between two fishing grounds.

Lmbkﬁ%4hf:ﬁ%ﬁﬁﬁu Plankton net ® LA AX < LIt bmhi BT & T,
ko o CERLERy b@{ﬁﬂ((}jﬂﬁfﬁ’:&i 0.38~0.93m /sec ©, #H XX13, M 20cn® Plankton net
DOPAEE L FIERI U TH » Fe, HIZORLAFTIEIMFEM LAz Depressor &iR7,

145

[ —

20

@2.600

Fig.126. Diagramatic representation of the depressor employed. Unit: cm.

W E H E G .

A % F THEFOBEKBIL, ThETOPFEETE 1 ~2 Aicit, KE6~0mfHETH 5B &AW B
Eigote, ¥CHELES T, 3 AOKFNEEC X - CERENRELD Z &) B LOPREE10~306F
k%MLf%ﬁﬁ®%ﬁmmﬁm_a#bmoto% T, Gy FOFEAGG20, miE9%0cm, FDEX170cm

DFy b REFALT, 157 2 ORI
;Qlﬂwgf BT po L& Lic, SR, 196343 A22
Q : ~280 DR, F127E Y EERIT B

TEB L. /v, ZOECETRESE
WEEALA OHFRAOBEN BB I h T,

Hashiri BITRCHMA O K%, i, Plankton
“AR Shima VLR, Plankion HEKERRF. % o 98
2z Plankton OFEE% TR,

1963.MAR.22.26

Fig. 127. Map of the test fishing area.
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Table 97. Climate and sea conditions at the investigation days.

Water Settling Displaced
Dir. of Vel. of |temperature | volume of volume of
Date Weather Cloud wind wind (5m layer) plankton plankton

°Cc) (mf/m3) (ml/m?)

1963 Mar. 22 c 10 E 2 10.0 — —_

26 b 1 — 0 10,0 68.74 10. 47

27 b 0 W i 10.2 36.92 5.98

28 C 10 NE 2 10.0 27.42 8.29

Table 98. Species of the plankton collected.

1. Rhizosolenia setigera BRIGHTW. 14. Navicula cancellata DoNk.

2. R. stili formis BricHTW. 15. Lauderia bovealis GRAN.

3. R. caicgr-avis SCHULTZE. 16. Nitzschia seriata CLEVE.

4. R. hebetate (BAIL.) 17. Melosira Bovrveri GREV.

5. Leptocylindrus danicus CLEVE. 18. Planktoniella sol (WaLLIcH.)

6. Chaetoceros decipiens CLEVE. 19. Polychaeta larva.

7. C. Schuttii CLEVE. 20. Noctiluca scintillans MACARTNEY.
8. Asterionella japonica CLEVE. 21. Ceratium longipes GRAN.

9. Pleurosigma affine GRUN. 22. C. Fusus (EHRENBERG).
10. Biddulphia sinensis GREV. 23. Peridinum diveygens EARENBERG.
1. Eucampia zoodiacus EHRENB. 24, Tintinnopsis subacuta JORG.

12. Coscinodiscus astevomphalus EHR. 25. Copepoda sp.

13. Fragilavia cylindvus GRUN. 26. Bivalvia larva.

HoE B R

PFERELEE9, 100FRwd, HOKIT, 2 WEEE, PKE, 177 IRFRBREE L KRR UL
Fix, A H 7 TR A EERENC T,

WEHES TIX, 3 ALIGEKENESC X o TR S L DA iz, 157 THFOLSMHY, BEILD
BAA, KEOHHL—EELITELRCL, Z0Z & GHER L SSEEOIIEET I B, BICERT
HZETHbD,

HOEL L T, ZVHEREL A H T TRMFOFBE & 2 BT 51 H\, T4 H 7 THEFOHMARE
ONROEENEEE e 5% S 2T, %o kBRI ONT, PEEERTEED B CT T
TR E R LTI, EBRFE 6 DX v PO AR GG20 T, BEIMRDIREL, PRENL AkE
Who 093 5 2 \WBDTERE B IFEEEE L 1 b - T REFIRE & OBIfRAY 18RI R$, HI9E L
SEH U7 X 51 GG200iFE T, IHEBEE 1.8m/sec T IR R LT, H128a o HIZh 5 & &,
GG20 O E CLLiPEERE 1. 0~1. 5m /sec ARET, Zh XL DB &1 7+ THIFTEHL, o &
Ry PNEET S, CREEEFABARCER, 0y X LIPBERELORMIC L L b S, Tihbby oy &
it BREITHAEDORE ST L CEGESHEMT 545 1. 0~1. 5m /seco i@l I R AR L
P

100K & o THEKEICHAERREZ 25 L, KESms I0mTE, FEOEIADLNILV, ¥l
FEEERCARERE A TS, $H101RO X 5 CiBfEE © BEic L 52 o bhiv, Ll ohid
HFET, ZWBEERTFTEKRYERETRECERLICIDEFEELICLDTH B,
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Table 99. Results of the measurement.

Depth Duration | Velocity Number off Number | Number
Date of of of ﬁlr;gltl:)tn of larval of other of
towing | towing towing sand- lance| fish Chaetognatha
(m) (min)| (m/sec) (m3)
1963 Mar. 22 5 0.209 39.888 i —_— —
0. 495 94.472 1 — —
0.814 155. 354 0 — —_
1.040 198. 486 1 — —
1.354 258.414 2 - —_—
1.489 284.179 77 — —
1.518 289,714 1 — —
1.540 293.912 3 — —
« 1.800 343.534 Q — —
1.867 356. 321 0 — —
1.891 360. 902 2 — —
1.986 379.032 0 —_— —
2.445 466. 634 1 — —
26 5 5 1.527 291. 511 1 0 9
1.618 308.852 17 0 45
1.683 321.197 1 0 12
10 1.238 236. 256 2 0 66
1.949 372.043 i 2 24
i5 1.477 281.812 0 1 87
1.839 350. 882 2 2 84
20 1.389 265. 059 1 0 42
1.515 289. 160 1 0 140
1.628 310.616 0 0 86
27 0 5 1.235 235. 668 0 1 8
5 1.109 211. 567 5 0 2
1.213 231.553 5 0 1
10 1.132 215.976 3 6} 5
1.181 225, 381 8 0 21
1.449 276. 522 17 0 7
1.879 358. 523 3 0 10
2.074 395. 850 20 0 0
2.145 409. 370 14 1 6
15 1.276 243. 604 6 1 5
1. 370 261. 532 4 0 20
20 1.156 220. 679 0 0 19
28 5 5 1. 406 268.292 2 0 55
10 0. 483 92.239 0 0 16
0. 693 132. 211 0 0 9
1.279 244,192 0 0] 25
1.292 246, 543 1 0 12
1.315 250. 952 2 1 61
1. 369 261,238 2 0 0
15 1.315 250, 952 1 1 162
1.332 254.185 3 2 23
20 1. 591 303. 562 1 0 24
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Table 100. Correlation table between the body length of larval sand-lance
and the sea depth.

BOleeféglg})‘o.6~ 0.8~ [1.0~ [1.2~ {14~ 1.6~ |I.8~ 2.0~ 2.2~ [2.4~ [2.6~ 2.8~ |1\ -
Depthies 0.8 1.0 1.2 1.4 16 1.8 20 22 2.4 26 28 30

5 1
10 —
15 —
20 —

22 27 23 10
18 15 8 14 73
5 0. 2 2 1 — — 16
0 0 i 1 — — —_ —_ — J— 3
45 42 34 27 11 8 2 3 0 1 —

N = — O !
N o W
w W N
o N O
o

5 meter

15

<130 20

> X 0O @

2100F

Number of Chaetognath:
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Number of larval sand-lance
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o
T

Towing velocity of plankton net (msec)

Fig. 128, Relation between the towing velocity of plankton net and the

number of collected larval sand-lance and Chaetognatha.
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Table 101. Correlation table between the body length and the towing

velocity of plankton net.

Body length(em)| g8 | 10 | 1.2 | 1.4 | 1.6 | 1.8 | 20 | 2.2 | 2.4
! ! { ! { ¢ ! l { Total
Vel of 1o | e | 14| 1ie | 18 | 2.0 | 2.2 | 2.4 | 26
towing(m /sec)
14> 6 1 9 6 8 2 4 0 2 61
1.6 > 2 12 16 1 T 5 2 1 i 48
Total 8 23 ‘ 25 l 17 19 7 6 : 3 —

BlEA 5 ST OB W CRE LICERYENT 5 &,

(1) A H7r /AL 1~2 AoLRE Lenll FORIRERIE TIRAE 6 ~10mc & H5AFT 54, 3 AL
HBoRHMOBIT LTkt 5,

(2) 24FFEIEBID DA H F THFO BBINEE Y425 &, A marinus LR, WREOEHEI L L,
BAEBCBTT5L5ThH5, L LEFHOWESLOFET BN S,

(8) 1~2 Ho Plankton net OIWEHEEL, 1m/sec YT TA » 7 SREFAEECE 52, 3 AUET
W, BRI X D 1 m/sec Ll EOPBRE X BHEE T 5,

Table 102. Results of the experiment on resitance

Water- No. of Amg%mt Am(c))%mt .
No. Date tar&l: sp e’ cimens water sand Chlorinity W.T.(°C)
: ) a (%)
1954 Apr. 29~May 9 1 10 4 3.7 9.89 14.3~21.8
2 ” 7 4.6 16. 51 14.2~22.2
3 ” Vi 5.9 17.89 13.9~21.8
1 4 ” ” 3.0 18.88 14.0~22.4
5 7 ” 5.2 20, 67 13.7~21.9
6 Vs ” 4.5 22.19 14.3~21.8
’60 May13~Mayi8 1 10 5 1.0 | 28.70~29.63 16.6~21.2
2 ” ” » | 23.35~24.21 ”
? 3 Vi Vs o 21.47~22.25 7
4 B! Vi 7 | 20,.33~21.08 ”
60 May 18~May?23 1 10 ” ” 7.94~ 8.49 16.2~21.92
2 V4 V4 ” 6.21~ 6.53 V4
° 3 ” V4 ” 4.69~ 4.90 Vi
4 13 ” ” 2,86~ 3.21 v
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(@) 1~2 B TOEETL, LWBRCKT 51 5 7 THEFORBROEIT I, 3 ATk
b B2, i

FRH EARERLEICHT IERA

A HF TR 1A, ERAEOEFEELELTERIALY, FRAOERCOVLWTDOHRERXS 5L, b
CHRRRE, SR Ai) BIESBECT 5EILGEEY M5 & L ARETH D,

L A B N '

A 7 7 T OEHREETAR, 19544 4 A298~5H 9 B, 196045 J13A~5 A18A, 5 A18A~5
FA23E @ 3EHEM Lic, BRAKORET, HBEK, EMREKES X UEREKZBELCES Lic b O TH102
RFTEDY TH D, WEASL, B9, BTy AKET #1E0ER T, HKe
LO3BEHD2 LR EHFLHE LR KESHALM B2, %2, 3HOERTI, =v¥— - &
VL THEL LTI T iobledi oo, Liedis T, E2EBUBOER T, BREOZBCHS K
ORI b WHBETEL ML,

W oR R

H10213, EBECHT 54 4 T DERBER YT T,

51 EOEH T, EERIL0.80~22. 19%DEHITHE L, HRAROHRERIIELI03R T,

of sand-lance. to various chlorinity.

Days after the start of experiment No. of
i ° 3 4 5 6 7 8 9 10 survival
0 0 — 1 -1 -1 0 0 o] 0 0 7
0 0 0 0 0 0 0 0 0 0 10
0 0 0 0 0 0 0 0 0 0 ”
0 0 0 0 0 0 0 0 0 0 ”
0 0 0 0 0 0 0 0 0 0 v
0 0 0 0 0 0 0 0 0 0 ”
-7 0 0 0 0 —_ — — — _— 3
0 0 0 0 0 — — — — — 10
0 0 0 0 0 — — —_ — — 10
0 0 0 0 0 — - — — —_ 11
0 0 0 0 0 — — — — — 10
0 0 0 0 0 — — — — — ”
0 0 0 0 0 — — — — — ”
_8 —1 -1 0 -3 — — —_ — — 0
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Table 103. Distributions of the body length and fatness of the

Body lengt(cm)
Dateh

4.8~.5.0

5.0~5.2 5.2~5.4

5.4~5.6 5.6~5.8

5.8~6.0

6.0~6.2

6.2~6.4

1954 Apr.4~May 9
/60 May 13
/60 May 13~18

/60 May 18~23
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Table 104. Composition of the snad used for the chlorinity test.

EOHRAD S b 3ENIET Lichy, LM TR LRDIh -1,
# 2 BEOER T, EIABRCOWCRE L 0T, BHEE28.70~29.63% CIRI0BOHRAD I L T B
DR L, e SEORB T, EMrABRC W TRF LA D TH B, EHKE2 86~3. 21% TiX

B D L EITET LTs, B104302, 19604E 0 R AE I U 7-Bb DR TR A T

Items
Size of sand (mm) Percentage -
: Sand (%) Shell (%)
2.0 L 30. 45 41.40 58.60
2.0~1.5 15.57 56.25 ° 43.75
1.5~1.25 13. 46 66.78 33.22
1.25~1.0 16. 64 81.76 18.25
1.0~0.5 22.71 93.98 6.02
0.5~0,25 1.16 98.00 2.00
0.25 > 0.02 100. 00 0 .
Total. 100, 00 66. 45 33.55

A 57 2 DEFRICH T BIEMINE X b ThE <, kR4 69~24. 21% DABAC B8 2 LK Lie,
L2 LFLIBROTRICR LR RREECHT 54 » - T BAOKREIELONCRT L5, EHA TR
WML, B2ATRBY T3 &8bh 5, CHISROBBECH LT, Skofigi Ry figice
I IEoele®THH 5, LichoT, 1 5 F I DIERBE(LTH T BIEHNE, 8 ~2% L A7rdh i3,

@
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specimens employed for the chlorinity test.

6.4~6.6 | 6.6~6.8 | 6.8~7.0 | 7.0~7.2 | 7.2~7.4 | 7.4~7.6 | 7.6~07.8 |  Lotal number of
specinens

51
50

10
10
10
11

13
10
10
10
13

o |
Pl

1
1
i

R T I TS

| Pwpw dM——— o |
calren | o] ]

1
2
2
3
3

—‘ll\)wl

PPl P
~l=l= 1111

5.2~5.4 | 5,4~5.6 | 5.6~5.8 | 5.8~6.0 | 6.0~6.2 | Total No. | Average | Increase or decrease

_ — — — — 50 4.323 —
— — — — — 10 4.103 — 0.220.
—_ — — — — 10| 4.34 + 0.019
— — — — — 10 4,285 — 0.038
— — — — — 1 4,330 + 0.007
— _ — — — 13 4.746 —
— — — — — 10 4.625 - 0.121
1 — — —_ — 10 4.776 + 0,030
2 — — — — 10 5.011 + 0.265
2 2 3 1 i 13 5. 401 + 0,655

Increase

Fatness

Decrease

mhnﬂ‘hamﬂ
0 1© 20 30
Chlorinity%

Fig. 129. Showing the change of fatness of the specimens
employed for the chlorinity test.

5238 BEHBELILEE

MEEEEL, KB HE GELISDEBR IS TEETHILREMOA TS, 195744 7
S0AEEL TS5 A 6 A CHENICEE Uit » 7 TICon T, BENEEYTHE L.,

£ B F &%
wﬂﬁ@W@mﬁﬂﬁﬁﬁxm@SE%m%L,:hmﬁt&ﬁﬁ%&ﬁﬂﬁ*&ﬁébﬁki&%m5
EOL ST LA EFRERE L FoANT,

PR OFREIHE) <5 7 4 v 350ml% L C, A& DBKROTREIER L, BREOMEFEL YA
vz 5~ LA, BKE A 7 i X hEK L,
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Table 105. Amount of the oxygen consumption.

Water Amount |[Amount of oxygen
Date : tank of ‘Mortality |consumed per Remarks
(Time) No. oxygen : 1 specimen
ml/ ¢ md (%)
May 6. 13:30 1 '5.5223 —_ 1 Cl 19.95
2 5.4849 — 2 7 18.70
3 5.4368 — 7 17.26
4 5.4938 — 5 4 16.60
5 5.3966 —_ 4 7 15.42
W.T.(°C)
11:00 i 4.1013 1.67678 5 14.5~17.2
2 4.,5345 1. 10246
3 4.4843 1.12395
4 4.6911 0.94719
5 4.1206 1.50568
12 : 00 i 3.1186 0. 56997
2 2.8512 0.95148
3 3.5159 0. 56167
4 3. 2659 0. 82662
5 2.8625 0. 72970
13:00 1 2.0916 0. 58539
2 1.9193 0. 52186
3 2.2819 0.70338
4 2.2400 0. 58476
5 1.9155 0. 53979
14 : 00 1 1.5789 1/10 0.28711
2 1.4561 0. 25476
3 1. 6829 0. 33544
4 1.7360 0.28224
5 1. 6251 0. 16262
1500 I 1.3062 1/9 —
2 1. 1950 3/10 —
3 1.4342 1/10 —
4 1.4620 —
5 1.3196 e
16 : 00 i 1.1654 6/8 —
2 1.1193 6/7 —
3 1.3365 6/9 —
4 1.1236 3/10 —
5 1.0160 5/10 No. of specimens
survived
17 : 00 1 1. 1064 2/2 —
2 1.0062 4 !
3 1.2203 3/3 —
4 0.9375 3/7 4
5 0.9995 4/5 |
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Table 105. Continuéd.

Water Amount [Amount of oxygen k
Date tank of Mortality |consumed per Remarks
No. oxgen 1 specimen
ml/ § m| (%)
MAYS. 10:30 1 5.5414 — 1 19. 88
2 5.3800 — 2 4 18.74
3 5. 5490 — 3 » 17.58
4 5.4169 — 4 4 16.70
5 5.4552 — 5 » 15.78
. W.T.(°C)
11:00 i 4.7231 1.93119 16.0~19.0
; , 2 4, 8423 1.26897
i 3 4, 8281 1.70132
i 4 4.7810 1.50072
| 5 4.7309 1.70935
f 12 : 00 1 3.8377 1.02706
2 4, 3298 0. 59450 )
3 4.5257 0. 35078 '
4 3.8983 1.02393
5 3.7411 1.14817
13:00 1 3.2679 0. 64957
‘ 2 3. 8646 0. 53033
3 3.7046 0. 93605
; 4 3.3849 0. 58528
i 5 3.3622 0, 43195
| 14 : 00 1 2. 8067 0. 49414
2 3.2926 0. 64064
3 3.1674 0.60166
{ 4 2.8646 0. 58274
1 5 2.8055 0. 62350
15: 00 1 2.3254 0. 55143
2 2.7934 0. 54912
3 2.6754 0. 54120
4 2.2164 0,71302
5 2.6747 0. 14388
16 : 00 1 2.0095 0.34117
2 - 2.4008 0. 41429
3 2.3505 0. 35089
4 1.9260 0.31363
5 2.4459 0.24710
18 : 00 1 1.2812 0. 38600
2 1.7930 0. 32690
3 1.8052 0, 28101
4 1.3509 0, 28360
5 1.7674 0. 35961
20 : 00 1 1.1530 2/5 0. 06666
2 1.3297 1/5 0. 24092
3 1.4264 0. 19531
4 1.1101 2/5 0. 14602
5 1.1927 0. 29884
22 : 00 1 0. 9595 2/3 —
2 1.1038 1/4 _
3 1.0848 2/5 —
4 1. 0006 2/3 —
5 0. 9071 4/5 —
24 : 00 1 0. 8433 1/1 —
2 0. 9562 1/3 —
3 1.0397 2/3 —
4 0,979 —
5 0. 8620 1/1 —
5.9 01:00 1 0. 8323 —
2 0. 9387 2/2 —
3 0. 9654 /1 —
4 0. 8861 171 —
5 0. 8664 —
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#1ROFEBI5 6 A, F2EOERITS A8 HRBRL, FXECINALCEGR, ARBIVHE
12EE106E DB TH B,

Table 106, Body length and body weight of the specimens employed
for the experiment on oxygen consumption.

Water-tank 1 2 3 4 5
No.

1957 May6. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W.
S 2 I I I P S Bt B
2 7.100 120  7.00 t.28| 7.5 1.46] 7.20 141 7320 1.39
3 6.0l 1.17] 7.80 1.750 e6.89 1.200 6.92 1.10| 7.20, 1.08
4 704 119 719 130 7.8 t.23] 7.7 112l 663 1.05
5 6.79 0.94 657 0.95 6.96 1.06 675 1.04 6.97 1.1
6 7.09 108 751 .53 703 12| 690 1.07 670 1.00
7 7.5 148 s00 1.1l 680 102l 711 n2 702 122
8 6.73. 1.05 e.88 1.10 7.00 o098 6.63 1.05 671 1.03
9 6.89 1.13| 7.00 i.06 6.98 0.9 6.99 .18 6.82] 0.97
10 6.69 097 860 245 677 o.9| 707 1.0 6.9 1.02

Average 7.016) 1.162 7.203| 1.300 7.060| 1.164 7.065 1.197] 6.948 1.107

/57 May8. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W. | B.L. | B.W.
I B~ B S R B G IS ) I L T B
2 7.100  t.os| 7.21]  t.eal 70 123 730 127 7.5 1,69
3 7,280  1.170 669 0,95 6.52 0.9 7.04 1.30 7.5 1.53
4 6.077 108 7.20 1.3 573 094 7.30 1.3 695 1.04
5 7020 1.19 670 1.000 6.75 0.9 6.95 1.01 7.00 1.10

Average 7.186 1.254 6.938| 1.122 6.780 1.016| 7.192 1.254 7.257 1.298

£ B ® R

EEERITFIGRIRTED C £ 1EOERCRBEEN 2/ L UTrBd 35 & Ekeny, 18
1 BM) OMEHEE L. M TRIETT %, FHB2E0RBTY, BFEEMN2nl/ LU TRETL
FAEBNEEA A F TR TH 2R LTS, FBINETFLORLYRRLI LD TH B,

FAROAKMEC 5 BREL IS COMBNEREL, 10BHERLES-OMBRNEETE, 1BYY

BFMBECEE LA ERDONT, 5BRELIESH T, 10BHE LIES L D 2 (SEIFHIIE
Wiz, Eic 1M ) ORFHERET, SEREAES CIIAE { Inlbl E2RT2S, HHEHAIEA, &
BTN T B 2 0. 6nlBERT AT B, E7c Cl 15, 42~19. 95%, DEFHOLILI k5 BIEREI~OBET
BEAERBDBRIh o1,

1961427 F kG0 (RILRD: 196747 A & (FBR) CEAMREYHCKED A » 7 TRABTER
Th, TOREREY KEINNBECE ko, LiL, Shbd REIKIE 2 SOHBENRRDR
%o Tixbb, 10VRLEEFFHFORERE, 16THFEIETHORBMECLY, &F (0FF) T

—198—



® Water-tank No.l
o] " No.2
X " No.3
JAN " No.4
+ " No.5

ml /liter

Volume of oxygen

N 1 A 4 i n e 2 n

o I 2 3 4 5 6 7 & 9 10 H 12 13 14 15

Time in hours
Fig. 130. Hourly change of oxygen consumption by sand-lance. Solid line, b
specimens employed; broken line, 10 specimens employed.
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£ % TR EAMEEOEE & LT, BEALOTHS, 19544 4 F2OH M HERC I HHMERER
BIPR, EREC XA A T OAFEARYHREELR, o

£ B F ZF
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= B R

FEEAER L EN L CRELI0TERCR T,

BEARI0B DT HEREIBA HICIAE D, 720 T &850 L, SIBIRIE, BAK Ll ki onTF
HTLOBS DY R E BT E A bk XU EOB b2,

BAICHERANIEE Uiz 6 A5 B OmPIKIERL, &i528.2° C Th - 1o, BL3LNL LInREKOKE HE
CoWTHRETIUE, 6 A28RLIETT, SHAT7, 26B0WBI MED EKTFAE LV, h BT,
23.00~24. 00CH 72 » e ZMELITES Bl KiRIE, 6 B 5 AR LAY R LI, BIEA » 7 2#&
CREWT, KEAEREMN2.9°CTH-Ic EDET S L, EAD ERKEOKEN B EF L EME
BOTEEMIET 5o LT TER, Lich-> T HUSEHNY, KE40H 2 BEE Bbhs, $108%T, 38
TROKE, 48, BEEEARLLLOT, X5 ERERTTOAGIEREL4 008 Fiul, #EA
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Fig. 131. Daily changes of the temperature and specific gravity of sea water used
for starving experiment at its original area. Water temperature (°C),

broken live; specific gravity, solid line.

Table 108. Body length,

of the specimens immediately after death.

body weight and fatness

Date B. L (cm) B.W(%) Fatness
June 5 5.09 0.29 2.199
June 12~17 5.95 . 0,42 1.994
6.55 0. 53 1.886
5.82 0, 34 1.725
. 6.01 0,38 1.750
June 22 5.46 0.36 2.212
June 23 6.10 10,44 1.938
Juy 4 5.78 0,41 2.123
CJuly 7 6.52 0.61 2.201
July 9 7.30 1.16 2.982
R ERH B
HI09R I AR E T

B £ A R B
£ RIS LT E D o i,

BRI X AEENS D LI Lo Th

hinh, 195942 4 BIBASBREE, 19
644 4 7 6 RRIITERED, FE4 A
8 B=EFKEM P, 158, R4 A10
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A N F LONERT DR L,
HEF E
#EREIT 6 V2OWT, ZhkKPhicd
THRERE N O, BEFECIX
Ko F ) — R ER Ui, SERMT L
e L, 8% ohfilipE ol L,

132, %@ﬁm%ﬁaé%ﬁ?oiﬁﬁowﬁagu %%ﬁ#%&%?ﬁrmﬁ&b F 7o R

A@IC X > ChEib,

—201—




Table 109. Results of the experiment for attractive effect of fish lamp on sand-lance.
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Fig. 132. Underwater changes of the
illumination of the fish lamp..
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HBiREEXUZORBEGCHITDA HTF THITFOIBEREICONT
AZELH 2 EOAREPHMIIEIC KDL A 7 THRRAEOEEREBIC DTN S, §abb, 147
ST AEREHED 1 DRERETHT 5L ET, CORDICHETHARNILAEROERIMIC OV TE,
METHNI . CRICESOTEAETE, BRICE T 2HFORE, KB ICHBIICDNT, F40HER

Pl L7z

BEI1H #HFOSHH
A. americanus QEFTONT, FULBEE 1o THETRIBERICE EF 5705,
ZOBRBC AL, BE1.5mICET 5 L EREFELRD, FEImCR3 EBUHBEFETHL0IC
135, - EHICIIRBEICHERE L, SMCRERBIGERT 5 L, ’

S0k, A personatus OHAFICOWT, 19594 1 § L DIBRTFHID foonic EHBNERR LI 8
13319 12, 19594F 1 ~ 2 AEHIEAT, [F4E 3 AR FEILOBEERRD 5 Bk OBIRZRIL L, 1964
423 HETHI0ED L S ICHEENAEEL /2.

Mzgek, A. (1916)13,

Table 110. List of observations carried out.

Cruise No. Date No. of st.| Remarks |Cruise No. Date No. of st.| Remarks
1 /59 Jan. 9-28 79 39 Dec. 11-15 71
2 Feb. 2-13 109 40 Dec. 26-27 35
3 Mar. 10-17 83 41 /62 Jan. 4- 6 47
4 Apr. 20-22 50 42 Jan. 10-12 47
5 May 19-22 68 43 Jan. 16-26 135
6 June 22-26 81 44 Jan.31-Feb.2 47
7 July 20-24 69 45 Feb. 7-23 182
8 Aug. 17-20 68 46 Mar. 12-15 80
9 Sep. 14-19 68 47 Apr. 17-20 51

10 Oct. 19-23 66 48 May 21-23 51
" Nov. 16-18 68 49 June 5-17 83
12 Dec. 15-18 67 50 June 26-27 32
13 |’60 Jan. 18-22 81 51 July 16-18 51
14 Feb. 15-19 81 52 Aug. 20-23 51
15 Mar. 14-18 81 53 Sep. 17-19 48
16 Apr. 26-28 39 54 Dec. 17-27 130
17 May 24-27 39 55  |[’63 Jan. 7- 9 47
18 June 20-23 39 56 Jan. 14-24 88
19 July 18-20 39 57 Jan.31-Feh.2 47
20 Aug. 22-25 39 58 Feb. 6- 8 47
21 Sep. 19-22 51 59 Feb., 11-15 88
22 QOct. 24-26 49 60 Feb. 20-22 47
23 Nov. 15-18 51 61 Feb.28-Mar.2 46
24 Dec. 19-21 39 62 Mar. - 47
25 761 Jan. 16-19 53 63 Mar. 11-15 88
26 Feb. 3 12 64 Apr. 10-12 51
27 Feb. 13-15 74 65 May 8-10 51
28 Feb. 23 12 66 June 17-19 51
29 Mar. 7 12 57 July 17-19 51
30 Mar. 14-18 80 59 Aug. 19-21 51
31 Apr. 17-20 51 69 Sep. 17-19 51
32 May 22-25 51 70 Oct. 15-17 51
33 June 12-15 51 71 Nov. 18-20 51
34 July 10-13 51 72 Dec. 16-18 51
35 Aug. 7-10 51 73 64 Jan. 18-23 80
36 Sep. 11-13 49 74 Feb. 14-19 80
37 Oct. 9-12 49 75 Mar. 17-21 80
38 Nov. 7- 9 49
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Fig. 138. Map showing the station established in the Bingo Nada and its vicinities.
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Fig. 134, The number of larval sand- lance per m3 at each station, collected during the period
from January 9 to February 13, 1959.
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Fig. 135. The average body length of tarval sand-lance at each statxon, collected durmg the
period from January 9 to February 13, 1959. Unit :
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Fig. 136. The number of larval sand-lance per m3 at each station, collected during the
period of January 18-22, 1960.
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Fig. 137. The number of larval sand-lance per m3 at each station, collected during the
period of February 15-19, 1960.
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Fig. 138: The average body length of larval sand-lance at each station, collected during the
period of January 18-22, 1960. Unit, the same as in Fig. 135.
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TFig. 139. The average body length of larval sand-lance at each station, collected during the
period of February 15-19, 1960. Unit, the same as in Fig. 135.
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R EIERMEI BT 5 C EdSbin B, FIBRSEEIEE138, 139RNCR L7 AR & o RS
EOHRB» OO RBICHETE B, 7272 L19604E 2 A{EA L7 Plankton net OHIE GGA0TH -7,

140, 41KIE, ZhENIBIE L ABLU2 BDA 7+ THFSHERLIZSOT, 8142, 1433,
RBIEEERERT,

19614F 1 A3, &4 56~157 DIOBIAERIE L7208, 2 OBHIIRIHE L HO 4 » + ITHFT DD, <D
FRPIBICII A 5 1o Fe D TH Bo 140, UIRID S A 1 F TRFHFOBEERES &, 1 ATl iRkE
BB RASHIAL, 2 BCRBLMICHRT o T NERE & ik U TRIEOR I 301 2 H ooHHRIT
RTHO, 45 F THATDPRET E B - DS, HREOOPIIHF VICHEIICHET 5 L TH B,
zhick > THEREHCIE, 2204 #F SHFBOFENENE N, FAF 1B N»6S 2 OFERINFE
AR, R & FNR=E I & IR OREER T S 5,

144, 145003, 1962451 BB X2 BOA #F IR 8146, WTRIZ 1B, 2 BORELINEY
AREATRT .
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Fig. 140. The number of larval sand-lance per m3 at each station, collected during the period
of January 16-19, 1961.
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Fig. 141. The number of larval sand-lance per m3 at each station, collected during the period

of February 13-15, 1961.
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z

Fig. 142. The average body length of larval sand-lance at each station, collected during the

period of January 16-19, 1961. Unit, the same as in Fig. 135.
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Fig 143. The average body length of larval sand-lance at each station, collected during the
period of February 13-15, 1961. Unit, the same as in Fig 135.
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Fig. 144. The number of larval sand-lance per m3 at each station, collected during the period
of Janualy 16-21, 1962.
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Fig. 145. The number of larval sand-lance per m3 at each station, collected during the period
of February 12-16, 1962.
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Fig. 146. 'The average body length of larval sand-lance at each station, collected during the
period of January 16-21, 1962. Unit, the same as in Fig. 135.
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Fig. 147. The average body length of larval sand-lance at each station, collected during the
period of February 12-16, 1962. Unit, the same as in Fig. 135.
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Fig. 148. The number of larval sand-lance per m3 at each station, collected during the period
of January 14-23, 1963.

259 6.51

N ‘ 2.20
mz,.sa
S~ 102

854

«4l6 537

XN "‘50\ 498 -5.96@ +1756 <1436 1041 .709 .338

) *

b —

*398 +555 782 603 442 472 .3l *-4,95 1080 ‘

Fig. 149. 'The number of larval sand-lance per m3 at each station, collected during the period

of February 11-15, 1963.

—213—



"

v

Fig. 150. The average body length of larval sand-lance at each station, collected during the
period of January 14-23, 1963. Unit, the same as in Fig. 135.
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Fig. 151. The average body length of larval sand-lance at each station, collected during the
period of February 11-15, 1963. Unit, the same as in Fig. 135.
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DHEL OREFPEFE SN, $£/-2 BORMFONTHIL, BLBICEREHHERT. UL A Hr TRHFD
EPEREREL RS, TiHbb, BIREROID A HF I HFE, BABCE S SN, KR
TRESADFTHTFOEES GEFLFMP &, HMUBOBES SN AR X AHEDETIRED
BN A LN,

%152, 153RiE, 196441 AB X2 AD A H F ITHTHTE + 85154, 155K 1 B, 2 Ao Ssl ik
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Fig. 152. The number of larval sand-lance per m? at each station, collected during the peribd
of January 18-23, 1964
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Fig. 153. The number of larval sand-lance per m3 at each station, collected during the period
of February 14-19, 1964.
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Fig. 154. The average body length of larval sand-lance at each station, collected during the
period of January 18-23, 1964. Unit, the same as in Fig. 135.
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Fig. 155. The average body length of larval sand-lance at each statjon, collectedbduring the
period of February 14-19, 1964. Unit, the same as in Fig. 135.
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LR 7 19594E DD 4 1 o I REFHRER R O IROEEMSHEE SN B,
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DHICHLNEHRT, 1964FEIHE, 19644F1353MTI963ED RRA BT S, HMOEEDM S 2y
Do BT, IEE (1966) 1B, KEEICEIT B 4 h F I RAEBETEICE T AT, 1960~19654E0D-
A OSTR EFHZL | BB OBESR EOBBT > THEL, HAOHHR, FWETIRZATE,
BOETIRFETHD, ZORHOREEIZENGINCRONSG C &, BIOSMISENPOEE E
H, HAVRENRICEL > TR 28R RTYS, ROFAKE, SOMTHMMENEDNEC &, HF
HOWERIT, KEETII2A~1 Btk {, ERERE QRN oXMEEREIKEOMIKE, r=
+0.74 OBEMND B iz hmkte,

WINIC LT B BRI B 5 4 71 F TR ONTE & B OBREDHEA S & 15 572, 12819654 1,
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471 F T OEXDEIHOKIBIC X > THRAMEETE 5 LI3TTICH~SIz, £/, SEDHIA- 15K -
Wi, 19594Em519644FETD 1A E 2 BE D4 h F I R{FOE AR & FHERE & AR U7, 19604
D S19654EF TD A # F THAFRIEIC OV T, BET LI 1 AL 2 BEORE—ERT eEiirsksld
%L UIRDEDTH B, {BLIBHFERRZIEE DDA L7,

Table 111. Yearly variation of the number of larval sand-lance collected by plankton net and

its comparison between January and February.

Date

No. of the larval sand-lance

Feb. /Jan. x 100

collected
1960 1{‘1% 172: gg 18,28
761 %1111).‘ Bé: ﬁ ‘ 7.88
g %5 5.9
763 %aérllg.. 3‘5‘;: ;5 105. 57
764 %11113: 322: gg 25.67
g !

Thic ks &, 1960, 1961, 1962, 19644FTid, 1A OMfFHRHHAL 2 A% EE S5, 1963, 19654 Tid
M2 AN 1A% EE B, chd 6 EROHERECHT 2 14+ IREEIT, 1963, 1965FICEET, 27
DHFEATR OB FFORIEHES

H112FKE, SEOKFEFISTRBLIA HF THFOAITEERERL, BI56KE, HEMBOES

HERT
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Fig. 156. Yearly frequency distributions of the body length of specimens collected from January
to February. [ : specimens collected in January, Bl : specimens collected in February.
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PMEIC & 5 TEAT 21D BECERN A #F TRERL, FMLBORFREHRE-RLEL, 2079
MFEOREICES 5%, HRET, HEOHESHECLIVREILY, 1 AOMFRERDOZDEDA #F
Pa DWW AL HlgiFET 52 &3, BB LD, Bt L XDATRESETS S,

156 i & 3 & HAREAEDER, |HE (1966) @ 1~ 3 ABEEE, KEEHEHA L IfHa &
3.1~24.2mm FiZE—3L, 1AWELIAHFITHRFOEEE— Fid, 1960, 19644E%{ £0.4~0.5cm
D DH60~T0%% 552 . FIBENCH BTz L I A H F TREIPEKRE B SN AHEREERTIE, 20
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Fig. 157. Map showing the stations ((®) full scale survey in January and February,
from 1960 to 1964. )

“Table 113. Total number of the specimens
. Date No. of larval sand-lance per 37m3
caught at the 37 stations.
1960 Jan. 44,24
Feb. 3.68
761 Jan. 78. 51
Feb. 4,84
/62 Jan. 63.36
Feb. 32.21
/63 Jan. 208. 96
Feb. 150. 29
764 Jan. 285, 85
Feb. 53.91
765 Jan. 42,71
Feb. 75. 11
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Fig. 158. Yearly changes of the total number of larval sand-lance collected at the stations

" shown in F ig. 157 and the mean water temperature in respective month of January

and February. Broken lines, water temperature; solid lines, number of sand-lance.
Remarks: @, X --- January, OO, (® .- February.

Lo UEESPRUZ, BAOEPMR, IBRHES L2 O ic X ~TELL, EIMEZ/KRIC X - CTHE
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QLR EEEZ DB D &, KB OBE» L HFEREAEERT 2 L, BAFHOL5THH 2,

DX B112E M OEERSD 0.3~0.40m & 0.4~0.5cm LICEENBEED1IADA B+ TEREH
DEEBBE, A HF THFERIZIBUENES KE <, 1963, 1965, 1962, 19604FEAHSC 1LITD-D & 19644F
MELNER, 722 AOEKEEIENP B3, 1960FENES K& {1964ER /NS, TNLEROE
ERF IR OEER, ZhEFNOENFOERETRTHOT, b4 uF FiEHOHEEICERIE D,

B3 E MIEESEOLE

4 HF IRFONTRR, 1, 2 HORTFHRICIE, KEE6 ~ 8 mIciEET, 3 BRBO%RMACL, 1K<
ST BT EMRTHEE SN2 1, 2 BOMFHO A HF T5FESTBHEELT, OKE6~10mEE
KERET 3, QEBHS FEETEEUET S, TD2O0D0HENLAEZRING, T4 b THITE
EOLHICHERTEIMER, 1, 2HATRAAFIINFESNBZC EMEE L, HBHE Im/seckl
TTEU, CCTEEHY X EKFERS LA LET 57-01960~1964EF TORKED 1, 2HERHDS 5, O
#20cm, $EH XX 13 (19604F 2 Fi2HE GG 40), FDEX 75 @ Plankton net T, 7K¥ES m Z/KEL
EL7EbE, FEO Plankton net %K 20m L BEEPNE L 020 THRE L TH I,

F14 BIEIERER LD OT, 447 ITHRFEREREEESET LI 1w OREEICHIE L .,

1. AHFIHEFRBERY

47 F ITRAFFEEE AR EC DV TR & L BEC X L2 KT 5 &, KFECETRHFIEEN &
L0bE,

2. AHFITEHIY

A5 F TORERT E OB EREMTA B E 1961 4E2 A, 1962451 8, 19634E1 A, 19644E2 AT
REEFEOFWKERELDREVEER LI,

#1155 (4), (B3, 1960~19644FEF TORAEICEBIF 5 1, 2 AHAREH & Plankton net O Z DHEEE
m/sec ; §116% &), B3, R HABRMW)EEBEN & EAFRE EKDOTRLIEGDTH B,
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Table 115. Frequency distribution of the towing velocity of plankton net. (a), horizontal towing; (B), vertical towing.

(&)
%O.l 02 0.3 [0.4 0.5 06 p.7 [0.8 0.9 1.0 [.T .2 [.3 .4 [I.5 L6 |1.7 1.8 1.6 [.0 Time |pro que-
Ui~ 1~ i~ 11 l l l l l l U~ | l ~ 1 1 Mesh | of
Date 0.2/ 0.3 0.4 05 06 07 08 09 1.0 1.1 1.2 1.3 1.4] 1.5 1.6 1.7 1.8 1.9 2.0 2.1 towing| "Y
1959 Jan. | —| —| —| —| —| =| =} =| =| = =] —| —| = = =} —=| =] =1 — —4 min —
Feb. — | —| —| —| 1| 6] 22| 19| 27| 42| 55| 11| 1| —| —| —| —| —| —| —|XX 13 10| 184
/60 Jan.| 4| 4| of 9o/ 9| 10| 9| 8| 10} 4| 5| —| —| —| —| —| —| —| —| —|XX 13 5~10 81
Feb.| — —| —| —| —| —| —] 1] 0o} 2 8l 40| 15| 6] 1| 1| 2! 1] —|GG 40 5 81
/61 Jan. | t] 3| of 13 10 1| 6} —| —| =| —| =] —| —| =] —| —| =] —] —|XX 13 5 53
Feb.| —| 4| 1| 5| 18] 22| 7/ 10} 5| 1| —| =t 1| —| —| —| —| —| —| —|XX 13 5 74
/62 Jan. | —| — | 2| 2| 5| 13] 8| 10| 15| 13 oy 8| 1| —| —| 1| —| —| =] —|XX 13 3~5 87
Feb.| —| —| 2| 2 6| 3] 10} 13| 19| 8] ni 6| 4{ 1] 3| —| —| —| —| —| XX 13 3 88
%63 Jan. | — | —| —| 1| 4| 6| 4| 10| 6| 10 5| 5| 5| 3| 1] 2| —| —| —| 1|XX 13 3 63
Feb.| 2| 7| 16| 18] 16| 12| 6| 1| —| —| 1| —| —=| 1| —] =] =] —| —| —| XX 13 3 80
5 /64 Jan.| — | 8| 10] 15| 19| 17| 6| 3 — = = =] = = = =] =lxx 13 3] e
N Feb. | — 1 71 8| 20| 11} 16| 6 41 2 1= =] =] —| =1 —| —| — S —
|
B
m/sec | 1 |
0. 2~0, 30, 3~0. 40. 4~0. 50. 5~0. 60, 6~0, 710, 7~0, 80, 8~0, 90, 9~1,0[1, 0~1. 1|1. 1~1.2/1, 2~1. 3| Mesh
Date ' ‘ \
1960 Jan. — — 4 29 28 4 1 3 0 i 1| XX 13
Feb. — — 9 15 18 18 18 ) 0 1 — v
/61 Jan. — 1 1 5 12 19 15 — — — — ”
Feb. — 3 3 10 20 16 10 8 2 2 — ”
762  Jan. i 3 3 25 31 15 8 1 0 1 — ”
Feb. -— 1 2 12 47 24 2 — — — — ”
/63  Jan. — — — — 4 15 20 14 7 3 — ”
Feb. — — 6 35 26 13 — — - = — ”
764 Jan. — — 2 29 38 7 3 1 — — — ”
Feb. — — 6 30 32 9 2 1 — — — ”
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HIGRIC L B &, EEEREIIKFNEMBEROBIIIEG, KEFEX DI HOFHAER & S/NNEE 60—72
m/min) TAOGHL7AHS, FEA Plankton 1 & - T3 EMNIBKENSERT 5. L -T, &HT
F2 ORI AEI0S M E Uizhs, BRkEA L19624E 2 AT 3 IicEiE L 7o

#1173, 1960~1964FFTD 1, 2 FICTWEFRE L/ 1w %720 O Plankton (BB OHEESHZR
T

Table 117. Frequency distribution of the settling volume of plankton per cubic meter, collected

by vertical towing of plankton net.

Setling 1o 1 10|20/ 30 |40 | 50| 6070|8090 |100]110]120] 130 140 Average

i) 15 H | bl ||| ido]ito]ido]idol o) o] < e
Date

1060 Jan. |39 |22 |12| 4| 3| ol —|—|—|—|—|—=|—=|—|—| — | 135
Feb. 43|24 | 12| 2| -~ —=|—~|—=|—|—=|—|—1—=|—| — 10.7

761 Jan. |31 |11 ] 5| 3| —l—|—|—~|—|—|—|—|—|—|—| — 11.6
Feb. |25 44| 5| — |—|—|—|—|—|—|—|—|—{—[—| — | 119

/62 Jan. | 7|22|21 5| 5| 3| ol 1| ol o 1| 2| 1| 1] 2] 17 | &5
Feb. | —| 6|22 22 12| 3| a|l e| 5] 3| 1| 2] 1| 1]|=| — | 468

/63 Jan. (281510 3| 1| 2] 1| ol 2| —|—|—|—|1]—] — | 20.5
Feb. | 435 5| 5| 3| 6| 5| 5, i 4] 1|1 1|—|—| 3| 4:

/64 Jan. |26 (14| 5|10] 5| 3| 5| 3| 1| 2] 2| 1] 1| 1|—] 1 346
Feb. | 5|38 16| 7 0| 2| 2| 3| 1| 4| —|—|—|—|—| 2| 300

CDRERIC K B L Plankton #iBEIL19604E38 KUFIS614ED 1, 2 BT/hEL, 196241, 2 ATRE,
Plankton JEIBEOK I 1S624EQKER X BEEOE— F i 0.9~1.0m/sec T, ZOMOELD HX
XHThHb. ChODOERICOWOTIEPSHTHSS, Plankton OHISBERF, RECYENRGEIT
FB3bDTHESS,

OXUBMBOXIRDOVTAHBE, BEEERKDLOIFEAEML, EBFEFEDE— FI30.5~0.9m/sec
T, AR 0.5~1.0m lcE— FES D,

PIEOER M D, 2 DOREFEOBEEIRAID, A7 F ITHFRKES ~1omicE{HdT sl L,
FRBHREINC L, BABPKE SHWEBPNSOT EREDOEHRT, 44 THTEHICIIEXX 13
DIER v FEEEE G0 ® % 235, KEPETIZEDEZLLLITH B,

£ 28H BEESHiETRBBORE .

WEIC BT, L4041+ THIFRBROLEHR, 414 FTOEENRET I O>NTREDT L &%
Hlotre Fhod B F T OENS IVPHLOBEH» DERRTIE, ERMGEELEELHHD, KEOHE
TR D RS 52 LA w70 TOERBEDEMIZ Plankton net FEI LD 4 7 F IR{TFEZHE
ETBEH, 4HF I HFEOBENEILOFHEELZIEL T XEND S LK, 14+ THEFOR
AOHECHETIHMAERL 12D TH 5,

wmE A K

AR, 159 KICRT/ERICE T, Kig, SHEEHEL, JtEX Plankton net #EXX 13
C Plankton yfiEEZAEL 70
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Table 119.

Results of the collection of larval sand-lance per cubic meter in 1961-1963.

196t ’6 2
Feb. I Mar. Dec Jan. Feb.
13 1 1mj26| 4 10 { -
3 23 7 N ! ? 16~21 {24~.26|31~2| 7~5 [12~1621~23
15 15|27] 6 |12 |
30 3.04 [0, 36’0, 39 0. 1 0 2 0 0 0 0 2.45 |4+4.08] 0.73]-+3.93 0 —
32 8.48 1_31‘ Q 0 Q 4 0 0 0 Q 2.59 {4+4. 191+ 1. 39+ 2, 80! 0 —
39 3.88 00. 45 0 0 6 0 0 0 00— 0.87 2.00] 0.59— 0 0 —
417 1 4.62 (0,18 0 0.25 0 10 0 0 0 10.76/+ 4.29 1.24/4+3.31] 0.98 0.58 —
44 4,28 |0.750.21 1.02 0 15 0 0 0 0|— 0.85 |+6.94/+2.63— O 0 0. 60
46 4.85 |2, 57 0 0.17 0 18 0 0 0 0 |— 0 3.91]+3.09 0.85 0 —
48 2,38 0. 54i0. 44 0 ¢} 23 0 0 07 0 \|— 0 2.871—  0}+3.78 1,31 -
50 1.75 10, 99 0 0 0 30 0 0 0 0 |— 0 .11 0,78 1.1 0 0.54
77 4.39 (0.23]0.25 0 0 32 0 0 0 0 1.23 1.200— 00— O 0 1.75
79 4. 05 |0.30)0.23 0. 66 0 39 0 0 0 ¢} 2,75 |—0,56/— 0Oj— O 0 0
81 2,46 [0, 56/0. 14 0.16 0 41 0 0 0 0 |— 0 3,41 0.72— 1.83 0
83 2,59 |0.90 0 .15 0 48 0 0 0 0 |— 0 |4-4.09— 0]— 0.911 0.54
50 0 0 0 0 |- 01— 0 0 0.73 0 0
X GG40 65 0] % 0 0 |— 0 |~ 0| — 0|— 0| 0.60 0
30 3.38 0[1.35 0. 002 0 68 0| x 0 0 |— 0 |- 0O~ O— 0] 0.30 0
32 0 |1. 53 0 0. 007, 0 71 0| % 0 0 |- 0j— 00— 0-— 0 0 0
-39 0 0]1. 50 0. 003 0 74 0| % 0 0 |— 0i— O 1.18— 0 0.33 0
41 7.71 0 0 0.013 6} 77 0 0 0 0 |— 0 |—1.04|— 0l 0.90 ¢} 0
44 3.24 0 0 0. 027 0 79 0 0 0 0 |— 0 1.58—~ 0Ol— 0] 0.86 0
46 4,89 |2, 84 0 0. 002 0 81 0 0 0 0 |— 0 |+6.05 0.74 1.19 0 0
48 2.97 |1.28 0 0. 003, 0 83 X 0 0 0 |- 0 3.03l— O — 0f 1.40 0. 44
50 0 0 0 0.011 o] 86 0] % 0 0 |— 0|— O 0.72— 0O 1.02 0
77 2.96 1. 190, 54 0. 005 0 89 0| X 0 Q- 0Oj— 00— 10— O 0 0
79 2.69 0 0 0. 025 2.22 92 0] X 0 0 |— 0 |—0.71— Of- O 0 0
81 4,29 0 0 0.015 0 95 0| % 0 0 |- 0 1—0.43 1.18/— 0 0 0
83 2.15 00, 92 Q. 002 ¢} 99 0l % Q 0 i— Q|—-0.75%—  0i— O ¢} 0
102 0] % 0 0 |— 0 |—0.41— o 1.02 0 0
105 0] % ¢} 0 |~ 0|— 0O— 0 0.84 0 0.95
34. 28 6. 84|4. 31 0.115 2,22 108 0| x 0] 0 |— 01—0.54— 0— o] 0 0
111 0 0 0 0 |— 0 1. 09— O+1.72] 0.71 .0
13 0 ¢) 0 0|— ¢] 2, 1142, 06— 0 0.76 s}
115 0 ¢} 0 0 1.65 3.77|+1.46] 0.70] 0.79 0
17 0 0 0 0 1.58 3. 25— 0j+1.90 0 0
119 0 0 6} 0 |- 0.88 |~0.66/— 0 1.42] 0.96 0
121 0 0 0 0|]— 072 2,394+3.39 0.64 0.91 0
123 0 0 0 0 |— 0 2,41 0.84 1.4 0 0. 85
125 0 o] 0 0 |- 0 2,80 0.73+2.15 0 0. 69f
127 0 0 0 0 |— 0 |+7.87— 0-1.55 0,76 0.67
129 0 0 0 0 |— 0 1. 47— Oi+2. 14 0.87 0.70
189 X 0 0 ¢} 3.82 3.05/— 0|— ) 0 0. 42
190 0 0 0 0 |+ 4.51 2, 36|— Ol— O] 0.69] 0.87
191 0 0 0 0 1.61 3,24/ 0.80— 6] 0 0
192 0 0 0 0 +11.03|—0.73i— 0| 0.68 0 0
193 6} 0 0 0 1.74 1.40| 0.69+1.92 0 0
194 X 0 0 0|+ 4.36 2.86/+1.28~ O 0 0|
195 0 0 0 0 |+43.30 2.09— 0 0.74 0 0
196 0 0 0] O|— 1,00 [—1,04— 0O} 1.18 0 ¢}
Total |46, 77 [8.692. 11 2.52 0 0 0| 010.76] 99.49 | 94.73, 28, 31| 36.28] 15,59 9.00

* Plankton net of 90cm caliber with 170cw GG40mesh net.
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Fig. 159. Distribution of the stations at which the investigation were done more frequently to
obtain the clear information of sand-lance larvae occurrence. Crosses, 1961; soft
circles, 1962 and 1963.

45 F THTOREFFERBEN & & 220 ® 1961

L, 19614ET¥, dLEs Plankton net 200 x o ;:
GBE XX 13) KB A5 1H 2048 \x i
Utco 772U 2823 Hid, KE#y b 180
(#8E GG 40) AR L7, 1962, 1963 160!
ETIE, KE0m» S 2 ALz, g
TS DEE A H o+ TR, KR :; 140 x
k5T 1w A% F T HFHC MIEL %120 \x
oo 1EB19624F 2 A21~23A T, BE :
XX 13, GG40 o Planton net % Pt/ 2100 Q
L. 1963%E3A6~8H, 1I~I5ETH : 80| x | Q
IEIVRS %Ejﬁ GG40 Plankton net Zff E 60 / \ \
Mlice l \ X
woE R R 40 /'._ \ 0o \x
HE110 350, BAERRATRS, SEO 20| j .. © \"o \x
WEEC &I, 47 F T RTHERET ol & TveanQ
TEEIBOKD LS IS, DEC. JAN. FEB. MAR.

Fig. 160. Monthly changes of the number of larval
sand-lance collected during ' the periods
from December or January to March in
1961-763.

FIOKTIIEE, FEELEHNI2T2 AHOFETIHEE GG40 OXRE X » P TEHELILDTH
%o ZZT19624E L 19634F & DB BRMENC DN THIKT B &, F 156 NThh b & DT, WED 1 5 FIH
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FHREHABREEODTEHL TR 2, SOREI0HMNTS, CNOHECHMKELOEREIZbDTEL
—EL, BEBEROY —213E 5101 BNAMBICH DN, —HIBLEOIIRMES B & 1962, 1963410
— %R L7z 1 BOEMETIE, $TIRREDERLTVR LI TH S, »FhLTd e —7 OHBHEW,
FEIC X OBEDD BOEMRTH B, L4 7 F TRUFHEH SN TH SEMEHE — 7 10ET 5L TOM
ML, 1963 TIH19626FIC  >NTIOHP LS RV, H118%H XOHIGINIC, THOENET ED 4 27
TREFARRR R LOE— FERY,

ol

3 x

.6 §

.5 :

g Lo
< 2 . ‘
T -l N
£ 1o} o
b 09 < 2
g -8 P
;! Vo
s .6 -
g s, .

4 i S

-2 : P

.l

0 . N s

JAN. FEB. MAR.

Fig. 161. Range of the total length of larval sand-lance collected during the periods
from January to March in 1961-763. Solid circles, 1961; soft circles, 1962;

crosses, 1963.

161 M DELE & b FHLEORBH I LI AREROEN BAT 2T &, BXy Plankton net
CHRETE S AHF ITHRITOEEE, BT 1ol TTHEI Edhh b, CCTEEEETSILE, T
5 O AR AR ENROARATRLS 20 L0 d BTH 5D, HELLOLFELNLL, i
HelC A H o T OEERERIC DT, s IE DRI A H F TIE, BFEFFOD2 SDLRA BN, FDOEKE
LUT, (OAEIC & D BESHS 2 EIfF1S 0N B o EESRESOKIREEIC & 0 BESIASEERNISC S 1t Fh3 & Lz,
119 B & - THHAIE A 5 - TRFHBRIE & 57201, RENBC EOFERFEHEL LD, D
B0 2§ DA B LAl +, AU TR L A — ORFSEMY, Che®et Lok
5162 IC T L7zo 1962, 1963ED4 SRR AR5 &, MENTEEERICE, Mido X 51 26
R OSBRI SN B, ; :

b, OZEKE @RS LERS T EEERE B SN, 7, 1962AEOBAETE, Th
O T EESE BT DEESIIIIAIG & A L EIZITNDS, 1963FEQIMETIE, ZEARBEINEROS O, MIRE
RO & O X D 0HFBELC Ehh B, 1, B119 BT MR L7z 2 BOfHEE, 1200,
#E XX13, BEDBmOS DR D, DHEE0m, FEGGA, #KE170cnD Plankton net AEBEOEICHE
FALid DT, BABEBMUIEEOBELALIDIIE /o TNOOKREIPREERD, 107
SR ORIBHIRD Urco T10bB, 3FTAHOA 1 F TR, BT SRS/ BY SR E <, ik
HOBKICHL Planton net 7 b¥HT 260 L EbNG,
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Fig. 162. Map showing the areas on the distribution of larval sand-lance.

# 3 H BEERECXKIBERFNEBEOBR

AFER, BERFNEOIERL4MERT, THFhe —H2sAS DR A LT AT Lz, AR
19494E5 A21, 25, 27H T, THREEFNBAENRECERFERL /2 OT, BRRIRABITIIE 163 X
WKRTRBOTH B, BEARBCTHAEC IR OIBRCARBE LD ACEBARL LT 3,

1949MaAY 27

X
1949MAY 2]

Fig. 163. Diagrammatic representation on the migration of the drift bottles. Broken lines, based
on the data of the Okayama Fisheries Experimental Station.

BRAZCEN L2~ TAR, RBEES L TRES S EANT, U ADERIHOTHICKEL,
OEMT B LSRR L, REAPEHALTT 2ATEH L,
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AERROEIBILI2BT, EREIRARDIZ%ICY 5, CFKETRALLS DD TREER
MZ NI oo THEENPSTRA LI AR, S5EXNTHEBTTRE SN, BRKEPSERALITAR
1R R BREERBPERTREB SN, TREREIL SBALLCAR, #FH24E, BAET1E
BEE 1A, (KB 1 AP T, 0 1XIFEEL TAETTENENRE SN, T 7Rb ORI,
PR ARG E RS (1964) HOEIALALbOT, BROERABONFHTH S,

CIE DORFRED SEFPEOMRIC OV TRR DT 52 LI TERLL, BiRT 5X51, HRBBIO
ZDREBOWRICDNT, BOLORRESZ B L5 EbN5, T5bb, REKERIZ, BHEEEMHE
FHORIEL, BRKERIE, Mgk REmeREl, Mgk BHlEIh o HKEEROEBAHEHICH
725,

wlEg B P

AHF TORED, EHOSEICEAENSC L, ENNOER BENKRCI->TEESZ L, WL
BHSKIE 8°C MATRDRENT L, HFONEAMRTERE FFIC & - TS LWL LT &, FE
FOKESFDKES ~ 8 mBICIEFETH B2 &, HARELEREERT &, RERIANRICHINS
3, PAOHEYEDZ, HHEHROWBIBERTHBC ERE, 4hF QB HEIEEELS
DT EEM 5 tre UL, IR A H 4T 3 i, BU LOERPSEALTERT 220, H
&2 DOERD LEROEEZEGE THHT 2 L3RETH S, 2T TR, KiE, s, Plankton B72ED
WRBREEIC DO T, —RNEaiTERS T,

RESREREENR SR TIREERESH, TOHNE b EHRESNTRE, COFESEHBEILOTRL
<, AHFTHEHEO—BRELTERELILDDTH S,

mE FE

L, WIREAECEEN LT, B8 10, BRESLCZTORLMICOLTERLIEDTH S,
EEIEE L, A5, ¥4, Bk, Plankton 7247, BE, BEWKOLTE, EE 1950 o, HI 19
56) ICHE 7o

g 15 K i

ARG, WREERIEE & LTRBESEELLOTH 528, REKREHMWREILLSELL, Lits-T
TR B AR, KD mOABAFRY . KIBOBRNE, 19594 1 APIkE AR EATAEL 7223, T
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Fig. 164. Water temperature around the Bingo Nada and its vicinities during January 18-22,

1960(°C).
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Fig. 169. The stations for the

water temperature analysis to be compared with the coastal jone.
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Table 120. Monthly changes of the average water temperature of the Bingo Nada and the

coastal water temperature obtained by the regular observation. (Numerals within

parentheses represent the number of stations.)

Month
«Q\ Jan. | Feb. | Mar. | Apr. | May | June | July !Aug.| Sep.| Oct.|Nov)| Dec.
I Searegion

Average W.T.(°C) — —[ 11.0[ 14.3] 17.5] 22.7 25.5] 27.8! 28,0| 22.8] 19.7| 14.0
1959 GH| @] Gl GOl EGH] D] G| B9 G| (50)
Coast W.T.(°C) 10,4 10.20 11.1) 13,7} 16.8] 21,1 24,8 27.2| 26,6 22.6! 19.3| 14. 2
Average W.T.(°C)| 11.0| 9.6| 10.7 14.20 17.6| 20.6 25.6 27.8| 26.7, 22.2| 19.0| 14,6
760 G| (B (BO)| (39| (B)] (39)| (39| (39)| (B (49| (B (49)
Coast W.T.(°C) 10.8 9.9 11.2 13.2] 17.2 20.5] 24.7| 27.9] 26.2| 22.4] 18.6| 14.0
Average W.T.(°C) 10. 4 8.5 9.5 12,9 17.2] 19.8| 24.4| 27,0] 28.5| 25.7) 20.2] 15.6
761 @4 G| BN GO B Gy GBH] (B (50)| (49)| (49! (49)
Coast W.T.(°C)| ©.3 8.6 10.2| 13.0 16.8 20.3] 25.2| 28.4| 27.6| 24.0| 18,6 14.8
Average W.T.(°C) 1.3 9.9 10,3 t2.7[ 17.1} 18.8] 23,1 27,3 26.9 — — 14.0
62 G G| GH] BN GH] GH] G| (B 48) (51)
Coast W.T.(°C) 11.0 9.7 10.4 12.8/ 16.1] 19,21 23,3 26,8| 26,4 22.1| 18.0| 13.7
Average W.T.(°C) 9.5 7.8 8.2 10,9 14.4 18.8/ 23,7 25.0| 24.9] 22.0/ 17. 8] 14.8
763 @yl GHl By GH] GD GO GH] G| BH] G G| (B
Coast W.T.(°C)| 9.5 8.2 9.3 i2.2 157 19.31 232 255/ 24.8 21,4 18.0 14.1
Average W.T.(°C)| 11.4 ©6.00 9.3 — — — — = = = =] -

/64 ‘ CDIEGID NG
Coast W.T.(°C)| 11,5 8.9 9.6 — — — — = = = =] —
765 |Average W.T.(°C)| 11.0[ 9.7 — — — — —_ = = =] =] =

[CIDIENED)]

30.°C

23|

n
(o]
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‘63

Fig. 170. Seasonal changes of the water temperature at the layer of 5 meters depth in the

1958

Bingo Nada.

'60

'61

‘62

— 27—

‘64




#8170 K> & kst A SEEKIR
A&H5E, 2HICHRE: 8, 9HK
BREERT . —HibEERENOH
SPEKIRE, 2 ABRE, 8 AR
EAERL, BEKIEART A0S
THOSERILDL, L L&AICERIL
7o HBEETIEKIRE, REER TR
DOAFEKBERL —HT BT L8
b

# 171 BUC B BKIB S 2R T o
T AT & - THRIB S Hi ORRFH 358
5T LT B,

' 1 Fig. 171.
)

(1~10), (1, 2).

Maps showing monthlyv
changes of the water
temperature (°C) in the
Mihara  Straitand the
Bingo Nada. The dots in
the right bottom map

ithe locations of

S

show

stations.



‘60 SER}-m----

4).

(3’

Fig. 171,

—239—



Fig. 171. (5, 6).
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Fig. 172. Map showing the stations for the chlorinity survey (%) in the Mihara Strait and the
Bingo Nada. Triangles, the Mihara Strait; soft circles, the Bingo Nada.
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Table 121. Monthly changes of the average chlorinity (%) of the Mihara Strait and the Bingo
Nada.
(Numerals within parentheses represent the number of stations.)
Year| Sea  area Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sep. | Oct. | Nov. | Dec.
Mihara Strait — —| 18.19] 18,09 17.79| 17.82| 17.64| 17.52| 17,73 17.74] 17.83|17, 83
1959 anl an| anl an| an| an| 0| an| an| (7
Bingo Nada _— — 18,111 18,12 17.61] 17.62| 17,09 17,19 17.65] 17.52| 17.59|17. 64
(B (B3)] (B &Yy GH| GYH] G| @19 GYH] 50
Mihara Strait| 18. 10 18.23| 18,33 — — — — — — — — —
60 anl anl a»n
Bingo Nada| 17.92| 18,13| 18.24| 18,08 17.91) 17,78 16,92 17,19 17.22| 17.17| 17.57,18. 06
G (B0)| (B (39| (39)] (39| (39| (39| GO 49| (5B 19)
Mihara Strait| 18,35 18,41 18,47 — — — — — — _ —_ —
761 (3 16y (16)
Bingo Nada | 18.33) 18,58} 18,45 18,25/ 17.87 18,03 17,40 17.74) 17,70} 17,38| 17. 12017, 44
@4)| (61| (B G BH| GNH GHE GYH @) @9 49 49
Mihara Strait| 17.99 18.15| 18, 38| — — — — . — _ ] _
62 (16| (16| (16)
Bingo Nada | 17.91] 18.09] 18.32| 18.08] 17,98 16.43} 17.12] 17. 54| 17. 46 —= —17.99
(50)) (B} (B (B (BHY] (B8] @] BYH (48) (G1D)
Mihara Strait] 18.16[ 18.50 18.49 — — — — — _ — — —
763 (8| (s e
Bingo Nada | 18.23 18,44 18.45] 18.49 17.81| 16,35 17,07 17.63 17,40| 17,48 17.63]17. 95
“an (B (B0 (BN (B BO)| (G| G BN (B (B (B
Mihara Strait| 18.16| 18, 14| 18,27 — — — — _ — _ . —
/64 (16)| (18)| (i8)
Bingo Nada | 18.18] 18.17| 18,22 — — — — — — o — .
CIRCHIGH)

F173 B, BREESIERICE T BIEREEHORE LFEHEE A BIICRT,

Fig. 173. Seasonal changes of the chlorinity (%) of the surface water in the Bingo Nada.
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Table 122. Monthly changes of the average transparency (m) in the Mihara Strait and the

Bingo Nada.
(Numerals within parentheses represent number of the stations.)

AN Month!
Ym Jan. | Feb. | Mar.| Apr. | May | June | July | Aug.| Sep. | Oct. | Nov. | Dec.
ear
Mihara Strait — —| 6.49| 6.82] 3.92] 4.10] 2.86| 2. 54| 5 54 4,96 3.71 2.89
1059 Gy G| Qo) a7y Q7 a7y an) Q7ny an) a7
Bingo Nada — —| 7.10] 8.60] 8.81] 8.69 6.80 7.46| 7.82 6,00 4.93 2 93
GH @3] GY GYH] GYH GYH GH] @9 BN B
Mihara Strait] 4.73] 6.29 5.00 — — — — — — — — —
60 anlt anl a7
Bingo Nada| 4.14| 7.86 6.68 7.50] 8.94 9.34] 6.93 7.36 579 6.93 7,22 3,68
(BN (B1)] B (39| (3| B9 (9] (39| (BN M9 (G| (“49
Mihara Strait| 4.61} 5.41] 4.51 —_ — — — — ] — | =
761 a3 @ge)| e
Bingo Nada| 5.23] 8,10 5.81| 9.10 8,11 9.48/ 6.19 7.86 5531 4.96 8. 24 2.9
@4 G G ©GY ;Y [CHICHIE ) (49) (49)| (49)| (49)
Mihara Strait| 3.67| 5.05 5.88 — — — — — — — - —
762 ae)| s8] (16)
Bingo Nada| 4.04| 6.70| 5.36| 8,44 9.07] 8.74; 8.63 9.60 5.89 — —| 3.23
[CHIECH G IERCID IR GED) G @) Gy @8 61
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Month|
QSea region Jan. | Feb. | Mar.| Apr.| May | June | July | Aug.| Sep. | Oct. | Nov. | Dec.
Mihara Strait| 4.35 5.28; 5.54 — — — — — — — — —
763 (16)| (16)| (16)
Bingo Nada| 4,93 5.96 4.62) 5.26/ 6.14] 7.10] 8,62 6.41 4.01] 6.31] 4,66/ 3,09
@n| G GHLGH G GO GNH] GBH] G| G GD] G
Mihara Strait] -3.61| 4.70] 5.01 — — — — — — — — —
764 (16)| (16)| (16)
Bingo Nada| 5.01 6.40 530 — — — — __’ S R [
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Fig. 176. Seasonal change of the transparency in the Bingo Nada.
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Table 123. Yearly changes of the average transparency (m) in the Bingo Nada.

Items 1959 = 760 761 762 % % | 763 ‘64

3697.6| 3989,9 3476.4| 3366.1| 4028.6

Sum total of the values 3353, 6
612

489 548 577 500 601

Number of station
6, 858 6. 747 6.915 6. 953 5, 601 6, 582

Average

Remarks: =no investigation in Jan. & Feb.; ** no investigation in Oct. & Nov.
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/\‘,

Fig. 177. (1~10), (1). Maps showing monthly changes of the transparency () in the

Mihara Strait and the Bingo Nada.
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TFig. 177.
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Fig. 177. (4, 5).




Fig. 177. (6, 7).
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Fig. 177. (10).
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RICHEGI 2538, 19614F L 1963E TR ARMEIHN 4 ~ 5 mDBPE LRI, TORFERSIB~IEY, BRHE
EVIEIC X BT OHEENTR,

2 AOBHER, #Ohiugs O BEl—ICBEES A E {, #HoItHE JOEHIhED,

3 BOBHER, FLX->TENENSTOBEERICT %, 1950, 1960, 19624l Pkrbudfh & BIH
TTIFTRE L, BOIEE LUTEHET/IEY, Ui LI1962AETIE, BOILEEA & BT EE & BEE -~
FTERICBBEMNKE <, HOILTEEEE BERIc/h S, F1963ETIE, BMOTEEITAS & HoJLFEIC.
INEL,

4 B OBEARE L, #OthIBh O ElEBIC TR E L, BOILEE JOHEFEIRI/N &L,

5 H OB, ORI S EHICh T TRE L, BOIIIThS, $£721960, 19614ETHE, #Ho
HEBH NS,

6 FOBIAER, 5 A LBERABETH 3,

7 ROBEBER, BOhIE» o REEICh T TAE , HOJuBE JOHLTEEE, bEIIT/N XL,

8 HOBIAELIE, 1959, 1961, 19624E& & BErhifhsiEd AE <, DS THomERickx L, Holk
B, JLPEEER KOHEIRIC S,

9 HOFEBEEIE, 1959, 1963 TR DIHOBMEERITT 353, £ DREDETILZEDO HILEEH & B
K&, ZOMTIE, 1959413, O PRIFHMDFEICHBE L TRX L, BAOTEIRICH D » TEI S o
F 721963 IE MRANIC/IE {, BOITEI L HHIMIC kS < 208, BHEENAS L,

10A OBEEL, BORRIBTKRE L, JFHIA LRI UBEERL, #odLFichs,
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11E OB, 108 EQ/ERDSA S, ki b FBIc k& < JEEBIT/hE 1,

2R OBBEER, FLUNSLKEHOBE /IS, FHC12A1Z, #OohREI/NNSW CEDEE S, BE
WEHMEOHBORE EYES .

Db AR DZALE AT 5 &, WS DRI Tk <, LIS HONCTRE, B
NS ELZ LS,

F4mE BBHERH

KB E R a 38, TEM, A EQSHICE >THESN, S5KIEMIEL ¢ DRRESRE LIk,
IR R DI F OR D S 2 HET D D TE D & Lz, EELIL, BBERE e tlET S ¢
EICX ST, AHF T WEDEERET B EE LT,

BE A K

B EEE I (1956) W L7chiy, £l =v 2Bl X 2K hBEH TR - BWEE TORE L%
FEL TRDIZ,

#HE BB

%124 Fi3, BHESIOZEAEOER, ANELEEERK e 2R,

Table 124. Monthly changes of the average suspension factor in the Mihara Strait and the
Bingo Nada.

(Numerals within parentheses represent number of stations surveyed.)

Month

Feb. | Mar.| Apr.| May | June | July | Aug.| Sep. | Oct. | Nov. | Dec.

Mihara Strait — — 0.522 — - = _ _ — _ . —
1960 (16)
Bingo Nada — —| 0.434| 0.364] 0.330] 0.313] 0.368| 0.431| 0.478 —| 0.470 —
GO (39)] (391 (39| (39| 39| G (1)
Mihara Strait — —| 0. 566 — — — — — — — — —
761 (16)
Bingo Nada — —1 0.459| 0.426| 0.422| 0,408 0.449] 0. 464| 0. 563| 0.616| 0, 456| 0, 584

GYH| GNH] GH GYH G GBY| GO @9 49 4D
Mihara Strait| 0.667{ 0.478| 0.417 — — — — _ — — — _

/62 (18| e)| (1e)
Bingo Nada | 0.621} 0,455 0.487} 0. 406 0.356] 0, 426] 0. 415} 0. 433 0, 524 — —10. 582
BO)| (B1)| (B (BN (BYH)] (B8N)| 46)] (50); (48) (48)
Mihara Strait| 0. 508! 0. 452] 0, 477 — — — — — _ _ — _

763 a3)| ey @e)

Bingo Nada | 0.590 0.508] 0.435| 0, 441| 0.339 0.522| 0.449| 0.502| 0.648| 0.497| 0. 554|0. 662
(32)] (46)| (B BYH| (BN GO (B ;<Y Bh| ;)| (B 46

Mihara Strait| 0. 553| 0. 450| 0. 446 —_ — — — — — — — —

64 a6 e e
Bingo Nada | 0.445| 0.411| 0. 464 — — — _— — — — — _
G G GYH

HI78 W3, 124 K SIERMOFHMBERE LK AHOEBOELRLICSDTH S, TNIKX
3R AOEDREA L AE L, BPELER EAHOELREL LMD, EHEH
DEEARKCODOTHADMREL L L, 2~8 AIIIS 9~ 1 JIRAREVLH, TNIBBED B
LRI B O % RY .
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Fig. 179. Relation between the suspension

factor and the trnsparency.
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Fig. 180.

(1~7), (1, 2).
Maps showing monthly
changes of the suspen-
sion factor (a) in the
Mihara Strait and the:
Bingo Nada.




Fig. 180. (3, 4).
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e ks &, Plankton HEBEOXNEBEEFHONNE ZELALBRIEL, 3005, BER
FEHOKRNCEET N TORE S, 8B XX13E2BETEHOMNLVR EMHEEIND,

Table 125. Correlation table between the suspension factor (a) and the settling volume of

plankton.
SaﬂMg\\\<i\02 0.3]0.4]0.5/0.6 Saﬂmg\\\<i\02 0.3lo.4]0.5/0.6
volume ! l 1 ! ! | 0.7<|lvolume l l ! ? 1 10.7<C
(m/m’) Month 0.3{0.4[0.5/0.6(0.7 (mt/m’) Month 0.3|0.4]0.5/0.6|0.7
Jan. —| 14 217 31 19 10 Jan. —_— 3 4 1 3 —
Feb. 3 29 40 11 3 — Feb. 1 8 6 3 3 i
Mar. 2| 64 154 58 10 1 Mar. — 6 21 7 1 —
Apr. —| 47| 40 5 2| — Apr. 3l 8 6 3 1| —
o May | 28/ 72| 28 1| — — 40 May o | 7 —| 1| —
June 14 76| 48 13 10| 6 ) June 1 33 — —| —] —
oq July 1 1 170 = — — 60 July —i 10, 13 N — —
Aug. 4 13 68 120 20 1 Aug. | —| Y 5 3 2 —
Sep. 1 2 6 16 13 i Sep. 1 71 11 21 5 5
Oct. — 4| 24/ 42/ 211 6 Oct. — = - = - —
Nov. 4 14/ 80 39 7 3 Nov. — - — 1 — —
Dec. 1 7 17} 19 39| 16 Dec. — — 1 4 2 i
Jan. — 2 9 19 11 3 Jan. 1 7 8 11 15 3
Feb. 3 15 34| 14 5 - Feb. —| 16] 25 9 3 1
Mar. — 11 23] 10 5 1 Mar. — 5 17 3 - —
Apr. 3 29 21 — — — Apr. — 9 9 2 1 —
20 May 11| 26| 9 <2 — — May | —| — ol | _—
2 June 20 N 5 W — — 60< June — N - — — —
40 July o 23 7t 1| —| — TJuly 4 36 35 16| 7| 1
Aug. | — 6 18 8§ 2 1 Aug. 1oup 71 20 —
Sep. 1| 10} 15 34| 25 5 Sep. — 1 7 8 3 1
Oct. — — 3 — - — Oct. - - = - = —
Nov. — — W — - — Nov. — = = -] — 1
Dec. — 20 10 6 9 2 Dec. —_ 2 2 — 4 4

FERE (1954) 5i3, HNEOBBEEHIC VT, ZO00HBEREOIME—FTE L, K2, AE
K 1~0.4, WEK 0.4~0.1 DEERLI, 5126 %S, EBKELBHEELORBHEREIERELD
BiE%E A REETRL-BDTH B, ChICLD L, CNLERORBLFRRT, FEEMECTER AL
Heehsik {, ERBOATHERIMLT LE—ELITLLSITH 5,

Table 126. Correlation table between the suspension factor and the chlorinity.
1, Mihara Strait; 2, Bingo Nada.

— Month
\ Jan. | Feb. | Mar.| Apr. | May | June | July | Aug.| Sep. | Oct. | Nov. | Dec.
Year
Suspension _ _ _ _ _ o . _ _ | .
1 factor (a) 0.52
1960 Cl (%) — 833 - = o~~~ =~ =
b S £ (a) —| . 0,43 0.36 0.33 0.31| 0.37| 0.43] 048 —| 0.47 —
Gl ) —| | 18.24]18.08 17.91| 17.78] 16.92] 17.19] 17.22] —| 17.57] —
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Month
Jan. | Feb. | Mar.| Apr.| May | June | July | Aug.| Sep. | Oct. | Nov.; Dec
Year )
1 S. f. (a) — —| 0.57 ] —] — — ] —] — — —
/61 Cl (%) —|" — 18,47 —
o S. f. — —| 0.46f 0.43] 0,42 0.41| 0.45 0.46| 0,56/ 0.62i O 0.58
Cl (%) — —| 18,45/ 18,25 17,87 18.03] 17.40| 17.74/ 17.70] 17.38] 17.12[ 17. 44
| S.f. (a) | 067 048 0.42 — = = =
’60 Cl (%) | 17.99| 18,15 18.38] —| — I e e
o S. f. 0.62 0.46| 0.49] 0.41| 0.36 0.43] 0,42 0.43 0,52 — 0.58
Cl (%) | 17.91{ 18.09| 18.32| 18 17.98) 16.43| 17.12| 17.54/ 17.46] — —|17.99
, St (a)| 0.51 0.45 0.48 - T == =
63 Cl (%) | 18.16| 18.50| 18.49 — — - =
o S. f. (a) 0.59] 0.51| 0.44] 0.44| 0.34/ 0.52 0.45 0.50, 0.65 0.50 0.55 0.66
Cl (%) | 18.23| 18.44| 18.45) 18,49 17.81| 16.35/ 17.07| 17.63| 17,40} 17,48 17.63 17,95
(S £ (ay| 0.55 0.45] 0.45 = — -
‘64 Cl (%) | 1816 18.14] 18,274 — — | — .- A — — =
5 S f. (a) ! 048 0.41f 0.46] — @ — | — — — — — —
Cl (%) {1818 18 17| 18,220 — — | — —~ — - - =
£53E R B

HEEDBIIE, 19604 3 A RIBESEHIL 72, HERIIERIASE - T B HEARBLLERIC DL TRET B & &
T 5o FIENCHBEBEZEEOBEIC DL TRIRT 5 &, FI81—186KD LS5,

1. BI81KA, B, C, DItk T, FAH48E62L AFESHWITICOWT, 1960—19634E % TOHERIZ
BEADE, RERKKRAEZSHEH, b4 HEDH D 1960 £ Tl BRIORR, S MDEE RIZ B0,

1961—1963FE T FEIIZTE LY, TROHEBEN D I mETTREREBDHBHERRD,
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Fig. 181. Yearly distributions of illumination in vertical section across the sea from St. 48
through 62.
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Fig 182. Yearly distributions of illumination in vertical section across the sea from St. 65

through 79.
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Fig. 183. Yearly distributions of illumination in vertical section across the sea from St. 81

through 95.
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Fig. 185. Yearly distributions of illumination in vertical section across the

sea from St. 127 through 143.
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Fig. 186. Yearly distributions of illumination in vertical section across the

sea from St. 149 through 165.
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Fig. 187. (1~4),(1,

2 ). Maps showing monthly changes of the mdeX of turbldlty( Ty
in the Mihara Strait and the Bingo Nada.
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Table 127. Monthly changes of the average index of turbidity( ) in the

Mihara. Strait and the Bingo Nada for 3 years (1961-63).
(Numerals within parentheses represent the number of
stations surveyed.)

Month
Year ) Jan. | Feb. | Mar. | Apr. | May | June | July |Aug. | Sep. | Oct. |Nov. | Dec.
Region
1961 | Mihara Strait —— — — — — —] —1 — —_ ] — —_
Bingo Nada — — — 0.30] 0.51] 0.54] 0.75 0.90| 0.84 0.88. 0.46 1.44
(50)| (B[ (B0 (51 (B 491 (49)| 49| 4
/62 | Mihara Strait| 1.25] 0.85 0.72 — — —_ = _ S ] e
(8| (8| (16)y
Bingo Nada 1.17] 0.75 0.93] 0.57, 0.45 0.60] 0.59 0.53 0.87 — — 1.43
G| (A% BN G} @B GO (34D (B0 (4 (1))
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Fig. 191. Yearly distribution of the index of turbidity in«vertical section
across the sea from St. 81 through 95. A, April 1961-March
1962; B, April 1962-March 1963.
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Fig. 192. Yearly distribution of the index of turbidity in vertical section

across the sea from St. 97 through 113. A, April 1961-March

1962; B, April 1962-March 1963.
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Fig. 193. Yearly distribution of the index of turbidity in vertical section

across the sea from St. 127 through 143. A, April 1961-March

1962; B, April 1962-March 1963.
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1962; B, April 1962-March 1963,
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Table 128. Monthly changes of the average settling volume of plankton (ml/m3) in the
Mihara Strait and the Bingo Nada.
(Numerals within parentheses represent the number of stations surveyed.)

Month
Year \ Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec
Sea region
17.2) 22.0| 15.0] 37.9] 46.6] 90.3| 4.5 4.1 5.0 7.7
1959 | Mihara Strait - — AN anp anp Aany an| an| an; an| ang a7n
26.9| 22.7| 15.4| 30.2| 93.7| 104.2| 25.8; 16.9 7.5 20.4
Bingo Nada 2—8 5—5 (51) (33)| (B1)] (B0y| (B1)| (B (BN (4] (81| (50)
/60 | Mihara Strait| (17)| (i7) (17) — — — — - - — — —=
19.5 14.6 37.8/ 14.2| 14,3/ 106.7| 99.4| 48.9| 18.5 9.0 7.3
Bingo Nada GH| G (51) (39| (B9 (39| 39| (39| ((GNH] 9| (B 49
5.1 12.2] 353
/61 | Mihara Strait| (13); (16)| (16) — — — — . — — ]
17.8/ 12.9 39.4 16.0] 22.9 12.3 114.1] 12,0/ 33.0 7.9 7.3l 22.5
Bingo Nada (24)) (B1)] (81)| (B1); (BN (B (5L} (B (49 (A9 (49| (49
16.6/ 28.7 10.8
62 | Mihara Strait; (16)| (16) (16) — — — — | — | ] —
102.5| 53.1 43.3| 12.7| 16.6| 54.2| 26.3 36.2 33.1
Bingo Nada ,(gl% x(21{)3 (51) (GNH| G BN GNH] G 49 - — (&)
/63 | Mihara Strait| (16)| (16) (16) — — — —_ — —_ — — —
26.4| 57.8 26.8 24.4) 26.4 12.9] 49.8 21.9 22.1] 12.3 9.8 8.0
Bingo Nada (41)] (B0)| (8t)) (B (B (50| (BN (B (B (B G| (B¢
16.6] 22.0 9.8
’64 | Mihara Strait| (16)| (16)] (16) — — — — — ] — — —
46,1 36.7, 31.9 ‘ }
Bingo Nada (51) GO G — — — ] | _ . _ .
’65 | Mihara Strait (16) — — — — - — - — . . .
Bingo Nada (51) e e e T D e e e T
Table 129. Monthly changes of the average displaced volvme of plankton (ml/m®) in the
Mihara Strait and the Bingo Nada.
(Numerals within parentheses represent the number of stations surveyed.)
Month
Year \ Jan. | Feb. |Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. |Nov. | Dec
Sea region
| 3.6 4.6 2.5 6.5 10.0f 15.0 2.3 3.0 2.3 2.1
1959 | Mihara Strait — — (17) (‘7) (17) A7y A7y (17) (17) (17) (17) (17)
5.4 12.0 15.0
Bingo Nada — — (51) (33) (51 ) (50); (51 (B (51) (49) (51 ) (50)
2.0 2.7 1.4
‘60 | Mihara Strait (17) (17) (17) — — — — — ] — . —
6.1 5.1 3.7) 16.0 17.17 15.7] 16.2 5.1 4,7
Bingo Nada |- (51) (51) (51) (39 (39| (39)] (3| (B3N] (G| (N BN (49)
2.7 4.7 4.4
‘61 | Mihara Strait (13) (16) . (16) — — — — ] - ] ] _
) 4.9 6.3 4.6 13.6 4.0 8.4 4.6 4.6 5.3
Bingo Nada (24) (5‘) (5‘) B (B (B1)] (B1)] (81)] (49)] 49| 49| (49)
4.5 5.9 4.0
/62 | Mihara Strait (16) (16) (16) — - — — — — _ ] _
15. 4 7.4 5.0 4.7 7.4 5.7 9.2 6.2
Bingo Nada (2] (5‘) (51) (B (BN (B1)| (Bt)] (81| (48) — — (1)
2.2 4.3 3.4 .
’63 | Mihara Strait (16) (16) (16) — — — — — — ] ] .
5.7 7.0 4.5 12.2 7.0 6.8 5.3 4.0 3.2
Bingo Nada (41) (50) (51) (B (B (B0 ((B1)| B} (BH] (BN By (8D

3.4 5 2l 3.5
64 | Mihara Strait (16) (16)] (16) — — — — — - ] —
6.9

Bingo Nada (.) (51) (5.1‘) — — — — 1 . | |
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Fig. 198. Geographical distribution of the average settling volume of plankton ml/m3 in 1959.
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Fig. 200. Geographical distribution of the average settling volume of plankton m¢/m3 in 1961.
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Fig. 203. (1—10), (1, 2). Maps showing distribution of the settling volume of plankton
Lo ; “in the Mihara Strait and ‘the Bingo Nada (mf/m3).
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Fig. 203. (3, 4).
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Fig. 203. (5, 6).
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Fig. 203. (7, 8).
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LTREL, ORIV,

125 o Plankton IEEDONESLIE 1962>> 1961>1959>> 196 3> 196C¢*C 1062¢'C&i EED TEH JAV
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$8E ¥ L L

1. PLLEDEFRNEEDT , : .

+ & “¥Hi%, Diatom, Protozoa, Copepoda 7t&E%EHET B, 4 HF TffFrx dHRT %, = DEH
%, 19594E1 H3H, 2H4R ;1965482 A 1 BIcfdiest, MEoW-TiE, 1962484 7 7 I PIg&RANT
AFELI, FoHER (1965) 1}, Sagitta crassa (Toxioka) P31 HF HEREY BET 5 2 Lok
N, YA VEREOBEM AR Ui, 51 7 BRI, v A YRR T 50%E L Prey-predator
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Table 130. Monthly changes of the average number of Chaetognatha - collected

in the Mihara Strait and the Bingo Nada.
(Numerals - within parentheses represent the number of stations

Surveyed ) . ‘
Month|
Year Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sep. | Oct. | Nov. | Dec.
Sea region . -
1959 | Mihara Strait — —] 6.7, 57.1}. 20.8 - 52.3; 118.1| 60.1| 30.9 5.3/ 34.1| 64.8
Q7D a7l a7n (17) a7 a7 any Q| AQn| a7n
Bingo Nada — — 10.4| 63.8 27.2| 142.7| 186.2 112,8 58.5 18.4) 57.6| 115.7
(51| (33)] (B (BO); (51 (BL)|- (BLY]. (49 (G (50
. /60 | Mihara Strait| 10.5-.15.1] 1.2 . — .~ "~ — o~ o~ o —
an an| a7n ’
1 Bingo Nada 52.7| 29.4 14.1 — — — — —" -~ '30.4| 26.4| 29.8
= (5]_) (CIDINEID) R : . 49| &N 49
61 | Mihara Strait| 5.6/ 8.9 8.3 — — — = — — - -
(13)] 18 (16) :
Binge Nada 17.9] 16.5] 11.3| 22.6| 27.6/ 62.0| 105.2| 222.8, 74.8 21.4| 24.3| 77.8

@4 (5D (BD| (B (G| (BhH (B (BN (49| (49) (49)| (49)

62 | Mihara Strait| 17.6] 38.3/ 33.1 — — — — S — —] —_

(e e (s o
Bingo Nada 74.5 60.4 40.9 11.2] 30.8 132.3 70.5 153.7| 110.1| - — —| 109.0
G G GH| Gy BH] (B1)] (B (B (48) G
/63 | Mihara Strait| 16.8 20.1| .26.1 e — — = — — —
‘ (16) (18] (16) — .
Bingo Nada 35.4/ 33.21 26.1 5.4 13.8/ 21.5 49.6/ 55.0| 93.4 58.2f 72.5 83.1
@Gn] GO GO GO (B (80)| (5 B G| (B (BH| (B
/64 | Mihara Strait| 27.2| 46.5 26.0 -] — — — — — — ] —_
(18) (16)) (16)
Bingo Nada 67.0| 73.2] 45.6 — — —] —_ — — — — —
D] G 6o .

HIERLRIRT B EH204FEIrh, Sh ko TAXDEBE RS E, I XEAE (1961) 2Suh~<iz X
5T ~8ALI~12A DT 2[E, HEOIUNEDBND,

DECEICEERT LEDOFHEZRRDT, ¥4 VEIHORERE RS &%205—20912103 X5 TH5B, I

BEEBYETLZ &, %lzgih—/j‘?ﬁ b, MJE m@u fw&y Lz,
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Fig. 211.(1—9), (1).Maps showing monthly distribution of Chaetognatha
) in the Mihara Strait and the Bingo Nada (No./m3).
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Fig. 211. (2, 3).




Fig. 211. (4, 5).
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Fig. 211. (8, 9).
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‘Fig. 215. ‘Monthly changes of ‘the number of Chaetognatha by species per station
(No/m3). Crosses, Sagitta enflata ; soft circles, S. crassa ; triangles,
intermediate form ; solid circles, S. maikaiensis..
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Fig. 216. (2).
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Fig. 217. Maps showing monthly distributioﬁ of the number of Sagitta crassa
(Tokioka) No/m3, in the Mihara Strait and the Bingo Nada.
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1860 OCT,

Fig. 218.

(1—5), (1,2). Maps showing monthly distribution of the number of Saegitia
naikaiensis No/m3, in the Mihara Strait and the Bingo Nada.
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Fig. 218. (5).
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‘60 OCT

‘62 MAY

Fig. 219. (1—4), (1, 2). Maps showing monthly distribution of the number of intermediate form of
Sagitta crassa No/m®, in the Mihara Strait and the Bingo Nada.
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Fig. 219. (3, 4).
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Fig. 220. Relation between the value of transparency
and the suspension factor.
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Fig. 221. Relation between the value of transparency
and the index of turbidity.
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Fig. 222. Monthly changes of the transparency, chlorinity and settling volume of plankton.
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Solid circles, transparency : soft circles, chlorinity ; crosses, plankton.
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ML L, BRI ONEIRGRDT 5 7cd 2\ W EIEMEY ST IER T 5.
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HAERAPHEEL LT, kO ADHUEMEIKRE VD, PEIOBR X T+, —DiErEL, FOHFEHcL
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Fig. 223. Map showing the pattern of interrelation water mass concerning transparency,
chlorinity, and settling volume of plankton, during the period from March,
1959 to February, 1960.

Fig: 224. Map showing the pattern of interrelation water mass concerning transparency,
chlorinity, and settling volume of plankton, during the period from March, . .¢
1961 to February, 1962. :
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Fig. 225. Map showing the pattern of interrelation water mass concerning transparency,
chlorinity, and settling volume of plankton, during the period from March,
. 1963 to February, 1964.

HAIEIC Lo TR D, & OmKBEN TN ERICHIE LT, @R EET 5 aL;ofﬁbwﬁ
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Fig. 226. Distribution of the amount of mud in volume (liter) collected
l_:>y the Ekman Birge grab sampler.
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Fig. 227. Map showing the depth of water in meters at the time of investigation done.
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i A X
HIBRIIBRARE T, FoH228X%, ROBFH3100 mesh L H HREVWLDE DI D LS
100 mesh L) -3 ORLE 5D ALEEGEYENRTRLIELDTH B,

Table 133, Compositions of bottom mud collected during August 7 —8, 1961,

gfmg’lllrét Penetration| Ignition Composition of botton mud(mesh)
Station | Depth | oj1ected |[depth loss -
ol BC \ 20 \ 32 100 100<
(m) ) (em) %)

48 15.0 1.9 52 8.33 0.31 0.42 0. 11 1.31 97.85
50 — — 0 2.38 — — — — —_
52 21.5 2.4 53 9.93 — 0.30 0.07 0.22 99. 40
54 14.5 2.7 68 11.00 — — 0.32 0.63 99. 05
56 10.0 2.6 74 10.53 — — 0.07 0.29 99.63
58 17.5 2.2 65 11.35 -— 0.07 0.29 4.22 95. 41
60 15.5 2.8 76 13.97 — — 0. 10 0.21 99. 69
62 15.9 2.8 78 10.54 — 0.09 0.17 2.22 97.53
65 16.0 2.2 57 10. 41 —_ — 0.08 0.93 08,98
67 18.0 2.4 66 9.98 — — 0.08 0.75 99.17
69 — — — 2.27 — — — - —
71 — 2.3 70 12.22 —_ — 0.09 1.03 98.87
73 20.0 2.3 71 11.24 — 0.51 0.17 2.62 96. 70
75 17.0 2.2 60 10.47 — 0.31 0.20 0.31 9. 18
77 14.0 2.3 57 10.87 — 0.48 0.77 2.31 06. 44
79 11.0 2.1 61 9.05 — 1.63 0.88 0.25 97.23
81 21.0 2.2 52 8.88 — — 0.22 0.22 99. 57
83 16.0 2.5 65, 10.16 — 0.3 1.65 7.87 90.17
85 19.0 2.0 67| 11.78 — — 0.24 0.40 99, 36
87 25.0 2.2 73| 11.90 — 0.38 0.28 2.46 06.87
89 23.0 2.0 73 10.59 —_ — 0.17 1.01 08.82
91 24.0 2.4 73| 11.20 — — 0.24 3.42 06. 34
03 24,0 1.9 43 5.44 1.03 4.79 3.99 8.73 8l.26
95 25.0 — — 4,90 0.66 2,30 2,21 11.25 83. 58
97 24.0 1.9 53 8.43 —_ 0.05 0.95 1.44 07.57
99 24.0 1.2 46 6.58 — 0.59 0.25 2.97 96. 21
101 24.5 1.6 63 9.57 — — 0.46 2.03 97.51
103 22.0 1.9 82 | 12.00 — — 0.19 1.03 08,78
105 24.0 1.2 85| 13.45 — o027 0.09 1.81 97.83
107 23.5 1.8 83| 12.72 — 0.18 0.27 0.45 99, 09
109 20.0 2.0 67 | 11.46 2.90 0.16 0.08 0.16 6. 75
11 16.0 | 2.0 50| 9.98 — — 0.23 0.23| g9 54
113 | 27.5| 2.0 63| 9.25 — — 2.72 2.08 g5 o
127 23.5 1.8 62 9.44 — 0.37 0.15 0.59 0889
129 20.0 2.0 63 9.61 — — 0.23 0.31 0. 46
131 2.0 2.4 61 9.69 — — 0.24 1.57 | o8 a9
133 23.0 2.3 71 10.90 — — 0.09 0.09 99.83
135 26.0 2.2 83 11.67 — 0.15 0.07 3.37 96.41
137 25.0 2.4 84 11.50 —_— 0.87 2.71 2.97 93' 45
139 24.0 1.8 67 10.42 — 0.34 0.59 0.08 98'. 99
141 26.0 — —_ 3.31 — — — — -
143 24.0 1.8 58 8.04 — 0.13 0.40 1.20

149 26.0 —_ — 2.85 _ - - - 98.21
151 33.0 — —_ 2.37 — — — — —
153 29.7 2.2 69 10.25 J— e 0.16 1.13 08.71
155 27.5 2.3 72 12.35 — 0.20 0.20 0.90 98'65
157 26.0 2.3 763 12.27 — 0.01 0.01 0.01 99'71
159 24.0 2.4 73 11.37 — 10.26 0.51 0.17 89. 06
161 23.5 1.5 72 10.04 — — 0.21 0.21 99.59
163 23.5 2.0 62 10.00 — 0.17 0.09 0.26 99'49‘
165 25.0 2.6 62 9.22 — p— 0.31 0.53 99' a3
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Fimin o = - Fig, 228. Map showing- the percentage of mud particles larger than 100 mesh.

Fig. 229. Map showing the results of observation of bottom mud by “penetrometer”.
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ZHiC X' % & ‘Ekmdn Birge grab- sampler “TIRIETE 7 foB AT, 100 mesh Bl ED AP 75
BE T RETCH T, BT LA ELRTIE, 90%L 100 mesh DLEOSNBRTH B E 2k 5,

3 RxbOA—y—RIEE '

FRCHE LAk b m 2 — & —13,  PIKTFECAE B R0 o0 31 % PR K AR R o I ko 18
FLTh DTH B, HE2ORUTAF b v 4 =2 —OWEERLRT,

HOR k5 &, FIEMIEOPIEIC R E L, WOl hI S e £, RE, ZHEE
BHBIT N E s, R b B A — 2 —DEDKEVEAL, EENSKEORTT, R BELEENSY %
5 BB AT ORI B TR, R LES, KB, SHSEOSEE CIRHEIHTIS L,
4 M BB B ' : . -

230 TR E AR T

. ‘ ’

Fig. 230. Map showing the ignition loss of bottom mud in per cent.

PBREE, EE, R& =BT BRI A FEILCEIRCE SRR E V., R0y
ORI, FR[URL IR b e 2~ & —JIEE LB 5,

A ET DI, WoORRIRE EEETEROBEN I, BRL OWEBYOWBEY RS L2 X
50

SIE 4 hTIERE

CHE CHEREO A » - T RF LIBIC 20 TR, KR S ERE BEARAER L Btk 52 & & BN
oo H23IRNE, 4 7 SREFRABE L KB L ERE L OBIFTRLA L DTH 5,

#BIRIT I\ T, AR CHEERATEEES 1, 2 Aoy AL, BRTHEEIIHML 12
A S MR R L, ERNEA 4  2REES 5 ELLEHBIL, FORMAEA 1 mS iz 0.5
BUEOBERTRT, CHICLBE, HEHEDA 27 TRFCOLT, HEBOS Mk kR L R
PEFETRLIESY, AEOHELEREOADEBEOBFEYRT. Lol & SRS BUEHRT,
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Fig. 231. The water temperature-chlorinity
diagram suggesting the occurrence
of sand-lance larvae. In the ranges
encircled by solid line, many
specimens were discovered.

Velocity of wind
[\M]

ol,

St. 2, 4, 10, 15, 16, 18, 23 o EEYPUERTES
ERULZ EnbELDE, 1A TOEINREY
ML THETAZ LR TER, TH (19
64) 1T, 1 » > TRFPSECHET 5 KERE
% 6~12°C, HERERMAY 18.2~19.0% &L L,
KR 9 ° CRIA CHEREDIENR LAV W52,
35 5 OBE CIEKIRERT. 0~13.0°C, 3R
BEFEX 17.9~18.8%C, KR 11~12° CH#ET
EEREOEIARLIE V. ZhbikuvThd EIRS
Lo TREMERETB 2R TLOT, HE
EOEOREIETY, EFEREAVIERTIOL
EZ i,

B581 & ®

211 B 5 R M

EMATAXETRERT X b, 195941 Amb
1964453 A% C¢D BEBRAN % T &, 232K
DX 5ieh, TH (1966) 1%, UFXBOWES
& EINEHAR20 A OLFREAR L O, r=
0. T4DBRN D 5 L~y 1 2 7 = DD,
REBFEER L BELRAREDDHEV S,

B2 X AL AL 1 BTk, 1963440k
x ¢, 19644EpVINE LAY, 1960, 1961, 19624813
FEFABRECTHD. 2ATRBEELIL TV B
2% 3 ACIRIBLEREFIC R Z V. ZTOMO%
ATiL, ERHOEIDE H R SH\ 19604
8 H, BATHTIEKE, 157 IHFDH

AP R s oo b

b wt
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Fig. 232. Seasonal changes of the average velocity of wind.
e 1959 x...1960 A---1961 ©0...1962 (@---1963 D---1964
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b,

H1343%1%, 195948 1 B H19644E 3 A ¥ CORMEE LT,

FEIMEC L 5L, Bl ACIREOR 2 ATl IlEOR ; SH{mﬁ&ﬁmﬂ 48, 5A8TIHE
JEHOR, ; 6 ATITILHEOR : 7 A CIIEEOR : 8 ATIIEAHORE : 9 B, 107 CiisEdbEoE ; 114,
122G ORNERT 5, cD5H 1 AOBRFICOWTHRS &, 196958 519634 F TILARE b OEM
BT 523, 1964E TR EILRO R ML, AIT1969~19634 % T L ILHOF A%RTRT. 2 ADEAT
DWTHBE, 1960, 1962, 19634ECIXFTOEMNEMT 525, 1959FTIIHALH, 19614 CLIF, 19644
TR AR E i dba FOBRNEMT B, HHEMO 1 » 7 TEIME, WERO=FUKE, TIPSR
THBHZ LITFEOREY TH B, A H 7 THAFOIRMIITEE Y ORBEPHE L, LT, FIFELA
P, 2 AREEOBRNERTSZ L1, 12 F TOMEFHTFCREMEEYEZ 51LTT, 1964F0
1 AOREIMUEE B p HALEMNBER LA 2%, BHDOHEL»feZ ECML T, S5t » - IHFO
AEEBLXREERDO 1 2EE2 bR,

Table 134. Frequency distributions of wind direction during the period
from 1959 to 1964.

1 |
_ Dir NNENE[ENE| E |ESE|SE/SSE| SSW|SWIWSW W [WNWNWNNW, N
Month J N R R R ALEILLLY SEIRLILE N T EL] ERTIYS) HSIESRVRS PEPPRRS FURUR R O
, Year T2 s a5 el 7 68| o [0l 11 |12] 13 |14l 15|16
1959 ' A N N I I T 4 6 al 3 i
w0 | — o 1 1] = 1l ] —+ 2 § — 3 I B
61 a = 3 ] | s A1 6 2
Jan. 62 ol o o ] 4 1] e si4 1
63 o = -~ = = — — 8 9 8 5 1 — —
64 sl o 8 1 o — o - — 1 3 al 2 —
Total ol sl 12l 2o 2 4 o +a3 3 24 18 31 20 24 5 5
159 a s 8 3 of | ] - = o 1| o —
60 Y Y R A Y IR I B T o 3 4 - —
61 | T Y S il T R | R BN o 3 1 2
Feb. 62 o 8 — 4 3 2 o — 7 3 4 1 I
63 ' N Y I Y - | (| s 3 3 —+ 2
64 o ol 2 1 2 & 3 - o 4 3 b3 4l
Total of 10 '8 e 2 u| 19 e 1] 27 6| 16 12 16 5§ 6
59 ol a8 o o - e 3 - 8 | ifo3 1 4
60 o8 a4 4 sl ] o2 g 3 o
61 o g g s ] e o 2 —
Mar. 62 e o — — 2 3 - i 5 3 2 I B
63 of 1 3 a2 el 4 1 2 o — ilo5
164 R N ot I~ S S VA S | N of 5 — —
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Table 134. Continued.
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REEOXMIGE (1961) biEHT 5 X 5 CRNEOCINCERT 225, KI&E (1959~1964) 25
19594E 1 A X D1963F12 5 ¥ TORMMBI 2T, BERECHELEL 5 EBbh 35, oRE, P,
e, i, L, R, W, EE, vk, BB, SR, WAOLSENETE D b AR OFEEEE kD 5
L, BBIBED I 5D,

Table 135. Monthly changes of the average amount of rainfall in the northern
districts of Bingo Nada, including Kasaoka, Kitagi-shima, Kozan,
Fuchu, Shinichi, Kannabe, Fukuyama, Seto, Mitsuki, Matsunaga,
Inno Shima, Mihara, and Kochi (1959—1964).

Unit : mm.
W’l
Jan. | Feb. | Mar. | Apr. | May | June | July | Aug.| Sep. | Oct. | Nov. | Dec. | A.V.
Year
1959 62.6| 104.4] 87.0| 106.7| 143.7| 76.6| 229.2| 140.0 106.9] 96.8 58.0 75.3f 105.9
60 31.0 7.2| 78.8| 86.3] 112.5 148.4| 235.0| 121.5| 151.2f 81.7 59.6 11.2 i2.2
61 42,8/ 32.4] 92.7| 145.3] 109.1]| 120.5 90.2; 63.9] 179.4| 149.6 70.1 17.8 92.8
62 21.2] 20.8| 29.0| 139.2 117.7| 277.9| 249.3| 84.2) 32.8| 123.2 74.2 54.6| 102.7
63 19.5| 27.2| 59.3| 142.8| 273.7| 258.1] 89.5/ 196.4] 156.5] 100.4 46.0 21,20 116.6
'64 83.6| 60.5| 60.7, — @— @— - — — — — — —

BB DN, Foa O FFEHERED 2 L ERREOH - A%HM, FoUTO BRECH T
BE 0L, ThEMIOA%EC )& UTHENT5 LH130K LD,

Table 136. Monthly summarization of rainfall, shown by the marks defined
below (1959—1963).

Remarks : 4-++-- Amount of rainfall more than twice of the average.
— e Amount of rainfall less than a half of the average.
DIRTELE Amount of rainfall excluding the above.
{Month
\ Jan. | Feb. |Mar. | Apr. | May | June | July | Aug. | Sep. Oct. |Nov. | Dec.
Year
1959 . . . . . . + . . . . .
60 - — . . . A + . . . . —
61 — — . . . . . . . . . —
62 — —_ _ . . + + . - . . .
63 — — . . + + . . . . — —

HIEIC OV TR D E, BRED S\ 136, 7AT, BWEOSWAIRL, 2, RATHL VX
%,

#2338, Fa D PENE & HEBIHESE & ORIRY 5121, 13580 D [URLz, Chit X5 LBERE
DREVE LIMEREOERT &L —FT 5,

i ]

HIBTIL, 45 F TOFNRAERBCONTRN, bbb, 177 SHETOML LRI
COELTIEC X 2IRHAGOBIER L, 0B BB DO SRR L BRI & BRI O
To 2 FEHZIh 5,

FUEDOEIIIII KRS Lo THRED Z IR LML T WAL, 4 H 9 = OFEINIAIR 15° C LI C b
ARD, 477 TIOREEAEILIE 8 CHIETH D, HMPFNBICRT 2ESFETO RESD BAILZ
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Fig. 233. Relation between the amount of rainfall (mm) and the chlorinity (%).
Solid circles, chlorinity ; crosses, rainfall.
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120 E £ o B
Table 58. Continued.

Blapsed Original eggs
apsc
Date W. ’]%ac) Average | Range Specific gravity (at 15°C)
time (hr) egg di-| of egg
ameter |diameter
Mar. 15 5 |-0.4— 4.342  |4.054 |4.230 |4.200 |4a.200 |a.200 |4.414
—1.1 (39) (49) 42) (46) (45) 43| (29
6 |-0.1— 4.396  |4.198 |4.223 ~|4.285 ~ |4.237  |4.326 |4.376
—~0.9 (38) (53) 49 (47) (49) (44 (29
0 0 — 4.371 4276  |4.251 " |4.207 |4.263 = |4.330 |4.376
—o0.5 (40) (54) 49 (40) (49) “@nl 3D
04 0.5— 4.440 | 4.311 |4.333 " |4.204  |4.330  |4.327 |4.450
1.9 (34 (56) (50) (38) (50) | (35)
0 |-0.2— 4,300  |4.283  |4.295 ~ |4.318  |4.324  |4.384  |4.471
1.3 (33) (56) (47 (40) (48) N ED)
Mar. 18 4'241(70)4"21551 5.31 ‘ 1. 74 ’ 16.60 { 22.80 ‘ 06.23 | 32.27
1 0— 4280 |4.335 |a.368 |a.301 |4.341 4385
1.2 (73) (79) (73) (62) (65) (58)
5 |-0.4— 4,980  |4.204  |4.338  14.363  |4.284  |4.343
—11 (67) 64 74 (69) an (68)
6 |-0.5— 4.305 4,300 °[4.316 |4.423  |4.280  |4.370
0.9 (68) 77 75) (65) an (63)
o |0e— 4,273 |4.324 4,349  |4.409  |4.261  [4.371
1.4 70) (96) (80) (69) 72 61
o4 |—0.3— 4244  |4.301 |4.312  14.395 |4.273  {4.375
Zo.5 G| on @8N (68) (80) 72)
0 |<0.7— 4.303  |4.337  |4.2083 ~|4.401  |4.238  |4.381
1.9 (63) @ (72) 7N 7 an
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Mar. 22 sp. 4'851(43)4"82.19—01 6.8~ [14.5— [12.6— [11.5— 19.
18, 4 15.3 13.6 12.5 1.2
. 40— 4771|4501 |4.817 |4.067 |4.947
24.23 (38) (40) 39 (3% (35)
3 4.673 |4.535 |4.718  |4.795  |5.0852
(32) (34) 37 (38) (3%)
6 4,690 | 4.616 ~ 14.754  |4.801  |4.991
(3%5) (38) (42) (37) (36)
0 4.680  |4.630  |4.737  |4.820  |4.881
(33) (38) (39 (39 (36)
04 4.718 | 4.630  |4.773  |4.857  |5.067
(3%) (39 (43) (41) (33)
2 4,701 l4.617  |4.746  |4.875  |4.909
(37 (40) (48) (38) (38)
4086  [4.236— | 15.2— | 13.4— [11.5= |10.4— ]8.7—
Mar. 23 (71| 4.336 18.2 15.4 13.3] 12,5 10.9
| le3.00 4.309 |4.080 |a.255 |4.407 |4.413
93.71 (64) (60) (63) (65) (55)
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66)| (60| )| D] 6
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6| ] @ |
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(70) 61 (66) n (64)
4007 A 177 [15.0— [13.0—~ |1l.6— |10.i— 86—
Mar. 29 @Dl 4.277 15.81  13.5 2.5 1.4 10.0
R 4253 |4.333  |4.221 |4.137  |4.152
: (44) 32) (42) (45) (40)
5 4021 |4.225 |4.188  |4.126 | 4.068
(42) (36) 44 (48) (39)
6 4.188  |4.231 4215 4151 | 4.142
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0 4103|4271 |4.221 4115  [4.140
(45) (39 (46) (50) (38)
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(40) (43) (45) (49) (37)
- 4290  |4.254  |4.164 | 4.179 | 4.162
44 43) 49 49 41






