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Contribution of Sorption Process to the Precipitation
Mechanism of Metal Elements in Sea Water (1)*

Noburu TAKEMATSU** and Tadayoshi SASAKI***

Abstract: To evaluate the contribution of sorption process to the precipitation mechanism

of metal elements in sea water, experiments of sorption of zinc and strontium on montmoril-
lonite and kaolinite, major components in sediments, were carried out.

The values of distribution coefficients Kd were 15,000 at pH 8.2 and 7,000 at pH 8.0 in
the zinc-montmorillonite system; 2,000 at pH 8.2 and 1,000 at pH 8.0 in the zinc-kaolinite
system; and 2.5~3.0 at pH 8.0 in the strontium-montmorillonite system.

The amount of strontium sorbed on kaolinite could not be detected by the method used.

Assuming that the concentration of zinc in sea water is 10 #g//, the calculated concent-
ration of sorbed zinc was 150 ppm at pH 8.2 and 70 ppm at pH 8.0 in montmorillonite and
20 ppm at pH 8.2 and 10 ppm at pH 8.0 in kaolinite.

The calculated concentration of strontium sorbed on montmorillonite was 20~25ppm at
pH 8.0 assuming that the concentration of strontium in sea water is 8.0 mg//.

The concentration of zinc in marine sediments is 130 ppm, so that a considerable part of
zinc in sediments is attributed to the sorption process.

In case of strontium, the sorption process will play a minor role

in the precipitation

mechanism because the strontium concentration of carbonatc free deep-sea clays is 120 ppm.

1. Introduction

GOLDBERG and ARRHENIUS (1958) compared
the average elemental concentrations in deep-sea
sediments of the Pacific with those in igneous
rocks and reported that Mn, Ni, Cu, Co, Pb,
Mo, Yb, Y, La, Sc, Ba and B were enriched
up to 30 times in the pelagic sediments.

WEDEPOHL (1960) found that the elements
such as Zn, Ni, Pb, Cu, Co, Mn and Mo were
enriched in the pelagic sediments more than in
the near-shore sediments and that these elements
were richer in the sediments of the Pacific than
in those of the Atlantic.

GOLDBERG (1965) suggested that this unusual
chemical composition of deep-sea sediments is
related to wide spread dispersion of ferromanga-
nese minerals on the sea floor and emphasized
the necessity of investigating the sorption pro-
cess on the surface of the nodules and of the
oxidizing or reducing character of the sedi-
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mentary systems.

This unusual chemical composition of deep-
sea sediments is an ultimate result of cumulation
of elemental fractionations in company with
various processes as follows:

1. Degradation of igneous rocks by weathering
and dissolution of chemical elements.

2. Transportation of materials weathered from
igneous rocks by rivers or as airborne dusts
to the ocean.

3. Transportation of materials carried to the
sea to its floor.

4. Diagenesis of deposits in sediment-water
intersurface.

Therefore, the study on the process by which
the materials in sea water are transported to
the ocean tottom is important to elucidate the
unusual chemical composition in pelagic sedi-
ments.

The following three prccesses are considered
to ke possible as the transportation mechanism:
1. Sorption of metal elements on inorganic

suspended materials such as clay minerals and

iron and manganese oxides which have large
ion-exchange and sorption capacities, and

1)
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transportation of them to the sea floor.

2. Sorption of metal elements on organic sus-
pended matters and deposition of them. Such
organic suspended matters may ke decomposed
by bacteria in the course of precipitation
through water column or after deposition, but
metal elements and bacteria are enriched and
offer a site to promote various reactions.

3. Uptake of metal elements by organisms and
precipitation of them as remains.

The first comprehensive adsorption study of
metal elements in sea water were attempted by
KRAUSKOPF (1956) to find the factors controlling
the concentration of minor elements in sea water.

He measured the amounts of thirteen metals
(Zn, Cu, Pb, Bi, Cd, Ni, Co, Hg, Ag, Cr, Mo,
W, V) in sea water adsorbed on six adsorbents
(FeeO3-nH0, MnQs-nH,0, apatite, clay, plank-
ton, peat-moss), but only qualitative results
were obtained owing to lack of sensitivity and
precision.

To determine the origin of elements in marine
sediments, elaborate studies of the partition of
elements in various components of sediments
and of the occurrence of elements along with
their chemical forms in sediments have been
made by use of several processes including
dialysis, exchange of sorted ions, chelation and
separation according to settling velocity, density
and magnetic susceptivility. (GOLDBERG and
ARRHENIUS, 1958; HIRsT, 1962 a and b;
CHESTER and HUGHES, 1966)

However, an alternative way to clarify the
complicated precipitation mechanism of elements
in sea water is to evaluate the contribution of
possible factors to their mechanisms by experi-
ments under the conditions similar to those of
the sea as possible.

Accordingly, the authors carried out experi-
ments on the sorption of zinc and strontium on
montmorillonite and kaolinite in sea water to
determine the contribution of sorption process
to the precipitation mechanism of elements in
sea water.

2. Method of experiment

Zinc or strontium chloride solution of various
concentrations is added to 100 m/ of fitered sea
water in 200 m/ polyethylene conical flask to

give definite concentrations.

After addition of 1p¢Ci of %Zn or 5 xCi of
85Sr as a tracer, 5.0ml of solution is pipeted
out to measure count in the initial solution.

Thereafter, 0.1 g of a clay in case of zinc or
100g of a clay in case of strontium is added
to the solution and the mixture is shaken. The
pH of sea water is controlled with several drops
of 1 per cent equimolecular solution of sodium
carbonate and sodium bicarbonate.

The suspensions “stand for more than 100
hours at 15°C in a thermostat bath with shaking
occasionally.

Reaching an equilibrium state, 50 m/ of sus-
pension is centrifuged at 5,000 rpm and 5.0 m/
of supernatant is withdrawn. Activities of the
supernatant and the initial sea water are
measured at the same time on a scintillation
counter and distribution coefficient is calculated
from both of these. To check the sorption on
the wall of apparatus used, blank tests were
made with the same procedure except that the
clay minerals has not been added, but no
sorption was found within the precision of this
experiment.

Clay minerals were purified by levigation.
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Fig. la. Xray diffraction yattern of kaolinite.
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Fig. 1b. X-ray diffraction pattern of montmorillonite.
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X-ray diffraction patterns of clay minerals¥are
shown in Fig. 1. Clay minerals were pure
enough for this experiment, though a small
quantity of quartz was contained. Furthermore,
clay minerals were converted into sodium form
by passing through a sodium form Dowex 50
W-X 8 column (SLABAUGH, 1954).

3. Results and discussion

The results of expériments of zinc and stron-
tium are shown in Tables 1 and 2, respectively.
The distribution coefficient Kd {Kd equals
(activity /g clay)/(activity/ml sol.)} is calculated
from the equation:

Kd =(C initial/C final—1) X ,\,\;f,

Where C initial: count in sea water before
sorption, C final: count in sea water after
sorption, V: volume of sea water (m/), and W:
weight of clay mineral (g).

The precision of this experiment is within
+209% as seen by comparing the first and
second rows for each system in Tables I and 2.
As any difference between the sorbed amounts
of zinc and strontium standing in suspension
for 100 hours and for more than 100 hours
could not be recognized, it was considered that
the equilibrium of sorption had been reached
within 100 hours.

The results listed in Tables 1 and 2 are
obtained from experiments for a week. The
distribution coefficient increases with increase
of pH. This may be related to the chemical
form of zinc sorbed on clays.

CHESTER (1965) reported that the zinc ad-
sorbed by illite from sea water is mainly the
unhydrolysed ion. The distribution coeflicient
of zinc for montmorillonite is larger than for
kaolinite by an order of magnitude and this is
attributed to the difference of ion exchange
capacities rather than that of particle sizes be-
tween montmorillonite and kaolinite.

According to GRIM (1962) the ion exchange
capacities (meg./100g) of montmorillonite and
kaolinite are 80~150 and 3~15, respectively.

The distribution coefficient of strontium is
smaller than that of zinc by more than three
figures. Sorption of strontium on kaolinite could
not be detected due to lack of sensitivity of

e
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the experimental method used, though 100g
of kaolinite was suspended in 100 ml of sea
water in comparison with 0.1 g in case of zinc.

In Table 2, M and K stand for montmorillo-
nite and kaolinite respectively and the prefix
(Na-) represents pretreated clays by a sodium
form ion exchanger.

From Table 2, it seems that the untreated
montmorillonite sorbs more strontium than the
treated one by a sodium form cation exchanger.

This might ke ascrited to the effects of
organic substances, because the greater part of
organic substances contained in clays are removed
by passing through an ion exchange resin
column, and SIEGEL (1966) reported that more
zinc is sorbed on clays from artificial sea water
in the presence of glycine. But more detailed
studies are necessary to prove this phenomenon.

The amount of zinc sorked on clays is plotted
versus the amount of zinc in the initial sea
water in Fig. 2. The amount of sorbed zinc
is almost proportional to the amount in solution
in the region of low concentration. But at pH
7.4 kaolinite is nearly saturated above the con-
centration of 50 pg/100 ml.

The distribution coefficient decreases as the
concentration of zinc in solution increases. This
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Fig. 2. Isotherms of zinc sorption by kaolinite
and montmorillonite in sea water at 15°C.
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Table la. Zinc sorption on clays. pH 7.4, 15°C

Table lc. Zinc sorption on clays. pH 8.2, 15°C

Amount of Counts in  Counts in

zinc added sea water sea waters, Distribution
to sea water before alter | . coeflicient
sorption sorption

montmorillonite (0.1 g)

0.43 7,920 1,130 6,000
0.45 8,320 1,280 5, 500
5.47 8,620 1,890 3,600
10. 46 8,390 2,500 2,400
50.44 7,990 3,460 1, 300
100. 44 8,130 3,700 1, 200
kaolinite (0.1 g)
0.47 8, 640 5,520 570
0.42 7,610 4,780 590
5.43 7,830 5,550 410
10. 44 8,040 6, 180 300
50. 48 8,790 7,100 240
100. 47 8,620 7,640 130
blank test
0.44 8,050 8, 100
. 0.40 7,220 7,430

Table 1b. Zinc sorption on clays. pH 8.0, 15°C

Amount of Counts in  Counts in

zinc added sea water sea water Distribution
to sea water before after coefficient
(pg/100 ml) sorption sorption
montmorillonite (0.1 g)
0.43 7,550 646 11,000
0.43 7,460 466 15, 000
5.43 7,520 966 6, 800
10.45 7,850 1,120 6, 000
50. 50 8, 650 2,160 3,000
100. 48 8,370 3,050 1,700
kaolinite (0.1 g)
0.45 7, 860 3,580 1,200
0.44 7,720 3, 800 1,000
5.42 7,390 4,690 580
10.46 8,020 5,550 440
50.45 7,790 5, 440 430
100. 45 7,870 6,410 230
blank test
0.42 7,290 7,110

appears to be due to the saturation phenomenon
which may ke affected mainly by the pH.
The distribution coefficients when the con-
centration of zinc in solution after sorption has
approached 1 pg/100 m/ that corresponds to the
concentration in sea water, are ~15,000 at pH
8.2, ~7,000 at pH 8.0 and ~4,000 at pH 7.4 in
the zinc-montmorillonite system; ~2,000 at pH

Amount of Counts in  Counts in

zinc added sea water sca water Distribution
to sea water before after coefficient
(peg/100 m/) sorption sorption
montmorillonite (0.1 g)
0.41 7,060 337 20, 000
0.47 8, 060 298 26, 000
5.45 7,790 445 17,000
10. 43 7,470 646 11, 000
50. 45 7,670 1,150 5,700
100. 44 7,500 1, 380 4,400
kaolinite (0.1 g)
0.43 7,380 2,590 1,900
0.45 7,790 2,400 2,300
5.43 7,400 3,090 1,400
10. 45 7,690 3,580 1,200
50. 47 8,110 4,140 960
100. 44 7,510 4,460 680
blank test
0.46 7,400 7,980

Table 2. Strontium sorption on clays.

pH 8.0, 15°C
A £ . . ..
Kind s?rlgrlll‘:}fngt Counts in Counts in Distri-
of added to sea water sea water bution
before after coef-

clays  sea water

(mg/100 mD) sorlr)rtlon sorption  ficient

Na-M 0 27, 800 22,200 2.5
M 0 28, 100 21, 800 2.9
Na-M 1 27,600 22,200 2.4
M 1 27,800 21,400 3.0
Na-K 0 28, 200 28, 200 0
K 0 28,370 28,310 0
Na-K 1 28, 260 28, 260 0
K 1 27,500 26, 950 0
blank test
0 27,540 27,870
1 27,900 26, 870

8.2, ~1,000 at pH 8.0 and ~€00 at pH 7.4 in
the zinc-kaolinite system.

Assuming that the concentration of zinc in
sea water is 10 pg/l (GOLDBERG, 1965), the
calculated concentration of sorbed zinc are ~150
ppm at pH 8.2, ~70 ppm at pH 80 and ~40
ppm at pH 7.4 in montmorillonite and ~20 ppm
at pH 8.2, ~10ppm at pH 8.0 and ~6 ppm at
pH 7.4 in kaolinite. These results indicate that
the amount of zinc sorbed on sediments is in-
fluenced by the pH of sea water and the
composition of sediments.
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Calculating from the results of CHESTER
(1965), the distribution coefficient of zinc for
illite is ~3,500 at pH 8.2 and 26°C.

This corresponds to the concentration of ~35
ppm. As the concentration in marine sediments
is 130 ppm (WEDEPOHL, 1960), the considerable
part of zinc in sediments is explained by the
sorption process considering the amount of zinc
in lattice of silicate minerals. The calculated
concentration of strontium sorbed on mont-
morillonite is 20~25ppm at pH 8.0 assuming
that the concentration of strontium in sea water
is 8.0 mg/! and only a little strontium is sorbed
on kaolinite.

As the concentration of strontium in carbonate
free marine sediments is 120 ppm (WEDEPOHL,
1960), or 50~250 ppm (TUREKIAN, 1964), the
sorption process will make a minor contribution
to the precipitation mechanism of strontium.

Calculated distribution coefficients of zinc from
Krauskopf’s data, which involve many prob-
lems, are 5,000 for bentonite, 5,000 for peat-
moss, 60,000~200,000 for apatite and 450,000
~600,000 for FexOs3-nHeO. This shows that it
is necessary to obtain distribution coefficients
for various adsorbents such as organic suspended
matter in sea water, iron and manganese oxides
and so forth to clarify the contribution of
sorption process to the precipitation mechanism
of metal elements in sea water.
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Research on Facial Membrane Bones of Fish -II.

Regarding Feature of Urohyal on 220 Species

Takaya KUsakA

Abstract: The author made a comparative observation on the facial membrane bones of
Teleostei. It was characterized by the discovery of an interesting fact on urohyal. There-
fore, he made the presentation of the previous report regarding feature of urohyal on 100

species living around Japan.

After that, he has continuously observed 120 additional species of Teleostei. They were
mainly obtained [rom central Japan, southern Japan, the Bismark Arch. and northwest Africa.
Throughout the study, 220 species in 93 Families in 15 Orders were observed.

As a result, the special feature of the shape of urohyal is obvious in each Family or
Genus. In many cases comparing two or more species within the same Genus, in spite of
the close resemblance in general shape of urohyal, some difference among them can be

distinguished.

In conclusion, since all urohyals have individual shapes and feature, the author recognizes
that it is possible to determine the fish species only by means of examining the urohyal.
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Table. Classification of observed 220 species with respective Japanese name.
Species No. 101~225. were done the observation newly and their remarks are date and
place obtained, total-, head- and urohyal-lengths in mm and habit etc. Species No. -1.~100.
were shown in the previous report and No. -12, 21, 37, 67 and 72. were not observed suffici-
ently, and then the revised observation were done.

101.

-11.

103.
104.

105.

106.

107.

108.
109.
110.

111.

1. Clupeida Nishin-moku
1.1. Clupeina Nishin-amoku
1.1.1. Drosomatidae Konoshiro-ka
Konosirus punctatus (Temminck & Schlegel), Konoshiro, Oct. 1969, Kanagawa, 264, 55, 29.0, Coastal
and pelagic
1.1.2.  Steolephoridae Urumeiwashi-ka
Etrumeus micropus (Tem. & Sch.), Urumeiwashi
1.1.3. Clupeidae Nishin-ka
Sardinops melanosticta (Tem. & Sch.), Maiwashi
Clupea pallasi (Cuvier & Valenciennes), Nishin
Harengula zunasi Bleeker, Sappa
1.1.4. Engraulidae ¥atakuchiiwashi-ka
Engraulis japonica (Houttuyn), Katakuchiiwashi
1.1.5. Chirocentridae Okiiwashi-ka
Chirocentrus dorab (Forskal), Saits, Nov. 1969, Bougainville Isl., 460, 76, 28.2, Coastal and pelagic
1.2. Salmonina Sake-amoku
1.2.1. Salmonidae Sake-ka
Oncorhynchus tschawytscha (Walbaum), Masunosuke
O. keta (Walbaum), Sake
O. nerka (Walbaum), Benimasu
O. masou (Brevoort), Masu
Salmo gairdnerii (Gibbones), Nijimasu
1.2.2.  Plecoglossidae Ayu-ka
Plecoglossus altivelis Tem. & Sch., Ayu
1.2.3. Osmeridae Wakasagi-ka
(~12.) Ilypomesus olidus (Pallas), Wakasagi, Jan. 1970, Yamanashi, 83, 17, 4.7, Fresh water
Spirinchus lanceolatus (Hikita), Shishamo, Dec. 1969, Hokkaids, 155, 30, 7.2, Coastal and ascending
river
Mallotus catervarius (Pennant), Karafutoshishamo, Aug. 1969, Hokkaids, 172, 32, 8.8, Coastal
1.3.  Stominatina Wanitokageeso-amoku
1.3.1. Gonostomnidae Yokoeso-ka
Gonostoma gracile (Giinther), Yokoeso, Jan. 1970, Sagami Bay (Kanagawa), 107, 18.5, 6.4, Middle
layer
2. Myctophida Hadakaiwashi-moku
2.1. Myctophina Hadakaiwashi-amoku
2.1.1. Shinodontidaec Eso-ka
Saurida tumbil (Bloch), Wanieso, June 1966, Amamigshima Kagoshima, 210, 48, 15.3, Coastal

2.1.2. Myctophidae Hadakaiwashi-ka
Myctophum spinosum (Steindachner), Ibarahadaka, June 1966, Sagami Bay, 93, 21, 8.2, Middle layer
M. asperum Richardson, Arahadaka, June 1966, Sagami Bay, 89, 20.5, 9.8, Middle layer
Lampanyctus nannochir (Gilbert), Sekkihadaka, Jan. 1970, Sagami Bay, 107, 20.5, 10.2, Middle layer

2.2.  Alepisaurina Mizuuo-amoku
2.2.1. Alepisauridae Mizuuo-ka
Alepisaurus borealis  (Gill), Mizuuo, Apr. 1967, Izudshima Tokyo, 850, 137, 33.0, Pelagic

3. Cyprinida Koi-moku
3.1. Characina Karashin-amoku
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3.1.1. Characidae Karashin-ka
Metynnis schreitmulleri Ahl, Mechinesu, Mar. 1669, Tokyo cultured, 135, 25, 8.2, Tropical fresh
water

3.2. Cyprinina XKoi-amoku
3.2.1. Cyprinidae Koi-ka

Hypophthalmichthys moritriz  (Cuv. & Val.), Hakuren

Ctenopharyngodon idellus (Cuv. & Val.), Sogyo

Tribolodon hakonensis (Giinther), Ugui

Cyprinus carpio Linné, Koi

Carassius auratus Linné, Kingyo

Zacco platypus (Tem. & Sch.), Oikawa

FPseudorasbora parva (Tem. & Sch.), Motsugo

Carassius carassius Linné, Funa, July 1969, Saitama, 82, 21, 7.7, Fresh water

Pseudorastora pumila Miyadi, Shinaimotsugo, Aug. 1969, Saitama, 45, 8.4, 3.7, Fresh water
3.2.2. Cobitidae Dojyo-ka

Misgurnus anguillicaudatus (Cantor), Dojys, Oct. 1968, Saitama, 114, 15.5, 2.2, Fresh water
3.3. Silurina Namazu-amoku
3.3.1. Plotosidae Gonzui-ka

Plotosus anguillaris Lacépéde, Gonzui,
4. Anguillida Unagi-moku
4.0.1.  Anguillidac Unagi-ka

(=21.)  Anguilla japonica Tem. & Sch., Unagi, Dec. 1969, Aichi, 510, 60, 4.3, Anadromous
4.0.2. Congridae Anago-ka

Astroconger myriaster (Brevoort), Maanago, Aug. 1967, Kanagawa, 350, 44, 12.5, Coastal bottom
5. Belonida Datsu-moku
5.1. Belonina Datsu-amoku
5.1.1. Belonidae Datsu-ka

Ablennes anastomella (Cuv. & Val.), Datsu
5.1.2.  Scombresocidae Sanma-ka

Cololabis saira (Brevoort), Sanma

5.2. Exoctina Tobiuo-amoku

5.2.1. Hemirhamphidae Sayori-ka
Hemiramphus sajori (Tem. & Sch.), Sayori
Eulopterhamphus viridis (van Hasselt), Tézayori

5.2.2. Exocoetidae Tobiuo-ka
Prognichthys agoo (Tem. & Sch.), Tobiuo
Cypselurus poecilopterus (Cuv. & Val.), Ayatobiuo

6. Cyprinodontida Medaka-moku
6.0.1. Cyprinodontidae Medaka-ka
Oryzias latipes (Tem. & Sch.), Medaka, Aug. 1969, Saitama, 25.7, 6.4, 2.1, Fresh water
6.0.2. Poeciliidae Top minnow-ka
Lebistes reticulatus (Peters), Guppy, Oct. 1969, Tokyo cultured, 46.0, 8.0, 3.4, Female, Tropical
fresh water
Gumbusia affinis (Baird & Girard), Top minnow
7. Syngnathida Yoéjiuo-moku
7.0.1. Fistulariidae Yagara-ka
Fistularia villosa Klunzinger, Aoyagara
F. petimba (Lacépéde), Akayagara, Nov. 1969, Bismark Arch., 726, 257, 46.0, Coastal
8. Berycida Kinmedai-moku
8.0.1. DBerycidae XKinmedai-ka
Beryx splendens ILowe, Kinmedai
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8.0.2. Holocentridae Gusokudai-ka
Ostichthys microphthalmus (Bleeker), Dec. 1969, Bismark Arch., 134, 34, 11.7, Coastal
Holocentrus lacteoguttatus Cuvier, Hoshiebisu, Dec. 1969, Bismark Arch., 120, 37, 11.1, Coastal
H. microstomus Giinther, Himeebisu, Nov. 1969, Bismark Arch., 130, 39, 10.6, Coastal

9. Percida Suzuki-moku
9.1. Mugilina Bora-amoku
9.1.1. Atherinidae Togordiwashi-ka
Atherina bleekeri Giinther, Togoroiwashi
9.1.2. Mugilidae Bora-ka
Mugil cephalus Linné, Bora
9.1.3. Sphyraenidae Kamasu-ka
Sphyraena japonica Cuvier, Yamatokamasu
S. schlegeli Steindachner, Akakamasu, Jan. 1970, Kanagawa, 265, 72, 37.8, Coastal
S. genie Klunzinger, Nov. 1969, Bismark Arch., 650, 174, 91.5, Coastal and pelagic
9.2. Anabantina Kinoboriuo-amoku
9.2.1. Anabantidae Kinoboriuo-ka
Helostoma temmincki (Cuv. & Val.), Kissing gourami, Feb. 1968, Tokyo cultured, 125, 31, 14.0,
Tropical fresh water
Trichogaster leeri (Bleeker), Pearl gourami, Mar. 1969, Tokyo cultured, 110, 25, 7.0, Tropical
fresh water
9.2.2. Channidae Raigyo-ka
Channa tadiana (Jordan & Evermann), Raigyo

9.3. Scombrina Saba-amoku
9.3.1. Coryphaenidae Shiira-ka
Coryphaena hippurus Linné, Shiira
9.3.2. Scombridae Saba-ka
Pneumatophorus japonicus (Houttuyn), Masaba
Thunnus thynnus orientalis (Tem. & Sch.), Kuromaguro
Katsuwonus pelamis (Linné), Katsuo
Euthynnus affinis yaito Kishinouye, Suma
Auxis tapeinosoma Bleeker, Marusoda
A. thazard (Lacépéde), Hirasoda
Parathunnus sibi (Tem. & Sch.), Mebachi, Aug. 1969, Southwest Pacific Ocean, 1,200, 350, 140,
Pelagic
Neothunnus albacora (Lowe), Kiwada, Nov. 1969, Southwest Pacific Ocean, 520, 130, 50, Pelagic
Gymnosarda unicolor (Riippell), Isomaguro, Dec. 1969, Southwest Pacific Ocean, 860, 180, 74, Pelagic
Rastrelliger kanagurta (Cuvier), Gurukuma, Nov. 1969, Bougainville Isl.,, 240, 65, 36.0, Coastal
and pelagic
(-37.)  Scomberomorus niphonius (Cuvier), Sawara, July 1969, ITzudshima Tokyo, 650, 113, 48,
Pelagic
Acanthocybium solandri (Cuvier), Kamasusawara, Dec. 1969, Southwest Pacific Ocean, 820, 280,
118, Pelagic
9.3.3. Trichiuridae Tachiuo-ka
Trichiurus lepturus Linné, Tachiuo
9.3.4. Histiophoridae Makajiki-ka
Makaira mitsukurii (Jordan & Snyder), Makajiki
M. mazara (Jordan & Snyder), Kurokajiki
9.4. Carangina Aji-amoku
9.4.1. Carangidae Aji-ka
Trachurus japonicus (Tem. & Sch.), Maaji
Decapterus lajang Bleeker, Muroaji
Alectis cilialis (Bloch), Itohikiaji
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Seriola quinqueradiata Tem. & Sch., Buri

S. purpurascens Tem. & Sch., Kanpachi

Decapterus pinnulatus (Eydoux & Souleyet), Nov. 1969, Bismark Arch., 223, 52, 23.8, Coastal
Aleps mate (Cuvier), Nov. 1969, Bougainville Isl., 250, 58, 19.5, Coastal

Carangoides diversa (Whitley), Nov. 1969, Bougainville Isl., 214, 48, 18.0, Coastal

C. malabaricus Bloch & Schneider, Nov. 1969, Bougainville Isl., 227, 60, 21.0, Coastal

Caranx sexfasciatus Quoy & Gaimard, Nagabae, Nov. 1969, Bougainville Isl., 260, 67, 24.0, Coastal
Gnathanodon speciosus (Forskal), Dec. 1969, Bismark Arch., 115, 29, 9.5, Coastal

9.4.2. Leiognathidae Hiiragi-ka
Gazza minuta (Bloch), Kobanhiiragi, Nov. 1969, Bismark Arch., 120, 30, 12.7, Coastal
Egaulites novaehollandiae (Steindachner), Nov. 1969, Bismark Arch., 105, 24, 8.2, Coastal

9.5. Stromateina Ibodai-amoku

9.5.1. Stromateidae Ibodai-ka
Psenopsis anomala (Tem. & Sch.), Ibodai (incorrect observation)
Mupus japonicus (Doderlein), Medai
Pampus argenteus Euphrasen, Managatsuo

9.5.2. Labracoglossidae Takabe-ka
Labracoglossa argentiventris Peters, Takabe

9.6. Percina Suzuki-amoku
9.6.1. Pempheridae Hatanpo-ka
Pempheris japonica Diderlein, Hatanpo, Sep. 1959, Miyazaki, 148, 48, 15.0, Coastal
P. xanthoptera Tominaga, Jan. 1961, Misaki Kanagawa, 60, 15, 5.4, Coastal
Parapriacanthus ransonneti Steindachner, Nagasakikinmemodoki, Jan. 1961, Misaki Kanagawa, 50,
14, 4.5, Coastal
9.6.2. Apogonidae Tenjikudai-ka
Apogon semilineatus Tem. & Sch., Nenbutsudai

9.6.3. Scombropidae Mutsu-ka

Scombrops boops (Houttuyn), Mutsu
9.6.4. Duleidae Yugoi-ka

Kuhlia taeniura (Cuvier), Ginyugoi, Oct. 1969, Chiba, 125, 31, 11.3, Seashore
9.6.5. Priacanthidae Kintokidai-ka

Priacanthus macracanthus Cuvier, Kintokidai

9.6.6. Serranidae Hata-ka
Epinephelus septemfasciatus (Thunberg), Mahata
Lateolabrax japonicus (Cuv. & Val.), Suzuki
Coreoperca kawamebari (Tem. & Sch.), Oyanirami, Feb. 1968, Western Japan, 86, 27, 8.5, Fresh water
Epinephelus megachir (Richardson),‘ Moychata, Nov. 1969, Southern Japan, 357, 92, 28.5, Coastal
E. diacanthus (Cuv. & Val.), Aohatamodoki, Nov. 1969, Bougainville Isl., 192, 59, 22.5, Coastal
. damelii (Ginther), Dec. 1969, Bismark Arch., 275, 97, 35.5, Coastal

9.6.7. Lutjanidae Fuedai-ka
Lut;anus monostigma (Cuv. & Val.), Ittenfuedai, Nov. 1969, Bismark Arch., 364, 114, 35.5, Coastal
L. gitbus (Forskal), Himefuedai, Dec. 1969, Bismark Arch., 300, 90, 34.0, Coastal
L. malabaricus (Bloch & Schneider), Kurakaketarumi, Nov. 1969, Bougainville Isl., 380, 116,
38.2, Coastal
L. kasmira (Forskal), Yosujifuedai, Nov. 1969, Bismark Arch., 182, 59, 19.0, Coastal
L. rufolineatus (Valenciennes), Nov. 1969, Bismark Arch., 210, 67, 22.0, Coastal
Paracaesio caeruleus (Katayama), Aodai, June 1966, Kagoshima, 335, 83, 30.2, Coastal
Pristipomoides amoenus (Snyder), Hanafuedai, June 1966, Amamidshima Kagoshima, 205, 62.
21.8, Coastal
P. sieboldi (Bleeker), Himedai, July 1969, Southern Japan, 440, 96, 37.5, Coastal

9.6.7. Apkareidae Ishifuedai-ka
Aphareus rutilans Valenciennes, Oguchiishichibiki, Dec. 1969, Bismark Arch., 420, 100, 54.2, Coastal
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9.6.8. Theruponidae Shimaisagi-ka
Therapon oxyrhynchus Tem. & Sch., Shimaisagi
T. jarbua (Forskal), Yagataisagi, Nov. 1969, Bismark Arch., 200, 50, 15.5, Coastal
9.6.9. Haemulidae lsaki-ka
Parapristipoma trilineatum (Thunberg), Isaki
Plectorhynchus cinctus (Tem., & Sch.), Koshadai
Plectorhynchus sordidus Klunz, Apr. 1967, Off northwest Africa, 385, 93, 27.4, Coastal
Scolopsis bilineatus (Bloch), Futasujitamagashira, Amamioéshima Kagoshima, 204, 50, 10.2, Coastal

9.6.10. Caesionidae Takasago-ka
Caesio chrysozona Kuhl & van Hasselt, Takasago, June 1966, Amamioshima Kagoshima, 297, 60,
22.0, Coastal
C. tile Cuv. & Val., Kumasasahanamuro, June 1966, Amamioshima Kagoshima, 197, 42, 18.8, Coastal
C. cuning (Bloch), Yumeumeiro, Dec. 1969, Bismark Arch., 226, 47, 19.0, Coastal

9.6.11. Nemipteridae Itoyori-ka
Nemipterus hexodon (Quoy & Gaimard), Nijiitoyori, Nov. 1969, Bougainville Isl., 226, 57, 15.0,
Coastal

9.6.12. Sparidae Tai-ka
Chrysophrys major Tem. & Sch., Madai
Taius tumifrons (Tem. & Sch.), Kidai
Mylio macrocephalus (Basilewsky), Kurodai
Rhabdosargus sarba (Forskal), Hedai
Evynnis japonica Tanaka, Chidai, Nov. 1969, Chiba, 210, 55, 17.2, Coastal
E. ehrenbergi (Valenciennes), Kanariichidai, May 1967, Off northwest Africa, 245, 57, 18.5, Coastal
Chrysophrys unicolor Quoy, Feb. 1969, Off northwest New Zealand, 600, 150, 43.8, Coastal
Argyrops auriga (Valenciennes), Marudai, Apr. 1967, Off northwest Africa, 340, 94, 25.5, Coastal
Pagrus africanas Akazaki, Afurikamadai, Apr. 1967, Off northwest Africa, 255, 64, 22.0, Coastal
P. laniarius Cuvier, Dec. 1966, Off Southern Africa, 310, 90, 24.0, Coastal
Cheimerius filosus (Valenciennes), Senagakidai, Feb. 1967, Off northwest Africa, 270, 66, 20.5,
Coastal
Dentex maroccanus Valenciennes, Namirenko, Apr. 1967, Off northwest Africa, 270, 82, 31.0, Coastal
D. macrophthalmus (Bloch), Omerenko, Apr. 1967, Off northwest Africa, 215, 60, 22.5, Coastal
D. argyrozona Valenciennes, Nagarenko, Nov. 1966, Off northwest Africa, 340, 95, 34.5, Coastal

9.6.13. Lethrinidae Fuefukidai-ka
Lethrinus miniatus (Schneider), Kitsunefuefuki, Dec. 1969, Bismark Arch., 164, 48, 14.3, Coastal
L. reticulatus Cuv. & Val., Amifuefuki, Nov. 1969, Bismark Arch., 194, 58, 16.3, Coastal

9.6.14. Girellidae Mejina-ka

(-67.) Girella punctata Gray, Mejina, Jan. 1970, Chiba, 65, 16, 6.5, Coastal

9.6.15. Kyphosidae Gokurakumejina-ka
Kyphosus cinerascens (Forskal), Tenjikuisagi, June 1966, Amamioshima Kagoshima, 227, 49, 16.5,
Coastal

9.6.16. Gerridae Kurosagi-ka
Gerres filamentosus Bleeker, Nov. 1969, Bougainville Isl., 213, 52, 16.8, Coastal

9.6.17. Sciaenidae Nibe-ka
Argyrosomus argentatus (Houttuyn), Ishimochi
Nibea mitsukurii (Jordan & Snyder), Nibe, Jan. 1970, Kanagawa, 225, 52, 15.0, Coastal
9.6.18. Oplegnathidae Ishidai-ka
Oplegnathus fasciatus (Tem. & Sch.), Ishidai
9.6.19. Mullidae Himeji-ka
Upeneus bensasi (Tem. & Sch.), Himeji (incorrect observation)
U. wvittatus (Forskal), Minamihimeji, Nov. 1969, Bougainville Isl., 220, 52, 23.4, Coastal
Mulloidichthys auriflamma (Forskal), Akahimeji, June 1966, Amamioshima Kagoshima, 231, 53,
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25.5, Coastal ~
Pseudupeneus barberinus (Lacépéde), Osujihimeji, Nov. 1969, Bismark Arch., 290, 77, 30.4, Coastal
P. trifasciatus (Lacépéde), Qjisan, June 1966, Amamisshima Kagoshima, 168, 45, 19.2, Coastal

9.6.20. Aplodactylidae Takanohadai-ka
Goniistius zonatus (Cuv. & Val.), Takanohadai
9.6.21. Sillaginidae Kisu-ka
(~72.) Sillago japonica Tem. & Sch., Shirokisu, Aug. 1969, Kanagawa, 157, 23, 9.8, Coastal

9.6.22. Branchiostegidae Amadai-ka
Branchiostegus argentatus (Cuv. & Val.), Shiroamadai

9.6.23. Trichodontidae Hatahata-ka
Aretoscopus japonicus (Steindachner), Hatahata

9.7. Polynemina Tsubamekonoshiro-amoku

9.7.1. Polynemidae Tsubamekonoshiro-ka
Polydactylus plebeius (Broussonet), Tsubamekonoshiro
P. sexfilis (Valenciennes), Nov. 1969, Bismark Arch., 184, 45, 6.2, Coastal

9.8. Trachinina Wanigisu-amoku
9.8.1. Parapercidae Toragisu-ka
Parapercis sexfasciata (Tem. & Sch.), Kurakaketoragisu, Jan. 1970, Kanagawa, 137, 32, 6.5, Coastal

9.9. Blenniina Ginpo-amoku
9.9.1. Blenniidae Isoginpo-ka
Istiblennius enosimae (Jordan & Snyder), Kaeruuo, Aug. 1969, Chiba, 115, 22, 1.2, Seashore

9.9.2. Pholidae Nishikiginpo-ka
Azuma emmnion Jordan & Snyder, Fusaginpo

9.10. Ophidiina Ashiro-amoku
9.10.1. Brotulidae Ttachiuo-ka
Hoplobrotula armata (Tem. & Sch.), Yoroiitachiuo

9.11. Embiotocina Umitanago-amoku

9.11.1. Embiotocidae Umitanago-ka
Ditrema temminki Bleeker, Umitanago

9.12. Pomacentrina Suzumedai-amoku

9.12.1. Cichlidae Kawasuzume-ka
Tilapia sparmani A. Smith, Aug. 1967, Tokyo cultured, 90, 23, 6.2, Tropical fresh water
T. mossambica Peters, Apr. 1969, Tokyo cultured, 195, 56, 20.5, Female, Tropical fresh water
T. nilotica (Linné), Aug. 1967, Tokyo cultured, 225, 62, 23.5, Male, Tropical fresh water
Cichlasoma severam (Heckel), Apr. 1969, Tokyo cultured, 180, 44, 12.5, Tropical fresh water
Prerophyllum eimekei Ahl, Angel fish, Feb. 1967, Tokyo cultured, 117, 28, 10.5, Tropical fresh water

9.12.2. Pomacentridae Suzumedai-ka
Chromis caeruleus (Cuv. & Val.), Debasuzume
Actinicola percula  (Lacépéde), Kakurekumanomi, Aug. 1966, Kagoshima, 54, 13.3, 5.3, Seashore
Chromis analis (Cuv. & Val.), Shirisuzumedai, June 1966, Amamioshima Kagoshima, 120, 22, 9.3,
Seashore
C. isharai (Schmidt), Amamisuzume, June 1966, Amamidshima Kagoshima,, 170, 35, 13.0, Seashore
C. notatus (Tem. & Sch.), Suzumedai, June 1966, Amamioshima Kagoshima, 105, 22, 8.5, Seashore
Tetradrachmum reticulatus (Richardson), Futasujiryakytsuzume, June 1966, Amamioshima Kago-
shima, 80, 18, 6.4, Seashore
Abudefduf vaigiensis (Quoy & Gaimard), Oyabitcha, Nov. 1969, Chiba, 42, 12, 4.2, Seashore
A. curacao (Bloch), Kurakaosuzumedai, June 1966, Amamioshima Kagoshima, 110, 25, 9.2,
Seashore

9.13. Labrina Bera-amoku

9.13.1. Labridae Bera-ka
Pseudolabrus japonicus (Houttuyn), Sasanohabera
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Duymaeria flagellifera (Cuv. & Val.), Ohagurobera, July 1969, Shimoda Shizuoka, 260, 65, 17.2,
Coastal
Halichoeres poecilopterus (Tem. & Sch.), Kyiisen, Jan. 1970, Kanagawa, 194, 47, 16.6, Male, Coastal

9.13.2. Scaridae Budai-ka
Callyodon lunula Snyder, Tsukiwabudai, June 1966, Amamioshima Kagoshima, 226, 60, 26.3, Male,
Coastal

9.14. Chaetodontina Chochsuo-amoku
9.14.1. Chaetodontidae Chochouo-ka
Forcipiger longirostris (Broussonet), Fueyakkodai, Sep. 1967, Southern Japan, 125, 51, 9.7, Seashore
Chaetodon bennetti Cuv. & Val., Umizukichdchouo, Nov. 1969, Southern Japan, 37, 12.5, 2.7, Seashore
9.14.2. Scorpididae Kagokakidai-ka
Microcanthus strigatus (Cuvier), Kagokakidai, Dec. 1969, Chiba, 130, 35, 10.2, Seashore

9.14.3. Acanthuridae Nizadai-ka
Acanthurus triostegus (Linné), Shimahagi, Sep. 1967, Southern Japan, 48, 14, 2.0, Seashore
A. xanthopterus Cuv. & Val., Kurohagi, June 1966, Amamicshima Kagoshima, 165, 33, 5.0,
Seashore
Prionurus microlepidotus Lacépéde, Nizadai, Oct. 1969, Chiba, 62, 17.5, 3.5, Young, Seashore
9.15. Siganina Aigo-amoku
9.15.1. Siganidae Aigo-ka
Siganus fuscescens (Houttuyn), Aigo
9.16. Gobiina Haze-amoku
9.16.1. Gobiidae Haze-ka
Tridentiger trigonocephalus (Gill), Shimahaze, Feb. 1970, Chiba, 80, 17, 2.8, Seashore
Gobius fuscus Riippell, Kumohaze, July 1966, Shirahama Shizuoka, 68, 17, 3.0, Seashore
Acanthogobius flavimanus (Tem. & Sch.), Mahaze, Aug. 1969, Tokyo Bay, 153, 38, 8.8, Seashore
10. Cottida Kajika-moku
10.1. Cottina Kajika-ambdku
10.1.1.  Scorpaenidae Kasago-ka
Sebastes inermis Cuvier, Mebaru
S. trivittatus Hilgendorf, Shimasoi
Sebastolobus macrochir (Giinther), Kichiji
Sebastiscus marmoratus (Cuvier), Kasago
Pterois lunulata Tem. & Sch., Minokasago
Sebastes vulpes Steindachner & Doderlein, Kitsunemebaru, Jan. 1970, Hokkaids, 400, 126, 36.0,
Coastal bottom

10.1.2. Hexagrammidae Ainame-ka
Hexagrammos otakii  Jordan & Starks, Ainame
Pleurogrammus azonus Jordan & Metz, Hokke
10.1.3.  Platycephalidae Kochi-ka
Platycephalus indicus (Linné), Magochi
Inegocia parilis (McCulloch), Nov. 1969, Bougainville Isl., 220, 63, 22.5, Coastal bottom
10.1.4. Cottidae Kajika-ka
Cottus pollux Giinther, Kajika
10.1.5. Triglidae Hobo-ka
Chelidonichthys kumu (Lesson & Garnot), Hobo, Dec. 1969, Chiba, 245, 60, 14.0, Coastal bottom
10.2. Dactylopterina Semihobo-amoku
10.2.1.  Dactylopteridae Semihobo-ka
Dactyloptena orientalis (Cuv. & Val.), Semihobo, June 1966, Amamidshima Kagoshima, 295, 60,
10.3, Bottom

11. Echeneida Xobanzame-moku
11.0.1. Echeneidae Kobanzame-ka
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Echeners naucrates Linné, Kobangame, Dec. 1969, Bismark Arch., 370, 68, 32.0, Pelagic
Remilegia australis (Bennett), Okoban, Nov. 1966, Off Miyagi, 436, 101, 52.0, Pelagic

12. Gadida Tara-moku
12.0.1. Lotiddae Chigodara-ka

Lotella mazximowiczi Herzenstein, Ezoisoainame, Jan. 1970, Kangaawa, 224, 48, 10.2, Coastal bottom
12.0.2. Gadidae Tara-ka

Gadus morrhua macrocephalus Tilesius, Madara

13. Pleuronectida Karei-moku

13.1. Pleuronectina Karei-amoku

13.1.1. Bothidae Hirame-ka
DParalichthys olivaceus (Tem. & Sch.), Hirame )

13.1.2. Pleuronectidae Karei-ka
Pleuronichthys cornutus (Tem. & Sch.), Meitagarei
Limanda yokohamae (Giinther), Makogarei s
Kareius bicoloratus (Basilewsky), Ishigarei
Verasper moseri Jordan & Gilbert, Matsukawa
Eopsetta grigorjewi (IHerzenstein), Mushigarei, Jan. 1970, Hokkaido, 368, 77, 20.6, Bottom
Clidoderma asperimum (Tem. & Sch.), Samegarei, Aug. 1967, Off Miyagi, 490, 127, 28.0, Bottom
Tanakius kitaharai (Jordan & Starks), Yanagimushigarei, Dec. 1969, Kanagawa, 235, 37, 12.0,
Bottom

13.2. Soleina Ushinoshita-amoku

13.2.1. Cynoglossidae Ushinoshita-ka
Cynoglossus punticeps (Richardson), Nov. 1969, Bougainville Isl., 160, 28, 8.3, Bottom

14. Tetraodontida Fugu-moku
14.1. Balistina Mongarakawahagi-amoku
14.1.1. Balistidae Mongarakawahagi-ka
Abalistes stellatus (Lacépéde), Okihagi, Nov. 1969, Bismark Arch., 334, 90, 20.0, Coastal
14.1.2. Monacanthidae ¥awahagi-ka
Stephanolepis cirrhifer (Tem. & Sch.), Kawahagi
14.2. Tetraodontina Mafugu-amoku
14.2.1. Tetraodontidae Mafugu-ka
Fugu niphobles (Jordan & Snyder), Kusafugu
Canthigaster rivulatus (Tem. & Sch.), Kitamakura
15. Lophiida Anko-moku
15.1. Antennariina lzariuo-amoku
15.1.1. Antennariidae lzariuo-ka
DPrerophryne histrio (Linné), Ilanaokoze
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1.1.7.701. Konoshiro
Konosirus punctatus

L

1.2.3.704. Shishamo
Spirinchus lanceolatus

b ——~—~ ">
m—

2.1.1.107. Wanieso
Saurida tumbil

I

2.1.2.110, Sekkihadaka
Lampanyctus nannochir

4,0.1.116, Unagi
Anguilla japonica

I S

CO

6.0.1.119. Guppy
Lebistes reticulatus

Fig. 1.

1. Clupeida Nishin-moku,

1.1.5.102. Saitd
Chirocentrus dorab

h—>

1.2.3.105.Karafutoshishamo
Mallotus catervarius

| <7

e

2.1.2.108, Ibarahadaka
Myetophun spinosum

e

G

1.111. Mizuuo
pisaurus borealis

3.2.1.114, Shinaimotsugo
Pseudorasbora pumila

G

4,0.2.117. Maanago
4Astroconger myriaster

7.0.1.120. Akayagara
Fistularia

2. Myctophida Hadakaiwashi-moku,

1.2.3.103. Wakasagi

Hypomesus olidus

?

1.3.1.106. Yokoeso
Gonostoma gractle

2,1.2.109. Arahadaka
Myctophun asperum

3.1.1.112, Mechinesu
Metynnis schreitmulleri

3.2.2.115, Dojyd
Misgurnus anguillicaudatus

== X

|

6.0.1.118, Medaka
Oryztias latipes

Jsl

8.0.2,121.
Ostichthys microphthalmus

3. Cyprinida

Koi-moku, 4. Anguillida Unagi-moku, 6. Cyprinodontida Medaka-moku, 7. Syng-
nathida Yojivo-moku and 8. Berycida Kinmedai-moku. ’
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EF S e
8.0.2.122. Hoshiebisu 8.0.2,123. Himeebisu 9.1.3.124. Akakamasu
Holocentrus lacteoguttatus Holocentrus microstomus Sphyraena schlegeli

P ey
——— -

9.1.3.125. 9.2.1.126.Kissing gourami 9.2.1.127. Pearl gourami
Sphyraena genie Helostoma temmincki Trichogaster leeri

b 7 =

e e

9,3.2.128. Mebachi 9.3.2.129. Kiwada 9.3.2.130. Isomaguro
Parathunnus sibi Neothunnus albacora Gymmosarda wnicolor

| ¢ e

e ———— e

9.3.2.131. Gurukuma 9.3.2.132. Sawara_ | 9.3.2,133, Kamasusawara
Rastrelliger fanagurta Scomberomorus niphonius Acanthocybium solandrt

N
Emoem— e
9.4.1.134, 9.4.1.135. 9.4.1.136.
Decapterus pinnulatus Aleps mate Carangoides diversa
9.4.1.137. 9.4.1.138. 9.4.1.139.
Carangoides malabaricus Caranx sexfasciatus Gnathanodon speciosus
| A
RS el
9.4.2.140, Kobanhiiragi 9.4.2.141, . 9.6.1.142, Hatanpo
Gazza minuta Egaulites novaehollandiac Pempheris japonica

Fig. 2. 8. Berycida Kinmedai moku, 9. Percida Suzuki-moku; 9.1.3. Sphyraenidae Kamasu-ka,
9.2.1. Anabantidae Kinoboriuo-ka, 9.3.2. Scombridae Saba-ka, 9.4.1. Carangidae Aji-ka,
9.4.2. Leiognathidae Hiiragi-ka and 9.6.1. Pempheridae Hatanpo-ka.
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.6.1.143,
Pempheris xanthoptera

9.6.6.146. Ovanirami
Coreoverca kawamebari

9.6.6.149,
Epinephelus damelii

Lt

9.6.7. 152 Kurakaketarumi
Lutjanus malabaricus

9.6.7.155, Aodai
Paracaesio caeruleus

6.7.158. O%uch11sh1ch1b1k1
Aphareus rutilans

oo

161. ﬁutasujitamagashira
Scolopsis bilineatus

Fig. 3. 9.6.1.

Pempheridac Hatanpo-ka,

9.6.1.
144, Nagasakikinmemodoki

Parapriacanthus ransonneti

l=C

9.6.6.147. Moydhata
Epinephelus megachir

9.6.7.150.
Lutjanus monostigma

Ittenfuedai

s

9.6.7.153. Yosujifuedai
Lutjanus kasmira

9.6.7.156. Harnafuedai
Pristipomoides amoenus

9,6.8,159. Yagata1sag1
Therapon Jjarbua

l

9.6.10.162. Takasago
Caesio chrysozona

1. 220 &XioREH (Urohyal)

e

9.6.4. Duleidae Yugoi-ka,

DILRIC>NTC 167

ig

9.6.4. ]45 Ginyugoi
Kuhlza taeniura

| <%

9.6.6.148. Aohatamodoki
Epinephelus diacanthus

|2

9.6.7.151, Himefuedai
Lutjanus gibbus

9.6.7.154,
Lutjanus rufolineatus

9.6.7.157.
Pristipomoides

Himedad
steboldi

L

9.6.9.160.
Plectorhynchus sordidus

Lt

6.10.
163. Kumasasahanamuro
Caesio tile

9.6.6. Serranidae Hata-ka,
9.6.9. Haemulidae lsaki-ka

9.6.7. Lutjanidae Fuedai-ka, 9.6.8. Theraponidae Shimaisagi-ka,
and 9.6.10. Caesionidae Takasago-ka.
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<5

9.6.11.165.
Nemipterus hexodon

9.6.10.164,
Caesio cuning

9.6.12.167, Kanarichidai

Evynnis phrenberg'L

9.6.12.170, Afurikamadai

Pagrus africanas

9.6.12.173, MNamirenko

Dentex maroceanus

o

9.6.13.176. Kitsunefuefuki

Lethrinus miniatus

15,179, Tenjikuisagi

Kypfzosus einerascens

LIr—="J

9.6.19.182, Minamihimeji

Upeneus vittatus

Fig. 4. 9.6.10. Caesionidae Takasago-ka,

9,6.12,168. (
Chrysophrys

9.6.12.171,

Pagrus laniarius

9.6.12.174. Omerenko
Dentex macrophthalmus

9.6,13.177. Amifuefuki
Lethrinus reticulatus

9.6.16.180.
Gerres filamentosus

L=
—l

9.6.19.183. Akahimeji

Mulloidichthys auriflamma
9.6.11. Nemipteridae Itoyori-ka, 9.6.12. Sparidae

Nijiitoyori

(1970); HiLHH¥ 4%

9.6.12.166, Chidai
Bvynnis japonica

e

9.6.12.169. Marudai
Argyrops auriga

9.6,12.172. Senagakidai
Cheimerius filosus

(e

9.6.12.,175. Hagarenko
Dentex argyrozona

=

9.6.14.178. Mejina
Girella punctata

Sl

6.17.181. Nibe

Nibea mitsukurii

X =)
—.<

9.6.19.184 Osujihimeji
Pseudupeneus barberinus

Tai-ka, 9.6.13. Lethrinidae Fuefukidai-ka, 9.6.14. Girellidae Mejina-ka, 9.6.15. Kyphosidae

Gokurakumejina-ka, 9.6.16. Gerridae Kurosagi-ka,

Mullidae Himeji-ka.

(26)
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1 A“

9.6.19.185. ngsan 9.6.21.186. Shirokisu 9.7.1.187.
Pseudupeneus trifactiatus J’LZZ(ZF'O Japonica Po dactylus sexlezs
‘ ¥ A
C3
9.8.1.188.Kurakaketoragisu 9.9. 89. Kaeruug 9.12.1.190.
Parapercis sexfasciata Isti oZ,manw enosimae Tilapia sparmani

é&

9,12.1.191. 9.72.1.192. 9.12.1.193.
Tilapia mossambica T lapia nilotica Cichlasoma severam

L) b

@i

9.12.1.194. Engel fish 9.12.2.195.Kakurekumanomi 9.12.2.196. Shirisuzumedai
Dtercphyllum eimeket ALetinicola percula Chromis analis
&
P e 9.12.2.
§.12.2.197. Amamisuzume §,12.2.198. Suzumedai 199. Futasu]1ryukyusuzume
Chromis isharat Chromis notatus Tetradrachmun reticulatus
E!E
A k ‘
9,12.2.200. Cyabitcha 9,12.2.20%1.Furakaosuzumedai 9.13.1.202, Ohagurobera
Abude fduf vaigiensis Abude fduf curccco Duymaeria flagellifera
%% I‘!i!illii!!' 1% Iﬂ.ll!!!i‘:-,_,
— e -
9.13.1.203, Kyusen 9,13.2.204, Tsukiwabudai 9.14.1.205. Fueyakkodai
Halichoeres poecilopterus Callyodon lunula Forcipiger longirostris

Fig. 5. 9.6.19. Mullidae Himeji-ka, '9.6.21. Sillaginidae Kisu-ka, 9.7.1. Polynemidae
Tsubamekonoshiro-ka, 9.8.1. Parapercidae Toragisu-ka, 9.9.1. Blenniidae Isoginpo-ka,
9.12. Pomacentrina Suzumedai-amoku, 9.13. Labrina Bera-amoku and 9.14. Chaetodon-
tina Chochduo-amoku.
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=

9.14,1.206,Unizukichdchouo 9,14,2.207. Kagokakidai 9.14.3,208. Shimahagi
Chaetodon bennetti Microcanthus strigatus Acanthurus triostegus

e S==
9.14,3,209, Kurohagi 9.14.3.210. Hizadai 9.16.1.211. Shimahaze
Acanthurus xanthopterus Prionurus microlepidotus Tridentiger trigonocephalus

i P SR
9.16.1.212. Kumohaze 9.16.1.213. Mahaze 10.1.1.214, Kitsunemebaru
Gobius fuscus Acanthogobius flavimanus Sebastes vulpes

=

10.1.3.215. 10.1.5.216, Hobd 10.2.1.217. Semihobo
Inegoeia partlis Chelidonichthys kumu Dactyloptena orientalis
W=t R o=
- \ ——
11.0.1.218. Kobanzame 11.0.1.219. Okoban 12.0.1.220. Ezoisoainame
Feheneis naucrates Remilegia australis Lotella maximowiczi

v,

13.1.2.221, Mushigarei 13.1.2,222. Samegarei 13.1.2.223.Yanagimushigarei
Eopsetta grigorjewti Clidoderma asperimum Tanakius kitaharai

e —— .

13.2.1.224. » 14.1,1.225. Okihagi
Cynoglossus punticeps Abalistes stellatus

Fig. 6. 9.14. Chaetodontina Chochouo-amoku, 9.16. Goliina Haze-amoku, 10. Cottida
Kajika-moku, 11. Echencida Kobanzame-moku, 12. Gadida Tara-moku, 13. Pleuro-
nectida Karei-moku and 14. Tetraodontida Fugu-moku.
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Bic X B s IERIZ, OBS AT n—7 O REE
FEH, il E Wb TR D, A& LT 0BT RTOYK
OEFMAIFIZT DO TH Y, FCAEETILENRH S,
® T4 Y—Hidn—7o8Rk ThbbTA RS I4
2, Va—bFRT 5L ARTAS E X, 10~15%3E
BEbb, @ o—~7THEO2L (BEEA) Thaw
FARFROBETEIHEKS, ® o7 HREIUIE
H(Tmy 2 )eBd e sEhd 5, “oi A& TS
RERCEML, WHRMELOT, o—72E05mEN
Bbb, ® v—7REOEHE {LEE(LRFIL
LBELADELR), @ BZEYLribofiEnbE
tho, XREELTWAH, 2T 5 L% & i,
Foama—7%Ein-, CThEAEE, X, HX-X
0—7REELEEH L LRERC, o—70oRKETE
bbb, TQEEEIRY sy 7Mbb, ® TA2AT7
A A, Va—FRAT 54 A, RZMOBERERS, b
Ho—TORUEATREBALRBL, Xy I Vi
DR EFIA VF T acEEALEE, FT LMK
DEIHUEEEEESEL KD, LOARSVEINNEEL
LCHhHAMmbb, @ n—7NERE, 7To,7%L)5
n, BREScRIIhicE , AckEAL, LT
DHRINE FR 1 — T ORBICED Tl R BEPRHE
by, MOt s, © ik, vy rEOM
Blekbao—70kD, AAKE > CERELETH, o~
TOBELXZTRD D, @ H& LFHOREEI MDD,
® FERHEIEDEREICE| - hin D, Rk o — 7 BHEED
BB F - 2, MEAEHBRHEL LT~ CEE
MbOBDTRENSLAD, BECTFHROSLRETD
I o — I3 %5, @ BRETERLLEIAS
T BRI R O EFEE G Ll KR N 5 o
@ iy, ANEOn— T IChADEEIC L HHE, BE

(31)



174

FILLBEOBLIRDH 5,
TELBER,

(D FROEH

>

2

® JoyrGHE)EEL
TOW/HED ¥ — T DL IO HIEEEZ
THBETEEIEIL, v—-7OEZHEEN F5, %
LFOA v F RSN, BHBRLEL IR, @ TH
LIt WBE), %, mEBEIC L 3 fFEERSR b5,
3) FHHRICDONT

W BYEE S FEREMO TS AR R L CIMEFED
BINREERL V. —DOBWARRED b lFENR %
Bic#b, QVWTRARCLIDD ZEHRH D,

A HE8E H3E (1970): BILMEFESE

DL,
(2) Bl%ZOREHE

FHOEMRICT A ¥ —

DI 14 ¥—~, OHEMMEe -7, @V ¥—a—7

HRIRTA Y —BIB T = — VAN, FEE, BlF
Z DIbE B ABRMHE w — 7 3 H

WhRB, L (D)@ abo—~7 Y27 ai3BREh

6O
(3) ROMUE & BR

ORI CTHREORTHD 0D, @FKdD, REL

HERbO, OURELLT, BREYRE, @v—70

F2R B O H 0 H B K
I R p—— » e | A
e R AR B i B % W OBR BE | BOMHE | LEEES =& ) Q’{b R
4 7 &b BEE REOREONET TN
| it | | 2.5~4.0 =10, 02 | 155 | —
= sk g LT o= 5 R 1 1 4.0~6.6 | 2.3 104 | 1.45 |
KBBHE |y g i 3.0~3.8| 2.0 104 L30 | —
I | |37~42] 35 | 145 L5l
IFYE A ey o 6.0 | 18 8 | L1 180
CER TR Y e A (T 8.2 16 8 | 1.14 180
| | H ¥  1260D/204F | | )
)= |
| RyEs | # 20 5.0 11 | 84 | 1.30 | 220~230
a7 v o= A& L 35 Lo4.4 14 82 | 1.30  220~230
e 1500D /125 F 7.2 11 9 | 130  220~230
OOR [ o i o o I S S S
; - (T-300) |
B T I v 6.8 9 100 | 1.38 238
il
-t . F b om v (T-370) 5.0 12| 100 | 138 | 238
& o V% A | 1000D/192F
‘ | | $22 42 | 15 ! 100 | 1.38 238
- - T - T 'T - . [ - | - T — - 7
| | vigpss  380DAF | 66 |9 100 | 0.96 | 100~115
5 | 7w v BREE Gopsir 60 | 10 100 | 0.96 | 100~115
| e o R i
Ry oF .
\ s s | A00D/IF 6.3 15 100 | 0.96 | 100~115
YR A E s 2 ZIHMEE L goD/1F 5.9 15 100 ‘ 0.96 | 100~115
" RSV i G 4 #  380D/1F 6.2 16 100 ‘ 0.96 | 100~115
=% § 5 5.5 22 100+ 0.91 | 140~160
| s 170D /24 F 7.3 18 100 | 0.91 | 140~160
Ay YRV 60D /120F 7.0 | 20 100 | 0.91 | 140~160
w | K 7a % ¥ & | 400DAF | 6.6 | 15 100 | 0.91 | 140~160
VB ———— —— L ————
7oy F oy V| 400D/IF 64 | 1 | 100 | 0.91 | 140~160
¥ v 3 4 v | F#HHAK | 3000D/IF 5.9 15 100 | 0.91 | 140~160
i |7 v = ¥ % A| 30D/6OF 2.8 22 00 091 | Goedhe
® x — S —
E=A%R |~ o e o wess  300D/IF 2.6 20 100 | 1.37 | 60~70C
Y Em R soD/iE 2.3 22 100 1.37 | DL
UMy 5 vl v 1000D/1F 1.9 20 100 | 1.7 | 150~180
o7 Tl v onm v | AP 1000D/IF 1.9 22 100 17 | 150~180
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% 1 175
B3R 3OLDEHn—TOME,
D fﬁ X I_HJ§®7V—7U~7%100<EL’C
\%40/7}&:/‘71/;&%\71/{%‘ T vED 41/‘/[5(“‘/3
7(TDICT-300) 15 | F6 TTEI TS ey ‘7)1/? ‘rc/ KR
# H%‘ 100 351 [ 249 | 156 1 260 178 139 | 112 176 210 ‘ 172 ‘ 208
; ‘ l | TV : P T U U
"R 100 | 306 | 251 | 132 \ 215 183 | 149 ‘ 112 } 183 | 217 178 i 212
vE T i ‘ - . o A T T T ﬁ' -
“’5%? 100 87 ‘ 101 { 8 | 83 ‘ 103 107 \ 100 | 104 103 \ 104 | 102
v=7u—71 JISL 2701 1 ¥ 1 MDAk DRI ML U THKT %
2) & X FAfEO~v=70—-7%100& LT
l \ [N | 1 -
_slfAnviF i vESS LVES | — ‘I‘/tm/\%l///\m///\w/ R
TE7CT-BDI(T-300)] 18 ‘ F6 iI%U/J‘/’” | ANy }7)1/—‘)‘- =/ |1y
P J . S ! _ _ _ R
[ i T | | | T
# B&‘ 100 | 83.7 ] 8.8 9.3 | 70.0 = 7.4 100 | 6L.5 66.2 | 67.2 - 67.0
) I _ N S N | . [ —
| i
i H%“ 100 | 75,3 \ 87.7 | 86.9 ‘ 91.3 | 60.8 | 625 87.8 | 62.5 & 60.6  59.9 } 56.2
3 (%) EEE 12mm HHEHEE LT
i |
,_;+4uy7‘—}my7v%%7v«ef\ \»‘1/@:/\41// PP RPN
TE7(T-18D(T-300), 15 |, F6 ‘I*‘j/\‘/”’ v lx/\/ wnF ®) AV
— ! “ ‘ _— S N— S [ -
woR | 13 52 31 37 38 32 4 | 42 [ 48 | 44 | 42 133
~ S N R | i " I A
woR | 16 51 | 31 41 42 32 \ a1 | 42 45 43 4l | 35
GEREMoER L)
Bak KW Abo—TOMERE
D & 3 ERDv=7n—7%100&1LT
\ x a : :
ooz (FABRYITF Ry JLES o oegy ALY L LY N LY
| =35 i(’l‘*781)(T—300)1 LB | IF vV I/tD/; S ‘ T =/ iﬂ e
# B 100 343 | 254 163 176 117 172 218 176 183
i 100 ] 317 1 255 125 185 118 | 1718 1 227 179 186
_ ] S I S - . .
i/ % ‘ ‘ 2 | ) ;
%> 100 ‘ 92 100 7 105 101 103 104 10z 102
v=7a—7i JIS L 2701 1M1 MOSI RO S 2 REE L UTHLS %,
2) & & Iﬁ%é@7;§t1—7“72100<‘:bf
_‘14‘1/7[%\:/ JLvES . 3/\“41/y‘/\°41/~/ ALY
*7,(T 781)\(T 300)) 15 ‘;I*”/;I/t“/‘ ANV wuF =) R
— - - — : : ! S
OB 100 | 82.6 \ 105 ‘ 8.5 | 65.3 | 955 | 57.1 | 64.9 [ 60.8 67.6
T S (11 [ 73.8 ‘ 85.4 | 89.1 | 54.2 } 71.1 55.1 \ 60.1 | 44.3 48.8
3 fh X(% ERE 12mm wEHEE LT
wf%%n/i%l\m‘/%/%f rs R A B P R R
ZINT ?(T*?Sl)(T*BOO) 18 \ IL¥yuay T /l:\:r/; Yy | - T | = 54V
#ow| 16 sl | 31 | 32 } 31 ’ 33 48 a4 | 37
# B[ 22 | 50 | 3 | 3 | 30 88| 48 0 w82
ORRBHER & D)



176 5 A HE8E H3FH (1970); HILWHEFSHE
W5 30k &Hn— 7 ORBE R,
(BE#% 12 mm)
7 | ] ! ML= g
% T ks | weER sk # mmw owek | wom LGES
_ R R S I o i i ! -
| mm g/m, % % t %! kg/gm
-~ =5 & 2 w125 104 | 115 | 13 11.1
o 139 | 28 41 | 115 16 1.1
+ 4 u v & 120 86.5 | 3.54 52 40.9
(T-78D) i 122 15 L3 3.09 51 35.7
F oo b oy | & { 12.0 102 2.52 31 24.7
('T-300) g 12,0 12 0 2.53 31 24.8
w123 . 8.5 1.58 37 18.3
ZvEFLS g 126 | 36 6.0 1.33 a1 15.4
F om v B 122 73.8 .80 = 32 24.4
NAEy A 122 o 1.85 32 25.1
sS4 v v B 12.0 65.0 1 1.78 48 | 274
PA | 122 30 . 05 | 1.8 45 | 2.5
4 vy Lo | 12,0 68.8 z 2.12 44 30.8
- F i 121 17 0 2.19 | 43 31.8
AT G i 12.3 70.5 L74 | 42 24.7
Y i 12.3 14 0 180 | 4l 2.5
CERB@WoBR L D)
H6E KMo abo—7oRBRRBR-ER,
(Eft 12mm)
‘ comm | o o s A . | mgER
% i3 KEKS | ORNER & oK R R EOR | OMEE i | 5
T mm gm % %t %) kg/g-m
e 5o | E 12.8 108 124 . 16 115
-7 W S| 140 53.2 9.2 1.24 22 115
4 v v # 12.5 90.3 3.47 51 38.4
(T-781) it 12.6 37.2 1.6 3.20 50 35.4
N R 12.2 99.0 2.57 | 31 26.0
('T-300) i) 12.2 25.2 0 258 1 31 26.1
o | 12.3 88.3 1.65 32 18.7
ZVEF LGSy 12,9 65.0 3.3 1.26 32 14.3
r F oo v & 12.4 .4 | L8 31 24.9
NAE Yy 7oA 12.4 o270 | 87 30 26.2
N4 v v 124 59.2 | L4 48 29.4
A %Y y w0 12,4 48.0 0 1.80 | 48 | 30.4
4 LY #0125 67.0 1 220 | 4 328
v v F ! 12.6 42.0 | 0 2.29 | 40 | 34.2
A 13.0 70.4 Con7s | 37 2.3
£y, i 13.0 12.1 o | L8l 37 | 2.7
(HrsoEIc X 5)
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IR 3DOLVEMMo—~TOBMERE -

=

A ERX,

177

r 3 v v !

| . - g o < < = 7
o FA Ry ey IVEILR L e, x SAVIIMT is v
1% B ) i -
W wm ly owoEe w W oER/ W KRR/ W KN OER/ W K R/ YW

©200m # & 200m A & 200m & ®  200m ff E  200m' & E 200m 4 E
mm]| kg t kg t] kg t kg 1| kgl t kg t

6 | 4.51 0.82 5.55 0.62 4.26 0.41, 3.70: 0.42 3.49& 0.54 5.28 0.28
7 5.94 1.08 7.55 0.82 6. 02 0.55} 5.03 0.57 4.75 0.72 — —
8 7.76 1.39 9. 86 1.05 7.75 0.70 6.57 0.73 6.21 0.93 9.40 0.47
9 9.80 1.74 12.5 1.31 9.48 0.€8 8.32 0.91 7.86 1.16 11.9 0.59
10 12.1 2.10 15.4 1.59 12.0 1.06| 10.3 ; 1.11‘ 9.70, 1.41 14.7 0.72
11 14.7 2.52 18.6 1.90 15.0 1.27 12.4 ‘ 1.33 11.7 ¢ 1.68& — -
12 17.7 2.95 22.2 2.24 17.3 1.49 14.8 1 1.56 14.0 | 1.97 21.1 1.01
14 24.1 3.94 30.2 2.98 24.5 1.98 20.1 2.08 19.0 ! 2.63 28.8 ‘ 1.34
16 31.0 5.05 39.4 3.82 31.5 2,541 26.3 2.67 24.8 3.37 37.6 ! 1.72
18 39.2 6.29 49.9 4.76 40.5 3.15‘ 33.3 . 3.33 31.4 4.19 47.6 2.14
20 48.5 7.65 61.6 5.79 49.4 3.833 41.1 | 4.05 38.8 | 5.10 58.7, 2.61
22 58.5 9.13 74.5 6.91 59.0 4.56 49.7 | 4.88 46.9 1 6.09 71.1 3.11
24 69.9 10.7 88.7 8.12 70.0 5.34 59.2' 5.68 55.9 ‘ 7.16 84.6 3.66
26 81.6 12.5 104 9.42 81.8 6.23 69.4 6.60 65.6 | 8.31 99.2 4.24
28 95.9 14.3 121 10.8 94.7 7.14 80.5 7.58 76.0 ‘ 9.54 115 4,87
30 109 16.3 139 12.3 110 8.10 92.4 8.61 87.3 | 10.8 132 5.54
32 124 18.3 158 13.9 124 9.14 105 9.71 99.3 12.2 144 6.24
34 140 20.5 178 15.5 142 10.2 119 10.9 112 13.7 1 163 6.99
35 149 i 21.7 188 16.4 148 10.8 126 11.5 119 } 14.5 173 7.37
\ \ ; : w |
CHRUTUR R X D 3D
W& KT ALD—7ORUET - URETER,
. + 4 v v F b om v JvESF 1S /3:\4,:];‘;37‘7/\ WA VYR IVF i z = 7
[ER - T o - i, R o )
lEr |y ow wR/  w oW R/ W K ER/ 0 N ER/ [ D O EE/ 9
200m; {#§ | 200m| # & \ ZOOnﬂ ff #  200m| {5 E  200m  E  200m i &
mm kg t! kg t kg t kg t! kg t ket
6 4.50 0. 86 5.53 0.59 4.53 0. 40 4.10 0.51 3. 36! 0.54 ‘
7 5.83 1.09 7.91 0.83 6. 00 0.53 5.27 0.64 4. 32| 0. 69
8 7.78 1.43 10.3 0.98 7.49 0.65 6. 44 0.77 5.76 0. 90
9 9.72 1.76 12.7 1.21 8.98 0.77 7.62 0.91 7.68: 1.19 |
10 11.7 2.10! 16.6 1.51} 12.0 1.02 10.0 1.15 9. 60 1.47 14.6 1 0.86
11 14.3 2,52 19.2 1.81‘ 14.6 1.20 11.9 1. 35 12. 1 1. 74 18.2 1.07
12 18.1 3.16 23.9 2.32 18.3 1.49 14.3 1.60 14.2 2. 02} 21.9 1.26
14 24.6 4,22 31.2 2.96 25.3 2.01 19.6 2. 15 18.2 2.55 29.2 1.65
16 31.1 5.24 40.7 3.81 32.2 2.53 25.0 2. 68 25.8 3.56 36.5 ¢ 2.02
18 38.9 6.47 52.7 4.65 39.0 3.04 32.1 3.40 30.4 4,14 47.4 ] 2.58
20 48.6 7.99 62.2 5.69 48.2 3.70  39.2 4.08 37.9 5. 13§ 56.0 . 3.02
22 60.3 9.69 77.5 6.91 57.9 4. 37; 47.7 4. 95 47.4 6.09 68. 4 1 3.64
24 68.0 10.9 92.0 8.12 69.5 5.21 56.7 5. 78 56.9 7.27 80.8  4.35
26 81.0 12.6 109 9.32 81.1 6.02 65.5 6.62 66. 4 8.39 99.5 - b.16
28 97.0 15.0 124 10.8 . 92.6 ¢ 6. 83 75.6 7.58 77.5 9.70 112 . 5.75
30 111 17.0 141 12.2 101 | 7.78 85.0 8. 44 88.5 11.0 , 131 6.63
| ! ' !
32 125 19.1 165 \ 13.5 121 ; 8.74 101 9.76 99.6 12.3 145 7.01
34 139 21.0 188 ‘ 15.3 ¢+ 140 i 10.0 110 10.6 111 13.7 160 8.02
35 148 22.3 194 ‘ 16.2 149 ‘ 10.6 120 11.3 120 14.3 167 | 8.41
‘ |
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178 5 & E8% FE3IT (1970); HiLBHEF¥ELE

BIE 2B6X12n0—70UliaElt o ER, BILE 48 6X24 u—7OUEHERS L OER,
ECan T
_ owenmEN B % | soEEN  mEEE| B %

b % }gﬁz R T s 5 o B BEEE
—_— - - kg/m 1F FRS  kg/m
x o DEHE Ay ok Ay ROBME | 4 v+ B

B e A o rommm Y o A T |
4 053 0.044 T T
s 0,83 0. 068 8 2.97  3.21| 0.212
63 I— o108 9 3.75 | 4.06 | 0.269
X o 13 o175 10 4.64 | 5.02| 0.332
9 570 0. 291 11.2 582 | 6.29 | 0.416
0 4 53 0,273 12.5 7.25 | 7.84| 0.519
11.2 418 0.343 1 9:09 1 9.83 0.651
s 5 o0 o127 16 1o | 128  0.850
L o 53 0,595 18 150 162  1.08
6 o 50 0,690 20 18.5 | 20.1 | 1.33
s o8 e 22.4 83 | B2 L
20 } 133 L oo 25 om0 L3 208
22,4 16.7 1.37 RO ER L D)
25 S o208 | LTI
(RRBEMOER L D)
#10% 35 6x19 v— 70U HER X FER,
SR t l
B 7 HER LR - B JL—v R o RE
,,,,, el B i . I
r 0 \ % i Z | EDV AT RERR
—— — _— —r kg/m
Ay FOHFHE Aoy F #
e -
o rolmm e A M| A B g g Uy
4 \ 0.81 0.88 0.94 0.96 0.058
5 1.27 1.38 1.46 1.50 0.091
6.3 2.01 2.18 2.33 2.38 0. 144
8 3.24 3.52 3.75 3.84 0.233
9 411 4.46 474 4.86 0.295
10 5.07 550 5.86 6.00 0. 364
11.2 6.36 6.90 7.35 7.53 0. 457
12.5 7.92 8.59 9.15 9.38 0.560
14 9.93 10.8 11.5 11.8 0.713
16 13.0 14.1 15.0 15.4 0.932
18 16. 4 17.8 19.0 19.4 1.18
20 20.3 22.0 23.4 24.0 1.46
22.4 95.4 27.6 29.4 30.1 1.83
25 31.7 34.4 366 37.5 2.28
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®12R MTHIRD L ORBHER,

T 72REE TR X
HEChikEcoBks <100%

1]
IR’ Y

Eo&
p—7D% ikt
2 58
[ 70
10 79
14 86

2]
AL TOIRDY

A B | HEP

5° 58
4 o -
80° 80
90° 65
1g0° 70
| 3]
*YI3RYD

#H O |[wRexd
50 % 40~60%

Q.

BUI®D

HES | W o% = @:
4 57
PN 2 X4
miarran R
| 68 '\:@-
~| 50

R oBERIc X 2)

BhoS L0 dD, @AVEADP VLD, ®FK
CHRND D, OFROUEDORNBED S D, HEHEIC
BUTEELRINER LAV, TROKIVEBELD
RKTCHEDONETHDnE, WHHOBEE, SudimsE
{LDBL, WALV —7OHERKENWE ZREED
B DA, RPCERNEL D, TOtk, RSN
bhHE, T4 REDTLAPT L, ZOLDBIAED
BEFBECRS THRBHRICE SRR LUk, ROH
BLBELEEZ 50 CROERKLRTT 2. ORFE
FEihoP L Kb o(MEEOMHENH0), @EiilcxdL
THERKTOP AN, OFE, AEDFENDL
e, TREREBIEFERELLDOPTNDHD, @I 1 ¥—n
—TERFEODELICLWHED, @F v /7 ORETTNVD
D, VayZKENED, ® HEOHEMHOHD D
(MERGFREOE VDO, BHMEACHHENHD),
OREZ (TR, MR L, BEETCH
c&bed ROB OEHLLD,

(4) BOEHFNTDONT

o 179

ROAV, FZXQHEUBZ XI5, BREFLTD
AVXBFRADHD L &R, BERELLEZEBLDIOTS
DESTRELR I T B e DICEICIRDEEICHEET 5,

OHN 20 EF5 2 Sk FTEREZDLTS
CEWICARY EDRS YV FORRDE EEE). 2D
TDRENIANVDEE, RREBICIf VLT E,
TRHbLERZNTLEE, 0T BRLERETHOD
—7RRACAVE, @FEEELNT T &, Xidksk
FoL &R, L URomOBSIcELRNT &, &
DOEREBI LB, 2EHEON R, FOMHELOH
BDLITAHE, HACELTENLNT & BICHE% 5
D7 $8< BRI UT 5, OWHZETRONOH
A2 5L E, TEBRESACL2EZRZIT S, @
FERRER, Y~ TRORENOORHEHT B, 1T,
ROBICHBL T —~TdRED bDREHT S5, @R
DEREIE, HRDKET DL T5, BEoim3sHl ik
bo RRBEMOER 2 14 BICRT, ROF X, ALD
BAYRYWOED, 2754 2 TR+ 5, BROAL D
Won TSRS & 213, 2ALikD, LIy —v v ria
T Vw2, T ROy, RIZESEAD,
AVIENESIKIEET S, ZOERYs—b 27 5 4
Ry, OV T RAFS5ARX, TART 574 ZEDHRITH
BIATIoh€ Do FCRERMT, SADIITRS. &
WCEERMIE LEBL TOhTIRE B, @0 b B
ML EE, BVRRAELEVLES, BlEd 3, @<
=S RIBIEML T B BARH D55, I
IR ET 5, @ROMHERITESENRED b DR
ALV Y=, o—7OERER LD
LTWasbDREMLAEV, 74 ¥—FIX, TELHLET
B, REODOXMATE, BE<ilthcs &, &
I8, R LV, A v FER7 ) — 22002
AALEHED LebO%@ET 2, 74 ¥ —DOT74 27
FA ARANEET D, 74 Y — ORI AA LT
W5 SO ER L\, Sk, HWEERC
DV TRERLEBRLETE D, SURO DAL
TR BT,

BEOER, i#, EHL TWD b0, MAEEITHL
S TVnEdD, THLHLOEIIEHLTWDHHD, B2
DD 93% UTIKi-Tnb e &, AREOEL DL
NTVBED, Y—rBEHETATRTNEED
FUILTVWEEDET, u—FRATERELEES TS
& o THEAT %,

(6) ‘R LHIE

RREEHRELOBEFEEY S, Z0fllc o THRIELTH
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D" PATTERN

SDSEYyy2ankif

e L)

t3A.88 8Cew

HARP PATTERN

A F8M% HI3E (1970); H{LEBHEF4LH

v 7 ov BR IS,
(Chain type)

[J1S-B2801)

M

(Bow, or Anchor type)

BC

HEUKERSEFR G RKOWRIC L, F4RDLD
T cos®d LB B,
0=90—¢

(38

NI N SR 3
SA, SB, SC, SD, SE, BA, BB, BC, BD, BE #::& w M & =E
(SF,SG,BF BAL XL DR<)  (™/m) (tons)
droxo 5 B B Didl d L Li BH"BABBBCBDBESASBSCSDSESZ;
Body dia .0 ‘ (in) el ! \ ‘ ;
e dia dia | 3 |
m/m in ) m/m i i .
6 Yy 8 11 15 17 9 3/ 27 24 6 — — —0.15 — —  — — 0.20 — —
8 5% 10 14 20 21 11 % 36 3 8 0.26 — — 0.26 — 0.35 — — 0.85 — @ —
10 8y 12 17 25 25 13 Y 45 40 10 0.45 — — 0.45 — 0.6 — — 0.6 — 0.4
12 LY. 1620 30 32 16 °/, 54 48 12 0.65 — — 0.65 — 0.9 — — 0.9, — 0.6
14 /6 17 24 35 36 18 % 63 5 14 0.9 — — 0.95 — 1.2 — — 1.2 — 0.8
16 §°/s 19 26 40 40 20/, 72 64 16 1.2 — 1.2 —15 — — 15 — 1.0
18 if¥/, 21 29 45 45 22 %/, | 81 72 18 1.5 — ' — 1.5 — 20! — — 20 — —
20 1%/ 24 31 50 50 25 s 1 90 80 20 1.8 — 1.81.8 — 2.5 -— 2525 — 1.5
22 i/s 26 34 55 55 27 1 99 88 22 2.2 — 22— 2230 — 3.0 —, 3.0 20
24 1 30 3960 62131 1'%/5 108 96 24 2.7 — 27— 2.73.6 — 3.6 — 3.6 —
2 1 32 41|65 6633 C14 117 104 26 3.2 — 3.2— 3.242 — 4.2 — 4.2 25
28 1y 34 43170 7035 |1, 126 112 28 3.6 — 3.6— | 3.64.8 -— 4.8 — 4.8 3.0
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PBERA LT 5)
HKHLEEL 1.026, o/ =1.046 £ T 5.
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2. ROEABH DT

- 2 =
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AR m*=% 0 R BHim Rk
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A O) ReEAWTEIET S &
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4. #homEE S
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BB L 72\,

C47)



> v K

T 9 A

whoXIET Ly RV T 47

Symposium sur la lumiere dans les océans
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Situation de l’optique dans I’océanographie

Yoshitada TAKENOUTI

WERZOWRFCEI HEROEFEIFEL L HOH
BB, LHrL—ATH, HT&TFEVEEEILLN
Ho TOVVEYY LATFETHICY ST, TOREHE
2T, BollE COMELRZEOLEL L REL CSEROED
REEEERBL S &5 B CHERZDE S EICD
W, BRIEBRICHEL T» A MEECHERE BV L
7o

* rlt(@ﬁj(”—?é;liﬁgﬁgﬁif*‘;culty of Fisltleries, Hokkai-

do University
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Rico TRREDBEICERYHHLE L2, LK
WAL A DR RMEORENR L OB L &AM
MEELTEZRER DIV,

¥, BHENRZOMESRIET THEBROES RO L
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WPERZEDIGHE LT, ¥4 5Em Xk
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UERcDy ROy 20 TH - T, WS
SBEFERTE ARMNE LR HD D NENDRENT L
bhad o ExFET5,

2. AL« WP R O HEEEOG A~ O A

IC A

Application de théories de diffusion et absorption a I’optique marine

Motoaki KISHINO

WK OB RE IR — BT = % v F — sk, G,
KEBE—IZ, TOWKDOIZENEE —HELAE, WRIBUR
BE—ck - THRHIN TN B, #El - BB HEKEh
B8 b bAA, HATICEE TS IEER T2RTT

MECHKHRKLTWS, LaL, TOEKCONWTELD
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Fig. 1. Chart illustrating optical
oceanography.

* ML 2 fr The Instit;lte of Physical and
Chemical Research

W23 2 LI T\, bhvbhid Fig. 1 1©
RTINS, ZOMEBIOWTHIEL TR, &2 T,
WL BELIC DWW TH & R A i L, s s
TAHREE A RT S,
1. BIRICDNHT

L5 K O W% EL « 12 GERSHUN (1936) itk - T
TRV E—AEN B E B

L {H(z, =)= Hz, )} = ~ah

TRDOEND, T, Hiz, =) FLMMEH), T

(—Hid ;z, hidA#h 5 —ETSEL, TDald, #HKE

FRICEEND YT T L BRI A S ATWD,
K EHE QWYL < s BRI TRy, BIRGR
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Fig. 2. Attenuation coefficient of pure water.

(after JAMES and BIRGE, 1938)
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400 ! 500 o p— 760
WAVE LENGTH IN MILLIMICRONS
Fig. 3. Combined absorption coefficients for
pure water and plant pigments. Numbers
adjacent the curves indicate the chlorophyll
concentration in mgs./m® (after YENTSCH,
1960)
BaHMTHET? I L REET, KILEORITHDIH
MRHODIECRIB N TREZ, UL, KOEILIZERE
TRCET2DTIORAEFEL TPRIE L V. KO
B 470 mp TRDNT, RERC T - TERBCHmL
T3 (Fig. 2)o W2 X AWPUE A GIH TR E A E
BAHE, BT bTrLEL, MERCSI
DRTEMLTW%,

(@}7KLT‘@YQ-4‘—7§%% I & B WIS TR IC K &
RWRICE I DN TIREIIICB D L T, BME
e /i%ﬁi%f)ﬁﬂﬂ%b\o

SR TIC L AW I, L <b s TWiE, YEN-
TSCH (1960) A ETWAMM 7T 7~ 7 + v DBtk
X BN EH BT U, R X 22347, i
I D 253, & (Chlorophyll @) &3 (Chlorophyll,
Carotenoid DI ICBABEFEEL Tnd, THEKD
WU A AL SRR A (ED &, EROBERFEL LD

LRI DFD BN DENEEN TR UK
@7J(ﬁéj(%7£5§ 2w H DO xRk Lk (Fig. 3o

2.4ﬁ§u:ocVC

AL IR KRR )Fr%/}d‘%’dffﬁf R 38 EL

3 (1970); HIL#PEF

v
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Fig. 4. Scattering function of pure water.
(after MOREL, 1966)
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Fig. 5. Scattering.function observed on the

water sampled at the depth of 4,000 m at
Stn. 2 and calculated on the assumption of
m=1.15, Dm=0.61 ¢ and N=3.90 X 10*/cm?.
(after SASAKI ¢t al., 1968)
Too WELAR VD D ERE, RITRWGOMID, B, K&
IEHTFHTH D, wAKOHELL, wAKES, BEK T
BROBITHETHDH, SETRBEFYEIIKEFECKK
ZEZbITHRA,

EADEI, DAWSON and HULBURT (1937) #®
MOREL (1966) I & » THIEI N, FHEFEFIC L 2B
fHE LB L —%T DT & a2k Lindic, RUC L U
LB A tcos®® Bl 2 I fld 2%, 22TH
AHGELA, A B E TH S, #5120 T HISHIDA
(1953) XIEFHMIC, MOREL (1966) 13 A Tig/KDHIE
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B, HAMC L > TETIHEI/NI N xR LD
720

BRI & » TEF AL, KichD R ERE
WNThsb, HTEZOMN, ks, B, B%FIEIE
THBERAREL T2 EFHEY L EBYCrN S,
BB ORRE <, TORITRRATIV. B
MO % BJEHTE 1.4~1.7T, 2L OO S EPITE
LCWnb, Bl o b FIcBRa @5 &R3E
T LW, W THEFHLMEA L 20 BUrRT (1954) T,
H—REOBER T & L, Mie DB CTHELHIE KD
FEAL KR, —HT 5 2L hB N LI, SASAKI et
al. (1962) 1%, I HIHBEI R, BRI AEN 2 H
UBPEME & it L, XNESAZICE L SR LEDRIE
Ee—FT 5 LawHWE LK (Fig. 5) (SAsAKIetal.,
1968), L LBAKIL TADLRWEGERE A NIEZ
Nice THRAREPHK FIC & 5 WO & £ (DEIRMED-
JIAN et al., 1961) ®, THEHHHKN F (ADEN and KERKER,
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1951), RFHoZWHAOEEEI.O%E (HARTEL,
1940; Wood WARD, 1964) ZDRIEA HAE LT ud
e blevg RIZWASKIERRIECH B0, KN TB87 v 4L
TR L TN D DIRIE L A7 Uk RE -H]T 2D T
%55 (HADKINSON, 1963),

DX SICHEEL TR DR TIREEN B TEH -
TERMOBE TRV, - T, B hOBEN 21l
&0ﬂ§2&<f T BV ORI R R BT
5T LI EDWV - 2 5 EHELHA B 2T 7 5 TK Do
3. —71§@Fﬂﬁﬁf§'\

HEAK B QWA - L, B & RE DI B e is
- TRiz, BN FLBRFYEC L DR - #EE, ¥
ZDHDDEEENFHUWHBPE LN TR, EEZD
Yl bz BEAEMAL Wi TR B,

—7, W cRIEREY LT 52 &, BRELEDH
BlE L /NARTHRGLOWES, Mme hikds LTHE
EThY, I TRZELRY,

;

E

Effet de la diffusion secondaire sur la radiance dans la mer

Yasuhiro SUGIMORI

SRR 2 JORTLIEDS, YD X DRSS THEL
TWbhaximl b,
KR QIR E LTREN L LD EUTILd T 5,
1) Schuster, Hulbert O i
2WMETFNEEZ, HHBORNENTHADT DD
IANFEF-REL WL EZ D, BONEIH ¢t &35 &1
T OB a0 i3,
ar=rao+Ipfre—TI(CA— B sec £+¢)sinh r¢
+Crcosh r£]}]
72720, Li=iscos &, g=(1—r){A—na)oq,
r={fal2(1—nadoa+ fal}'/?
T=c4t, A=(fe+dc)sect,
B=1ncae+(1—14)64 cos &,

* UK ¥ FEWE 98 Fr Ocean Research Institute,
University of Tokyo

C= (70[7/(:(‘5‘4 cos &+ /9(:+o'c) +(1— 7/71)("’[ cos§
X [(Sr' +oc)i—rcos?r ]!
fes MEDEHHEE O B4 O WIIC & B i B
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f; VRIS 3513 B KB D88 T 5 Ik % AU £
.
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Xsin 01 diy
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a(v1), o(ve) 13 4) OFHALRU TH B,
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Représentation quantitative de la radiation sous-marine
et caractéristique d’appareils de mesure

Shigehiko SUGIHARA

1. BHeRiE i

WO ERZ lux, g cal (watt), XEBETFEICX DE
bEhb, 2o, lux it “H X OB THLI20H
HBERBATBREAH TR, P E T R vEF—0DH
fif grcal THWEDOEEE L TR TOAEMETh 505
EHEAR S, DOBEEXRROZENIIC X DEFHTR
OTELHERMECIIFRTH 5,

* JedEaE RFAKEF S Faculty of Fisheries; Hokkai-

do University

2. HERx%H (collectors)

BRI & LM B O ITE RO T
dE/dw X D & DM &M %D, Gershun tube &Fid
2FbLb B, VY ARBSE L DERBORS LAY
Wk, MRS CTHRIEEENS (spherical collec-
tor) EZ Do F b ok 2EAE LD
L3530 T, REORTORATEALKATH S, £
M4 7 collector & dFpd 5, ThiTH LRILELH
(cosine collector) 12 EMALEH T Lambert 45%7%H]
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2 —DE LB L5 ORBAICL b E—2 — 2l WIER
HESICE < T3k 5, ABFHEE~OHBBEE MK
FTCEZ DL AT D EEHEOREYRIELRS,
TYLER and SMITH 1340t % A d 5 i 2 (5D
[Tk F 2 W g OB O U R4y A % MR I ] 72 4 B 4y
TR EAE 5 T2e T OMBMTRABET IR BIIEH
TR TW S, X, BAIZEUOEEB CHlES
WCHN » FUSRBEE A WE L /e 1 - BEIZREREES
Fed i AT FIo@Bf 7 o vx — % BT, hE
DN 2 HE Ui, BEETH 7 4 v & — Ok
HWERELMHEICT L0850 AENRLELL DI
v, Lo LR bEARSHAEXIA S L,
TREFEDNAFEMT 500, BERETOMECIZE
BRBINDET 4 V& —%HHT 20088 E L,
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5. WX IZETTHOIGHE
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Application de DI’eléctronique a D’océanographie optique

Minoru NISHIMURA

AT RSN CHBOXRERNE LT 5 8E, 55
Wiz O YRR T 554, BT L En R
KIEHE R TWD, BTHMIE L TREFREEIEIC
ERST HNBERET, TOMEREEE, BRidCH
BHREE, SLOROMMLECETIHDTH D,

HBAHFTF L L O RERFOLEMED, BT
BHET CLEBEME ICREBET (74 b3V
X7 A=) RERBMOETHHREIRTED, $ATKH
RIS U722 5T 2 B FAESIE DR, LR
ORHBDARTE D, —f, KhFLeys ekt
W, AA—YAnvay, ©¥F4a2y, T3/ Ea Vi
CEBREOBBELHREMAINTE O, HEERES0
lux UTOXKPHEOHEBARETH D, £, RIMg
L O\mMBE OMFE 1T obh, BERICHE L mEE S
KB E DR, KBFL ey s VEFIE LT VI AL
—, EREKA S AN COMNIBRR (LI RTHR D, #HIE
R UD, ©EVFy, TIREDERENRTRbI, &
ER Tm UTOBEY ZHOBVWRIK T E 7, AL

* B KFEWEHFES The College of Marine Science
and Technology, Tokai University

4, #27, 27902, NLAHELRE OB TRbIU
Joo AR, /MO Video Tape Recorder O KXtk b
B OERYRIHC, ULrbifL{BETESLIC
7‘5\’1 7o

FHEAERMOMBERES P 7 v 22—, 1.C B&
CEMEEROBRE L ICHICL - ThELIR T3,
Ebig, LMD digital FRKE, fHERLSRHHNT
BT LIk, RFERERERT L L0, £OT— 2 0H
DITEPBRD CTEFBIC I 5T TOX DI, EF ¥
WxIGHAT &k b, ol FAfCERE, &
RBEORENMIMA DY, BFREGALIETEBOWTE
A0 FRE, T2 OEEAE BK W, WmEso
A EWCONWTIRSEI DICEP TR EREREZ O,

W & U CEaER, KERAT, KAk IR &
MH DA, WIELEPCOWTORN S HETH L,
— B E LT, $hoSv Rk T a—RES
EWBWTSARHE Z sy, M TcoisHicEEL T
boETREL S, ZORRSTEbR TN AT &
Vo

6. WHIICEIET BT AL ¥ —

S <

# IE®

Energie de la lumiere incidente 2 la surface de la mer

Sumimasa KONDO

1. WEARECEET 200 T 2vF—2 KT 5 &,
BeFens 0.5 (Jamx il &3 5K b DEEHM &,
RIDFHPRBOFEBEAICL 5 ThA5 28, HEHN

* E AP K BZEEU 2 ~ 4 — National Research Cen-
ter for Disaster Prevention, Science and Tech-
nology Agency

(5

DODRELE 10~20% WO T x v F—% L OHAIETH
%o Rayleigh #EL I3 RO 4 FICHELHIF D 05
LT, 8HLEREZASHDO AT b vk b dEKREDR
Stk R D - TV B,
LRROWTT R L 52, BMziLey—LARE
DREZHSORINEE, Tihobb A& S b EHEH
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BL W5, hdEs LTREDDORESL, WKEBH A
BREMLBLDBDTH D, Wiicidd % Plank © B
BETVWS & 10y fFhExhhe LkEd 2R, 8~13
v RAKELSOHEHEBO LRI N AL - TWD
B, TOMPAICHENT R VF—RHDHLNIHEERd - T
Wao

KEPCOBMFEAITWE, AH &RV ERBRED
FEEMIE 2 TE D, I TEAK TR ORDOEBIZR
%M%&k&bfmﬁbfib bedbdH b, —7, KD
WO R EOE TR eI T 1072 ~1072 &§J2#ML®&
ET 10°~10° &KX EIL T DD, #—42—DA
= QBEANRETHIHARAHEOLEE L TL
<, KEMED I 7 v pHRGE (b ZIEKEFEORE
Fo w7 BEZABHTREAMED = 2 v F —REE
E7 5 TR B,
2. KBRS IR B Rayleigh # AL, dust 5

ENIC X B Mie il WiKEL & OWIRH
I & - CRREM A 52 THEHICE] 9 %, Rayleigh
TLo BAKWy /3P EL, FulsT HOUGHTON ST X -
THRINTWD, WILORIEE, —KiEL, TEEL &
R AW FHES 5 /7L, Chandrasekhar ICE 5 J{SHz &
@%%ﬁﬁ%ﬁ%%<?&#%éow%iﬁﬁ&@un
DMmbnbDHL, BHEE-IECATDI 1 VF—2
Bohsd

Lo X 5 7 dust D9 L W REAHICHRA - Tl
Wi, fedkkF Rayleigh HMFELCHRBIN D43, FRCH
At D dust D E VKT Mie IFLANRDE L 7L
%o KRG Zhu &H B4 o, Turbidity factor
BEZ HHTED, Linke, Kimball, Angstrom O
BRERH D, ThHIRABOEEMCL BEWNWS ED
REHA S A S - TWD, YAMAMOTO, TANAKA and
ARAO 15, b - & 4 BB/ turbidity coefficient
BHZ I, TR, BEEHNOBIMHADEITTICLS
WEL, HO, COz, O3 itk WM A #LAE, R0%
Aerosol ICk B & U jzo Aerosol @R #Er & LT
JUNGE Ik B0 4 1l P45 DO ERICGEL,
M #EDL -2 £H
b Arosol DREEICHELEDDLEHTE D,

HE R KkESSE L > TRIRY 2T %5, Fow-
LE, HOUGHTON, YAMAMOTO and ONISHI, MOLLER
% DI B Do HELRT N BEHVEREK TS
CAHQICL, T E U GERMNES B RVWIZES T
Freb b, &, YAMAMOTO & H & OB BFR3
5 HO & CO: OWMPRIMAFRTEL T D, BIPHRO

turbidity coefficient & &%

B 8 H3E (1970); H{lEEEAs

woOoR . ® M| BAMHE
0.72p | 13,514 —14,286cn1“
0.81 11,905—12, 658
0.94 9,700—11,500
1.1 | 8,200— 9,700
1.38 | 6,200— 8,200 H.O
1.87 4,800— 6,200
2.7+3.2 2,800-— 4, 400
6.3 . 1,015— 2,160 |
12~1301 1 778 LUF |
1.6 6,000— 6,550
2.0 4,750— 5,050
2.7 | 3,480— 3,800 CO:
4.3 | 2,160— 2,500
15 ‘ 550— 800
0.69 1‘ 14, 300—14, 560 ?
0.76 | 12,984—13,236 | O
1.25 | 7,782— 8085 |
0.26 i 50, 000—33, 000
0.6 | 23,000—13, 000 . Os
9.6 i 955— 1,003

MIMERARIEC LD, Ty & ofrEic X 5 40ME
DOAWD L, HAFILEDEREDBRNWEHEEL
7 pressure parameter X - TRIM# A H b L T
W5, KT, EPH OB 2R Lic. BEDIDIT
KREUEHCBBRS B BRI O BIRH & B 1 F 7o
3. RSN EOB K L8 B 4y A AR BRTHR
1, BURZEDR A L W TRDD T ENRNTE B, FEE
#9112 ELSASSER L LA D ikt % A TIc & » T
RKdHZ LB TED, BRKOKIZHYOBETHLE
Do

YAMAMOTO Btk 5&, lem® i@ 100 7 QER IR
BEOBRDFEH 1km Pl LHIFERE RN L T
GEALBKEARINDY, FRED 10m DFIXD
2213 emissibity 1% 10 % BE L7 5,
4. BENCEREST DH x4 v F — 13 Ll o FH kTR
BT ENTEDR, BEMFEOARLREABEETH
BEE RS ERAS, BHEMAIOKEE KESETK
S HObTERRBEILINT VD,
EEASELEN T 5 B, Angstrom Db O
Abbot DR# HERA3b 5, MIHRAHREE Y 2 — VB
FHETA30THd, 2K HE 2215302
Moll-Goreznski ®H D% Eppley H#ET03H %o LJ(L
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LAt BafsoRE£4BAEdTEN LKL
TdDTHD, REBMHEAMENTIZNE D &L T
Dines Type Db D2H Do LD T, LREeHH 23

7. UGTE
% M

KIDIEFE D #gH 61

D27 VA 199

ETHEOL LT, BEABEHEHCRIMRIC D BBED
LWRY ZF VY DHN—EDT R bDIRERD b,

B

Effet de !a couche-limite entre la mer et
Patmosphere sur Ia lumiere sous-marine

Kozo HISHIDA

WA radiant energy A DA, W - RSO

BAEELREOAETEDL S RELE S T DN
SR UIED, BARRS BET IERE SRy, ¥
7z, CoX, MUNK (1954) 2356% MV, WEIE R z%_zﬂ"{&a
FALLER (1958) A3 EREOW & T HICEM T 503
L2 B3R 578 & OIEATHICOWT H 517000,

BRAZOO, HANHED 1lmm FOKBKLSb
D, WImBEOEICI LD L=DIChITTHEZ B,
T, HAELZO DO T radiant energy 1 Snell @
#:0, Fresnel RN X 0 BT, N5, D7k,
WA A O radiance D43 122 L3 %, (TYLER, 1968;
SCHELLENBERGER, 1967)

Diffuse radiation D& O IR & 12 ScHMIDT (1915)

TR U E B8, Kl & H2, Mg Jupp (1942),
MOON and SPENCER (1942), GRIESSIER (1952),
MIDDLETON (1952) 72 ¥ @15 %H Y, PREISENDOR-
FER (1958) 13 RKZEHH DWA WA LA DWW TIERE
AT B AT - oo WD B HHA, WHOBREKINRE I
OWEL DB B, W BRI O TR 06 H
T 512 EOREANEIZE 570\, Fresnel O Z &I
LRIB G HLTH LW o & 12 Burt (1952), Cox
and MUNK (1955) 72 & O—HOHLTHRD BN D
EBSOWEH THIC L B T OFEDO BN [puietko (1959)
% NEUMANN and HOLLMAN (1961) 7‘;&‘@%5{75326
D, TOWIZEREECOWTOEERD b, £H -
B (1965) 133K OB TR E A A sk, it%@ﬁ
By b RoRmcl 2HOMEEX #H A L 7t
B, LEASRUIC L DEERER- AR WL 5 TH

* LGt FeET Meteorological Research Institute

HINOMH 1 mm OFRIMNECE O R, BEKiRET Ot
dré L HIWEEL D, McALISTER (1964) R W&
KRR 2 IS Lice $7bs, 2.0~24p BERE
0.5mm, 3.5~4.0 2z % 0.06 mm OF X OIGR & #E
D&, TOKREFBSECEBKRTHL LT, BIAD
DBEARDIEICH LW HIELEA LIz, X BbiIC, Mc-
ALISTER and McLEISH (1969) & Z D& BT,
RO s 2R E TR TSSO T 2 3o
TS B & fE0dic, K—1EMOBHROSE
ﬁcﬁﬁﬁﬁ%mﬂm&mkbwf%7ﬁ TOREEY

BT Db BB A WA HEREIN TS

POWELL and CLARKE (1936) 133 < #i@iCc oD Hjjﬁ@
BUR & TC oW TR U COERIERTTRY,
Hizs B A3 20 & PFRRKPIC D £ 20D MIEKE S
130° LU Tk 9% MUF, PRI 4%, 2K6%
BWITR D xS, THIRBHETCHEMTS
IFRILE TH D, & Hic, KIMHITHDH2H A
12 20% WiHotOMARSE B Ex RHL ¢
loss” &30, Sl Cnsd, TOERKIZ
W B 1m FCOMCHLN 5 R AFEALE T,
WhECLDERAREEETLINLE LTV, B
EOREE A D TR DA ToRMRE D, —7d
DA ET 2R, EBEYH L SOV TR
IR ORBE N,

SHOBME LT b0k SicLsE, WolE,
PGV ViR OREHOUIAE N & B L CEE
THY, FlBEBik 2Ly XER,
TEBILIHRINEIHRTHAD

surface

refracted glitter
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8. JKBLDIFEE & LCoigkD 2

moR

(1970);

H fiw‘fﬂﬁé%:z:wu

PR

Propriété optique de I’eau de mer comme indicateur de la masse d’eau

Satoshi NISIIIZAWA

WEHEE WS BRI A O@tm%&%zt k0!
B ORGP IREIC S BRI E T 5 ’i‘(ﬁlﬂé
HF 505 D0ONRS LIFET LA BIE—D—
DREBRTBETHA D, AR O T LDRE, &
WEEL, Mt DML ED D 213, FOkDD
ERORBEEEEZ DND, L, KOBRERICL
- TREIN D75, WA Y

m%mﬁﬁﬁémﬁfﬁé AL LT, W\

LE|IFFL DR -RIESHBARO A< BEIR
‘é«é‘ NI EI D, WESNICE, FORILTHRE
SN DY & WK DICFHIME B3, D ¥ B A 1Yy
BRL WD B HE Y HonRnllbhbi23Th
bo FELEF W EDO—DE R ONnEY, Wh) 5
KB DIREE LB S &3 HDIE, FOMEM

* b E K FAKESEE Faculty of Fisheries, Hok—

kaido University

9. W bt & S

-3 H

HMRET D7) 35U —RRATES D, FORR
BT ZLATRbRTE R, T L TRERBD AT v
V7Y = BEERIH TRy,

KD IR HE DEAIL, KEATAIFAT B B OV
BHTOELBELCHERLTVWELDTH-T, IO
BE A S d e & PR &R RS AL
75, B 5 FTh 7 A A CIERYE O TRl I 2
(LR AR AEAHETE LMD, O
BHAEADCENDDOTH Y, ERICRFOOTHOL
WHRERICH DO THD, BEDLZAZDELAD
B, W ofln o M CRANE L2 5, —#
I, JEERIE DS 2 DI HA T/ o AlC@E X,
Y LRSI TR #E D, L —F—D
TR BN IBOIEAND LA HTIRCEAS RS
LR, MEFOMINIFFE LS MES250d L En
PE T AN

=k

E

=

Lumicre et phetosynthese dans Ia mer

Yoshihiko Fujita

WHETOEDFRIACFIICBRRONEKLEE 2D
BEIGIEDW T X v — Rz R 2 el AR
BN BIREB L 7o

SeABREEORBRFIMY X VR, (1) Juvy
4V abF @2 sun 7 anac heF /4%,
@) s/um7 a7 4 VRO IEOEITKMNX

* BUR K S W P 98 7 Ocean Research Institute,

University of Tokyo

St
ENo)

( 58

No, 7on7 e Sonik GEIHE oRi .
FVFE—IL 100~80% DX FINETI/ w7 4 va
M S PEABRIGDIR T 2 v F— &%, X, 7
Ta7 4V a ORI R IVE~ O L TIRIEA RIS
RILSPEIZNT, MBGROBB T A v¥ — % UEL
Tho HMBHBEDHOBM T F VE—-THENRETOD
YRR B o

F a3 D YRR B BRI R T

FO®EH, (1) T
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12 560~670 mp, (2) TIE 500~670 my, (3) Tk 500
~670 myp BELVREETH B, HHOFBRLO T %
WE-RRENERFOHETHILI LB 25 DR
& GOBHEARC L DRARICONTDHFNILT 4L

YU A
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FFAMELRHFEND, (2) RE B) DBrLERY D
o, HEE, WHER EESEERMY TS V7 b vox
KRB & 75 - T B T & D—D D M PR
Zxbhk d,

10. #WHEOHAMIH LN L= A Vv F—IZHT 2
SCOR, WG Djf@h# & LT

%

AN ¥

Activite du SCOR et du WG sur I’énergie de la

lumiére pour la photosynthése dans la mer

Yatsuka SA1J0

R “WHEAEMF SR IC A R B LD X
DI REIFE LS 2 DT, RO TIZ
BEZD X 5 RV OWCiR~5E L 12 T & g
Vo FW, HUEERTL Y, ¥ O XS RO KOSV To
SCOR ® WG kBERLTWBDT, 0 WG OIEE
HBRBZ LI LD, b NE L WA EO—5
FEBEL TWETIZENTH b,

WD ERAEEON RO MBI R - T, K
B AHARICESL OO ENERINDL L IR
T&7, &<k, EHATO 1 BOBRNAEEZD D
EBERID 2dicid, WhWw BB kAT Rbindiud
BV, TDRDITR, REENDERLCAKE
AN Vi ¥YC a2 Mz edb, HUES KBTI
ML 1 BET 50BN S5, WMETHEZOLS
CEREED TR 2 e R—BICEETH 5D, Rk
EUCRDBLISERER I e, TR EF KA R
FELTRE, BEEE 100% & LcHe, 50 %, 20 %,
10%, 1% &5 & 5 ke @ bk, B
CRNWTHEY 7 A v & — TRk DK RERIED H
L, AMfcHRE®ERURERE L OAREHET
LHETH %,

DX EFEXHNVLELTH, FFHECLLD
2, ARICEEL TKTBEREO LS il s T &8
WE LW ? XBIC, B LD incubator WX ED LD
HT7 4B —FRNBEREN L WD 2 ThB, bt
E éﬁéjﬁ%ﬂf # Faculty of Science, Nagoya

University

HId Working group DFERHWIZ, Zo >0
EBZHZETH- T,

ETLEDLIMHEWMET REN? LB ANTES
Nice BELIwbhbhoty s v 7 v VHERE
LT BHOMBIE OV COHBRILLELNATN S
U, WEOMY 7SV b VORBBERIEIITHD,
N, R, BBEMTL s T RE T 5, L
Mo ThhvbiJEmo BEE LT, 350~700 mu @
HHOYEZ = FvF—-EE LT, TEDEETHEL
THET AT EABE L, 20X 5 7 Blciziésko
550 mpy FAEKEEO Y~ 7% DL =T Ak Vi H
WHHEH CIIREMNTH D, £ Thhvbhiga L
T DRIRD ZDODHIETH Do

# 1ICJERLOV BHAVRL TWA X 5T, #wefidKdt
D ARYT WA DEEOREH AT TE D, £
T, TORBEWARY PSR ED, HERE (&
213 470 mp) Tk B KHROLEFRD, OREME
WHEBEEICKT S 350~700mpy WO o vF—%
BT 5 HEETH D, IVANOFF 12 JERLOV O T — £ %
FWT, MK ok REL, ToX Skt
Bk K21, HE 1I0m € 17.6%, WES0m
T +12.8% ThHHZ kil BEKTRIOHE
BRABMCAKELKDLTHES D, X, TOHEORE
PR, HHKBOKNRED L A T T H20%RDD
MBI NS & Th b,

o DHER 350~700mp OIET G oVF — A EEH
HEE IO TH 5, JERLOV 13 2K D
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L=y LNEMEFERL, €05 B O 1HIC Schott
U. 10, Schott G. 17 KT 50% = a— b+ 5V 7 4 VE
— %A L, flid 1#ic Schott R. 5 7 4 w& ~% T,
ki Cosine diffuser & LTA =75 A B K JE X
lem @) 42— & —&EBNWTC, KB E%2ED, T
N % Quanta meter & &M, T T 350~700 my
DOREDADI A quantum & L UNREH—ICHETE D,

bhbhod 7 v— 71 ORI 4THO BICE b
WeEz, TORFEDLICEDEROEELTTOTN
B, TORDISEL AnDS AChd, #U 7 xh0=
T CYTREE D PLICIL - TURPROAIERE S Qu-
anta meter 1T X B HIE & AR TR WHERE Lz, £
OFERIT 350~700 mp ORI BN CIVWHEELZRL,
COHBNERANT D THD T LR LNITIR -T2,

O, S bic 1970 44 A b RAEEGRR AT
HHETC, RARAELDIED TORT LTRSS T &8
o Tnd, ZOBREFKRCKT 5KPHD AT
b VA H O EREL KBGE O bW X DA RICH
WENDOBEOENEEDOIIEL L VBTN ERBTTH
bo

BDHBEICH WD 7 4 vx =D T, JITTS 28
LD <V E —BIDH H T ADINEKICTE N IR %
y o EHFRMHL, THEFLICKREFFL TN S,

PFo k3 b amoHie2nTd, KBoXkoflE
RASTRL, PO CEHERMETH 225, HiHE,
BB K R DD A7 b A A R B IR O HB
PR HEIN Do
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Exploiting the Ocean by...

TISIKI
OCEANOGRAPHIC
INSTRUMENTS

REPRESENTATIVE GROUPS OF INSTRUMENTS AND SYSTEMS

This company, manufacturing under the T SK label has been developing and
supplying oceanographic and limnological instrumentation since 1928. Recognized as
a world leader in marine instrumentation, TSK strives to always furnish products of
the highest quality and best workmanship.

.S—OCEANGGRAPHIC WINCHES

.S—CURRENT METERS

.S—WATER BOTTLES

.S—BOTTOM SAMPLERS

. S—BIOLOGICAL APPARATUS

.S—DEPTH METERS AND RECORDERS
.S—TENSION METERS, CABLE-ANGLE-METERS
.S—SALINOMETERS (E1, E2, E3).

S—S. T. D. MEASURING SYSTEM

. S—BATHYTHERMOGRAPHS

S—X.B.T.

.S—SHIP LOGS

.S—TIDE GAUGES

-S—VARIOUS EQUIPMENTS. (Bottom Finding Pinger),

(Submarine illuminance meter)

HEAT FLOR

R T T = T B B R

THE TSURUMI PRECISION INSTRUMENTS CO., LTD.

1506 Tsurumi-cho Tsurumi-ku, Yokohama, Japan
CABLE ADDRESS
TSURUMISEIKI Yokohama

TELEPHONE
Yokohama 521-5252~5
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Direct-Reading Current &
Direction Meter

Products -

KM-2: Direct Reading Knot-Meter for Trawl-
c M-z Boats to Control Adequate Speed

£1-§ :  Electric Meter of Water Temperature !
Catalogues are to be sent ECT-5: Electric Conduction and Temperature
immediately upon receipt of Meter for Chlorine

your order products

TOHO DENTAN CO,LTD.

Office: 1-89, Miyamae, Suginami-Ku, Tokyo. Tel. Tokyo (03) 334—3451~3
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REVERSING THERMOMETER

S
i

Protected

Unprotected

Patented parallax-free back scale, opal glass
back sheath enable precise measurements.
Write for details

Ns -YOSh ino Keiki CO. Stam'iard Thermometer

Precise Thermometer
1.14, NISHIGAHARA KITA-KU Mercury Barometer

TOKYO JAPAN Hydrometer

WHITNEY UNDERWATER METERS
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