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STUDY ON PRODUCTIVITY OF KASAOKA BAY
By

Akira Inoue

SYNOPSIS

The science of limnology has been directed and advanced to the study of biological produ-
ctivity of water, its nature and function, since the researches conducted by Thignéman, Naumann
and others in recent years. For the investigations on the same direction in limnological science
of Japan, hydrobiologists such as Hogetsu (1948-1952), Nakano (1950-1953), Hanaoka(1947-1955)
and others may be named active workers, and these workers are believed to be responsible to
initiate the _studies on aquatic organisms from static biology to biotic productivity of water.

Studies of this nature in seawater may be characterized and hampered in their conduct by
those facts as listed here as compared to those in freshwater,

1. Existence of significant water currents.

2. Moving and migration of organisms in larger extent.

3. Habitats are stabilized, and organisms show more restricted adaptation to varied enviro-

nments. )

The productivity of aquatic environment may be shown by the amount of valuable organis-
ms produced from an unit of water in a given time‘of period. The productivity may be deter-
mined by interrelation of organism and environment as well as biological association. A routine
procedure taken in the calculation of the productivity has been the quantitative analysis of a
partial phenomenon taking place in the cycle of materials, and efforts were made in recent
years to measure photosynthesis of chlorophyll )

Yoshimura (1932), based on the data presented by Birge, Juday. and others, reported ty‘he
correlation of water transparency to suspended matters. Hanaoka (1952), in a belief that the
measurement of a part of productivity of water including primary productivity can hardly
indicate the fishery productivity, evaluated adoption of an indicator, of which the amount of
suspended matters proved to show an intimate correlation to fish production. While, Aikawa
(1936) showed the amount of benthic organisms indicating a relation to fish catch.

The present writer, in the study of Kasaoka Bay, an inlet water in Seto inland-sea,
examined critically the relation between fish catch and suspended matters in water and benthos.
In the same study the technique involved in the collection of bottom drganisms was tested.
Also, study was made on environmental factors affecting the fluctuation in extended years of

i

fish catch by ”masuami” set-net.
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Suspended matters and fish catch

1. The total fish catch in Kasaoka Bay amounted 56, 000kan(lkan=3. 75kg)in 19563, while, a
presumed amount of catch calculated following Hanaoka’s (1952) formula derived 58,000 kan.
The two figures are approximate, however, it must be noted that the transparency of the water
in inner bay is affected by the depth and current of water, and influenced by inflow from land.

2. In the study of relation between the piscivorous fish and salinity of water in Kasaoka
Bay, it was found that these fish constitute 2.38% of total fish species in the bay. The
chlorinity of surface water for a year, 16.5% indicated, according to a conversion formula
proposed by Hanaoka (1953), the presence of piscivorous fish population amounting 2.41%.
Thus, the proposed percent of fish-eating fish is closely approximate to the actual percentage.
The piscivorous fish dwelling Kasaoka Bay which is a typical inner bay were represented
mainly by individuals of young ages, and the food items taken by them showed their feeding
adhered to benthic animals.

“Masuami” set-net

The fishing gear “masuami” is commonly seen operated in neighbouring waters of Kasaoka
Bay. Since, in the operation of this particular set-net, the gear of same size are adopted in a
given locality for extended years, the catch derived presents a source information concerning the
fluctuation of migratory fish shoals. ‘

1. Among 500 sets examined in the present study, those adopted in coastal waters are
usually smaller than those used in island waters.

2. The fishing season lasts longer on the coast than in islands.  The months of larger
catch vary by the fishery cooperatives, but it is usual to see the fishing condition in general
shifting from outer to inner waters in the bay.

3. The set-net catches more than 73 species of fish, and coastal waters find major forms
such as mullet, black sea-bream (Myli0), sea-bass (Lateolabrax), shrimps, cuitle-fish and crabs,
while, red sea-bréam (Chrysophrys) is the representative species caught in island water. The
constitution of the species was found to vary by regions generally accompanied vby the change
in salinity of water. A’

4. The fishing and environmental factors were analysed to find their relationship. Some of
the findings are :

{1} The oceanographical data collected at Kasaoka Branch and Onomichi Branch, Inland Sea
Regional Fisheries Research Laboratory revealed that the water in Kasaoka Bay received a
heavier effect of inland water than in the water of Onomichi channel. The weather condition
was checked on the data collected by Matsunaga Weather Station, Ministry of Communication.
In the examination of yearly fluctuation of oceanographical and weather conditions from 1950 to
1957, the low salinity of water in 1954 was noted, and it was believed that the low salinity was
derived due to factors other than weather condition.

(2) The vyearly fluctuation of the fishing was studied on the amount of catch per unit of
effort for each fishery cooperative. The catch gained in the years 1950 to 1955 was not much
varied, but it dropped markedly ih 1956-1957. As to the migratory routes of fish into Kasaoka
Bay which were analysed on the record of Konoshima Uchiura Fishery Cooperative, 1946-1955,
it was understood that the fish staying in offshore waters up to July in a year migrate to sha-

lower and inner waters in the months to follow.

— 2 —



(3) The fishing experiences the peak in April and May in island waters, and September in
inner part of the bay. In the year when the specific gravity of water is high in July the fish
catch is favourable in the same month. The reverse was also held true.

{4} The maximum and minimum catch by one set of the net per day were analysed for
1950-1955 period correlated with environmental factors. The catches, varied by species of fish in
certain extent, were affected by oceanography and weather. The maximum catch was experien-
ced on fewer precipitation (days and‘ amount), and on the day previous to strong or southernly
wind. * The large catches were also met on the day or one day ahead of longer day light hour.
The continuous rainfgll and higher preeipitation resulted the minimum catch, which is often
accompanied by strong wind also. The minimum catch was also seen on the day of strong
wivnd especially of north-east directien, or, the day or one day ahead of shorter day light hour.

Benthic organisms

The benthic animals afford valuable food materials to fishes in the bay, ‘and the abundance
of these organisms was believed to affect directly the amount of fish production. l

1. The Ekman-Birge sampler tested in the present study, was found not highly depend-
able in the quant1tat1ve analysis of benthos The efﬁcrency collectmg bottom samples of the tool
was noted to vary by weather water and bottorn materlals

2. A qualitative analysis of the benthos was made from July 1952 to December 1953 on the
materials collected by the Ekman-Birge sampler. Some of the results are : .

(1) The counting made on the number of benthic animals found bivalves and annelids as
major forms, each amounting 35% or so in community ; the former showed the highest popu-
lation in April and the latter September. The total population of benthic animals was assumed
to amount 1.55 x 1010 in a year within Kasaoka Bay with total area of about 41.4 km?. The
benthos community of Kasaoka Bay was classified into 3 regional types after the method of
Motomura (1951). finding each region characterized by respective value of salinity. A similar
regional type of benthos community was also observed in Mutsu Bay (Yamamoto, 1951).

(2) The weight of benthic animals showed that bivalves and echmoderms were representative
forms in the bay, and the total weight of bottom animals produced in a year was estrmated to
amount 3, 600 ton.

(3) The distribution of the benthos was clarified by species.

3. The benthic animals were studied referred to environmental conditions. Some of the
results are - ' '

(1) The population density of the animals was found to be thinner when the consumed potas-
sium permanganate was measured especially high or low. The number of molluscs was counted
fewer where CPP reading was low, and a reverse relation was noted for polychaete worms,
However, the same chemical character did not give influence on the population of other animals
so significantly. -

{2) The close correlation of consumed potassium permanganate to decrease by incalescence
was expressed by a formula,

Mn=—2.782+2.927 Ig
where Mn is mg in gr of dried material, and Ig decrease by incalescence in%.

(3) The values of CPP were found to vary parallel to the depth of water.
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HE AL G 25 — (4} 1.125((3) 3.997|(1) 5.585(2) 4.2i1 — — — —| —] —
: 26 — — —I(3} 3.339|(2) 4.435|(]) 4.806 — — — — — —
27 — — —I(1) 3.833|(2) 3.217|(3) 2.885 — — — — — —
28 — — —I(3} 2.700|(2) 2.786[(]) 3.367 — — — — — —
29 — — —I(3} 2.671|(2) 2.984((]) 4.287] — — — — — —
30 — - ~I(1) 4.518|(2) 3.621|(3) 3.875 — — — — — —
31 — — ~(3) 2.203|(2) 4.933(]) 6.940 — — — — — —
32 — — ~—{(9) 0.950((1) 5.397 — — — — — —| —
A CHL) 25 — — —  1.563] 2.029(3) 2.358|(2) 2.428|4) 2.249 &|1) 3.694] 1.632) 2.200
26 2.000 —4) 3.000] 2.967] 2.136] 2.194|(3).3.026| 2.721] 2.958((]) 3.913|(2) 3.250 —
27 1.000 — 2,000 2.647(4) 3.469| : 3:317||2) 4.763|(3) 3.717| 2.400; ~ 3.217|  2.813(]) 4.94
28 2.000 — ~  3.000((1) 4.400] "~ 3:935" 2.041l  3.371|(4) 3.852| 2.765((3} 3.967((2) 4.000
29 — —{3) 4367, 3.175 2.595 | 2.688 2.279] 2.884] 3.0009) 5.825|(4) 3.736|(1) 5.864
30 — — 2.933] 0.750|(4) 3.700} : 2:447|- 3.597|  3.5]3)(3) 4.105  1.900|(2) 5.000(1)}7.333
31 — — —|  1.000|(9) 4.857||4) 2:691. 1.239: 2,500 2.227| 2.377(3) 2.833(l) 8.000
32 — — —| 1.300|(]) 3.100|3) 2.242)(2) 2.456| - 2.180] 1.343(4) 2.200| - 1.367 -
OB R 21 2.426\(1) 6.200]  1.008(9) 3.918((4) 3.249 2:897|(3} 3.575 2.386  2.718/ 1.386 1.606 2.
22 — —|  1.420[4) 1.723 " 1.462|(]) 1.91 1.687] 1.170(3) 1.741| 1.228  1.525((2) 1.776
23 0.973 —  1.258|(]) 1.960| 1.589(4) I. 1.013| 1.477] 1.455| 0.848 1.021|(3) 1.883
24 1.383 — —  1.337]... 1.697|(3) 2:( 2.683|(4) 2.035 1.960 1.328] 1.997|(2} 2.260
25 |(3) 2.098 —1.641]  1.e67. . 1.727| ;1.9 2.306|(]) 2.385] 2.094 1.321| 1.826/4) 2.053
26 1.055 —  0.800| 1.354 1.653|(]) 2.5 2.309|(9} 2.458/(4) 2.142] 1.838 2.056 - 1.810
27 1.266) 0.750| 1.300 1.680 1.678|(]} 2: 2,055  1.463(4) 1.964] 1.685 1.632(2] 2.144
28 1.903 — 1178 1,409 1.758((3) 2:6 2.3759) 2.236{{4) 2.000| 1.484/. 1.937 1.670
29 1.400 0.960] 0.522( 1.423] 1.648((3) 1. 1.629((9) 1.897|(1) 2.231|(4) 1.738, 1.492] 1.466
30 1.495  1.282] 1.631 0.973] 1.175  1.4¢ 2.414|(3) 2.353(2) 2.391]  1.871|(4) 1.900] 1.711
31 1.775 ° 1.250] 1.211] 1.568 1.500 1. 1.931|(4) 1.933|(2) 2.135 1.633{3} 2.013|(1) 2.756
32 1.250§9) 2.150 1.705  1.520] 1.335 2. 1.871|(2) 2.150|(4) 1.940| 1.694  1.450|(1) 2.726
7K b 25 — — —| 2.051| 2.497] 2.136] 2.404{(]) 3.796|(2} 3.435|(4) 2.752|(3) 2.93¢] 1.989
26 — — —I(9) 2.539|(]) 2.958](3) 2.494]  1.917|(4} 2.366| 2.059| 2.086 2.102 ~1.409
27 — —| 0.753] " 1.e78]  1.795]  1.662] 1.596[(9) 2.231((1) 2.361((3) 2.098  1.445|{4) 2.009
28 1.480| 1.375| 0.891 1.6583) 2.704|4) 2.376/ ~ 1.815(]] 2.828(2) 2.706 2.083 2.031}  1.227
29 |(1) 3.100| ©0.700| ©0.982|(4) 2.124|(9) 2.303[  1.702] 1.496| 1.046 2.072(3) 2.259| 1.709 1.556
30 0.871| 1.417| 0.753] ' 1.414/4) 1.880| 1.609| 1.584(1) 2.738((9) 2. 121{(3) 2.005 1.797| 1.280
31 — — —  1.207)3) 1.560] 1.304] 1.341(9) 1.789((4) 1.947](4) 1.461| 1.410 1.246
32 — — —| 1.560]  1.599] i.441|(4) 1.680|(3) 1.863|(1) 2.612|(2) 2.209] 1.399] 1.477
R 5 28 — — 0.755 0.718] 0.757|(1) 1.464|3) 1.127|(2) 1.255| 0.799  0.681|(4} 0.966
29 — — (4] 0.794)  0.650(1) 1.635(2) 1.020(3) 0.878] 0.792| 0:619] 0.408 ~ 0.489
30 — — —l(1) 2.017]  0.824fj1) 1.312] 1.030§3) 1.5129) 1.540] 0.795 1.224] 0.709
31 — —| " 0.464] 0.801|  0.915|(1) 1.284](4) 0.974|(2) 1.133] 0.809((3) 1.125  0.554
32 — — —!  0.664[(4) 0.710|i9) 0.845((3) 0.817] = 0.667|(1) 1.200 0.693 ~ 0.526| 0.260
K O 26 — — —| 0.306 0.284)3) 0.990] ©0.587| 0.802 0.709((4) 0.876(2) 1.005((1} 1.275
27 — — —(1) 1.152| 0.973]  1.047| 0.948((9) 1.109)4) 1.053(3) 1.073" 1.021 —
28 — — ~| 1 0.700] 0.473] 0.382] 0.372([9) 1.183|(1} 1.274((3) 1.170|(4) 0.983 —
29 — — —| 0.816] 0.833|3) 1.450( 1.050|(]} 1.740(4) 1.079|(9} 1.494/ = 0,904  1.000
30 — —| 0.812] 0.380| 1.208|(2) 1.538|(3} 1.488(4) 1.395/(1) 1.799] " i.140| 0.860 0.394
31 0.100{ 0.286| .0.100] 0.599((3} 0.800{(4] 0.779((2} 0.900f - 0.469(1) 0.902] 0.639 0.500/ 0.338
32 0.188 0.250 0.333] 0.586] 0.941]  0.855|(1) 1.103}(9} 1.078|(4) 0.977|(3) 0.993| 0.817] ~ 0.490
2| 5 26 — —] —l 0.790]  0.971]. t.276] 0.424|(1) 1.985/(2) 1.933] 0.758((3} 1.710(4} 1.333
27 — — —| 0.791] 0.715 0.837|(4) 0.995(3) 1.250|(]) 1.980|(2) 1.686] 0.805  0.899
28 — — —1 1.207] 1.607|3) 2.833 ~ 1.859{9) 3.152|(]) 3.250|4) 2.419] 2.200  1.286
29 — — —|  1.000(9) 2.177{4) 1.481 0.996 = 0.709(3} 1.932(]} 2.638 1.382  1.088
30 — — —| 0.828]  1.660|3) 2.467] ~1.349] 1.447|(]) 2.922|(3} 2.236/(4) 2.110|  1.286
31 — — —d(4) 1.806] 1.600|  1.708|(2) 2.000|  0.246|(1) 2.796|(9) 2.000| ~ 1.600  0.667
32 — — —| " 0.333] 1.200[ 0.700{(3) 1.417] 0.719] 1.150((1} 1.707(2) 1.677(4} 1.316
s i 26 — — ~—|  0.602] 0.889 0.914] 0.645 Jzl3) 1.450((1) 1.925|(4) 1.321|(2) 1.733
27 1.300 — — —J 1,033 {.118]  1.087| 1.083|(1) 2.000((9) 1.537|(3) 1.375((4} 1.167
28 —| 1.071] 1.143] 1.2000 1.200{ 1.000] 1.200{(4) 1.800((1) 3.270|(3) 2.240|(2) 2.667| 1.733
29 — — —  1.200|(4) 1.800 Ve &l 1.200(1) 2.500](9) 2.380|(3) 1.957| 1.694
30 — — 1 o0.875 1.250, 1.307] 1.063| 1.319|(1} 2.200{(9) 1.795/3) 1.514{(4) 1.454
31 1.000 ©0.900| 0.583(3) 1.103{ 1.102j(3) 1.103] 1.000|  1.000|(2} 2.500]  0.698}(1} 3.000 —
32 — — —1(9) 1.333](4) 1.083 000,  0.600)]) 3.440]  1.048(3) 1.188 1.000 1.000
7k 3 27 — — ~—l2) 1.698] 1.136]  1.150|(4) 1.471(3) 1.536(1) 1.910| 0.976/ 0.887] 1.050
29 — — —|  0.900| 0.455/ 0.938((2) 1.687|4) 1.167|(3} 1.212|(}) 1.946| 1.083 —
30 — — — 0.700| 0.752] 0.862|(4) 2.208|(]) 3.095|(2} 2.500|(2) 2.500| 1.681] 0.500
31 — — —| 0.333|4) 0.667] 0.567] 0.567|(]) 1.501]  0.600j(2) 1.000}(2) 1.000 —
32 — — .~ 0.300 ' 0.700[9) 0.800|(1) 0.815{ ~ 0.782 .0.500|(2} 0.800(9) 0.800  0.300
el R 27 0.820| 1.063 —3):1:614((1) 1.699|  1.420/(4) 1.528| 1.467{(2):1.645 1.091| 0.927, 1.075
29 (3} 1.124(]) 1.190\(4) 1.013] 0:419/:::0.686| 0.833 0.6522) t:142( 0.926/ 0.920/ 0.856/ 0.100
30 0.444,  0.152]  0.345 0.500| . 0.735  0.588|(2) 1.125|(]) 4{175(3) 0.851|  0.656((4) 0.760]  0.549
31 0.500)3) 0.800| 0.397| 0.350] 0.625 0.563 0.719]  0.670|(]) 0.938(4) 0.750){2) 0.803  0.508
32 0.300((]) 1.400| 0.869 0.500| 0.800| 0.700|(3) 1.080|2) 1.200((4) 1.000, ~ ©0.800; ~0.778  0.700
W 27 — — —|  1.138(9) 1.483 Kl3) 1.401|(1) 1.591{(4) 1.174 1.057| 1.113} 1.032
29 (1) 2.107] 0.277[(4) 0.714] 0.545| 0.617] 0.546 0.340| = 0.542(3} 0.721|  0.432|(9) 0.784  0.407
30 |(3) 0.725| 0.286] . 0.441 0.346] 0.407| 0,316 0.438|(]) 1.634|(2) 1.525(4) 0.639] 0.293  0.277
31 |(]) 0.680| 0.286] 0.450 0.222(3) 0.576| 0.487] 0.336[4) 0.515]  0.420{(}) 0.680] 0.309 0.294
32 0.190 %08}(2) 1.667|(1) 2.000|(4} 0.893  0.386 0.4563) 1.006] 0.300] 0.298  0.308 0.379
& 27 = = —4) 2.831\(2) 3.2020  2.491((]) 3.320{3) 2.893| 1.444 1.663 1.251] 1.326
29 - - —I(9) 2.857\(1) 3.457|4) 1.684 . 0.647| 1.379 — - — 1.136(3) 1.875
30 - —(2) 2.400(3) 2.000|(}) 3.095 1.364  0.721}  0.800 —i(9) 2.000] 0.875  1.200
31 - —[2) 2.0003) 1.897|(1) 2.694/4) 1.293 ~ 0.250 — — — 1.000[ 1.000
32 — —lm 3.000|(4} 1.465(1) 3.000|(]) 3.000] 0.500 — — — — —
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o m  r|lulew % r|s|ler]s | r|s|er,]s | R|%[em, |4
< ) = 2| 0.08] 1,283.10 3.44 i 0.02 268.00] 0.39 — —_ — — i 0.06 250.00, 0.43
o2 dF o N A = 6| 0.19] 2,121.50 5.77 — — —_ — 11 0.21 420.00| 1.83 8/ 0.50] 4,590.00, 7.86
4 4 K = 1| 0.03 46,55 0.13 2| 0.04 225.000 0.33 — — — — — — —
= % = 13| 0.42 300.09, 0.82 96| 1.86] 4,321.23 6.28 1] 2.26 453,220 1,98 163| 10.11} 8,369.88| 14.32
4 = Y — — — — 65 1.26] 2,534,211 3.68 — — — — — — — —
- v -~ 57| 1.84 747.28| 2.03 111} 2.15 1,510.07 2.20 1 0.21 13.45 0.06 31 1,92 365.37| 0.63
- % 30| 1.26] 1,045.06] 2.84 6| 0.12 936.40| 1.36 45 9,241 2 150,44/ 9.43 127| 7.87| 8,385.36| 14.35
AN RN T 3l 0.10 10.86| 0.03 1| 0.02 2.75 0.004 — — — — il 0.06 2.20, 0.004
4 v oz ¥ 128/ 4.12| 1,442.93| 3.92| 138 2.67| 1,610.26 2.34 5 1.03 54,40 0.34 170 10.54| 2,640.99 4.52
S I S 25/ 0.8l 99.21f 0.27 29| 0.56 161,61 0.24 1| 0.21 8.50| 0.04 6| 0.37 34.41| 0.06
T oh = B 0] 0.32 34.65 0.09 4/ 0.08 17.37] 0.03 — — — — 20 0.12 9.60| 0.02
T vl{s < x — — — — — — — — 1| 0.21 47.75 0.2} 1] 0.06 50.40, 0.09
ES £ S 6/ 0.19 59.40/ 0.16] 198 3.83 1,541.15 2.24 4 0.82 30.45 0.17 190 1.18 219,92t 0.38
D2 SRRy 700 2.26 374.01| 1.02| 274| 5.30| 1,779.98 2.59 — ~— — — 1| 0.06 15.10 0.03
7 = T © 88| 2.84 049.82) 2.58 9 0.17] - 114,20/ 0.17 6| 1.23 58.04] 0.25 7| 0.43 165.80| 0.28
Ty oy e — — - — 2| 0.04 14,94 0.02 ~] — —] — — — — —
IS A A 913| 29.41| 7,055.00{ 19.17| 1,171| 22.67, 4,237.79| 6.16 29| 5.96| 1,473.63 6.44 63 3.91 1,59.87 2.73
v oyl ¥ 77 65 2.09 829.42] 2.25 195 3.78 1,964.85 2.86 8 1.64 t16.22] 0.51] 124 7.69 1,319.41] 2.26
g e H v 7Y 2l 0.06 55.80, 0.15 — — - - 3 0.62 65.83 0.29 — —] — —
U B A — — — — 4] 0.08 47.95 0.07 — — — — 1 0.06 38.50, 0.07
A = EY 206| 6.64| 4,878.88| 13.26] 914| 17.69| 11,662.81| 16.05 153| 31.42| 6,588.01| 28.77| 191| 11.84] 10,730.99| 18.36
=< R 5 71| 2.29] 3,008.53 8.18 17| 0.33 7,458.50| 10.84 41] 8.42| 5,633.83| 24.60 38| 2.36| 5,183.84/ 8.87
I 4 3 20 0.06 420.00{ 1.14 6/ 0.12 036.40| 1.36 1 0.21 17.90/ 0.08 1 0.06 179.00{ 0.31
4 v o = 15| 0.48) 1,160.04/ 3.15 42| 0.81] 2,800.63 4.07 13| 2.67| 1,088.00 4.75 26| 1.61| 1,617.20; 2.77
T 1 4 A 12| 0.39 68.04 0.19 86| 1.67| 1,080.65 1.57 4 0.82 32,90, 0,14 24| 1.49  318.05 0.54
A A 411 1.32 398.21| 1.08 371 0.72 602.75 0.88 10| 2.05 138. 18| 0.60) 1] 0.68 214,63 0.37
VU A AN 3] 0.10 10,40/ 0.03 — — — - 11 0.21 77.40| 0.34 — — — -
4 HlT Ty 4 K 271 0.87 858.77| 2.33 9 0.17 225,08 0.32 13 2.67 550,80 2.44 14 0.87, 729,40/ 1.25
~ 4 # 260| 8.38| 2,079.32| 5.65 574| 11.11] 5,184.35 7.54 — — — — 36 2.23 507.60{ 0.87
R — — — — 6| 0.12] 4,106.00, 5.97 — — — — 5 0.31] 1,612.60 2.76
A — — — — 4/ 0.08 69.91 0.10 —] — — — — — — —
RV # oo A 1| 0.03 79.10| 0.22 — — — — 2l 0.41 100,65 0.44 2l 0.12 68.55 0.12
< 2 H LA 2| 0.06 31.59 0.09 5| 0.10 3C0.82 0.44 4 0.82 313,79 1.37 23| 1.43] 1,124,900 1.93
g AAA B A A — — — — — — — —_ 1 o.21 44,50 0.19 3 0.19 112.80 0.19
4 v H v A 11 0.03 83.50| 0.23 3| 0.06 97.05 0.14 — — — — 3 0.19 139.00 - 0.24
* D it 2 0.06 31,520 0.09 3l 0.06 23.78 0.04 — — — — 1 0.06 13.55/ 0.02
A A 351} 11.31| 1,791.35] 4.87| 9224 4.34 713.47) 1.04 17| 3.49 123,05 0.54] 189 11,72 608.86| 1.04
-z ® A 23] 0.74 93.47] 0.25 2| 0.04 44,50/ 0.07 17| 3.49 314,57] 1.37 7] 0.43 165.90/ 0.28
F A T a  F 4 0.13 71.97| 0.20 3| 0.06 74.80 0.11 1| 0.2i 30.80| 0.13 3 0.19 129.96| 0.22
< a F 4 0.13 278.05 0.76 6 0.12 417.10, 0.61 — — — — 2 0.12 327.67| 0.56
T oh Y oK ¥ T A 1| 0.03 43.95 0.11 1| 0.02 51.22] 0.07 - — — — — —
Hy T oe T A — —_ — — — — — — 1| 0.2 3.20, 0. — — — —_—
LT AL F e TR — —] - — — —] - — 1| O. 70.70| 0. — — — —
> D i 1 0.03 200.00| 0.54 — — — — — — — — — — —_ —
F % 4/ 0.13 80.75 0.22 13| 0.25 256.690 0.37 3 0.62 92,49 0.40 20 0.12 66.79] 0.1t
% F 4 7 39 1.26 465.36 1.28 — — — — — — — — - — — -
S SR SN — — — — — — — - i| 0.2t 16.24] 0.07 — — — —
TH e T FAE 6| 0.19 90.05/ 0.25 9l 0.17 184.03 0.27 5| 1.03 179.35 0.87 7| 0.43 75.66/ 0.13
AR ~ & — — — ~ 70 0.14 262.30 0.38 — — — - 3l 0.19 145,40/ 0.25
* D i 100 0.32 260.99| 0.71 371 0.72 1,161.83 1.69 o 1.85 352,78 1.54 10, 0.62 243,29 0.42
H 7 Vi 4 0.13 65.55 0.18 1| 0.02 5.90, 0.01 — — — — 4 0.25 46,25 0.08
5 A ot {f;t ) A A 3 0.10 308.90| 0.84 49| 0.95 299, 31| 0.44 16 3.29 711,70 3.1 7} 0.43 278.16; 0.48
A 8 2 21{ 0.68 571,49 1.55 6 0.12 212,68 0.31 21 4.31 477.05/ 2.08 23] 1.43 191.320 0.33
e A 7 e 528 17.01| 1,321.95 3.59| 676 13.09 4,055.04. 5.89 12| 2.65 73,26 0.32] 143/ 8.87| 1,023.42] 1.75
7 # W 7 1| 0.03 10.20| 0.03 — — — — — — — — — — - —
7 v A 2| 0.06 166.80| 0.45 34 0.66 113.24 1.62 2l 0.41 143.40| 0.63 34 2.1 887.40[ 1.52
v 4 W ¥ 2| 0.08 95.80] 0.26 — — — — 5 1.03 254,60/ 1.11 — — —_ —_—
e 1| 0.03 29.42| 0.08 2| 0.04 52.30, 0.08 2l 0.41 88.05 0.38 — — — —
72N S S S — — — —] 2| 0.04 59.80, 0.09 3l 0.62 85.50 0.37, 50, 3.10] 1,799.30, 3.08
L 5 7 v 2| 0.06 13.16| 0.04 2| 0.04 10.00] 0.02 — — — — — -] — —
ERE A S i 0.03 500.00[ 1.36 — — — — — — — —] — — — —_
P A A S 1| 0.03 69.80, 0.19 il 0.02 151,000 0.22 — — — — 2 0.12 941,00/ 1.61
~ ) £ 1| 0.03 71,16 0.19 —] — — — — — — — — — — —
< £ v 11 0.03 27.85 0.08 21 0.41 967.20 .41 — — — — 1 0.06 63.00[ 0.11
v = 6| 0.19] ~137.10] 0.37 10, 0.19 565. 00 8 1| 0.21 29.50 0.13 — — — —
S = TR A Gy B2 2| 0.06 16.05 0.04 — — — ] — — — — 10, 0.62 92.64 0.16
o= 4 a3 ¥ 1| 0.03 56.35 0.15 — — — — 1 0.21 44,50 0.19 3 0.19 112.84| 0.19
¥ v R 13 0.42 396,34/ 1.08 21 0.4 624.40,  0.91 — — — — — — — —
s S S B 3 — — — — 70 0.14 613.00, 0.89 — — — — — — — —
b = v 7 — — — — 2 0.04 206.00. 0.30 — — — — —] — — —
TNT LA X — — — — 11 0.02 1.49 0.002 gl 1.64 40.03| 0.18 —| — — —_
A~ FlE o — - — — 3| 0.06 10.82] 0.02 — = — = — —
< 7 + =y — — — — 13" 0.25 807.10] 1.17 2 0.4 234,65 1.03 4 0.25 300,50/ 0.51
v ¥ B — — — — — — — — 1| 0.21 43,10 0.19 4 0.25 103.85 0.18
+ < a — — — — — — —] — — — — — i 0.06 270.10{ 0.4g
7 ES - — — v«, 1 0.02 47.47} 0.07, — — — — — — — —
2 3,104 —1 36,800, 44 —-| 5,166‘ —| 68,804.25 —| 487 —| 22,900. 85 —1 1,613 _| 58,434.53 —
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B 1 28 129 —-l(4) 59 30 — .--‘(3) 170 |9} 210 19 |(1)423 __|‘ m}. - __| — — — ]
29 20| —ia) 14 - — o) et [y s7 —4) 7 - = — - — . —_ —
30 105 —1) 250 4 65 — —1 55 |(9) 130 —l3)110 — 50 _—f — - — — —
31 104 —“ — — — —ly 141 1) 363 |3)159  |(9)301 - S — R — — -
1t A | 28 1,704 —(4) 316 235 s —l(1,264  |(3) 549 60  |(9)587 — - 35 14 — - - — —
29 501 30' 18 (3] 59 — —i{1) 397 |z} 132 (4] 36 7 W4} 36 — —{ 29 — — — —
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10 22 8[22.5(22. 4123.0121. 4122, 2|22, 2[22. 0| 23.40| 24.26| 24.17] 22.27| 22.40| 23.62| 23. 19| 23.41
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o 45.8 771 75.2 63. 1 44.3 62.2 20.7 60.3
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