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An ecological inference of statistics concerning size composition (] )

Ichiro YAMANAKA

§ 1. Preface

In the preceeding report!”?, the author showed by an example, the statistics appear-
ing in the estimation of size composition, ¢;, ¢;, and c¢; i. e, the variances within
and between the days or trips drawn as sample, or n(xjk, xik) the correlation coeficients
between the number of individuals belonging to a certain size interval and those of the
whole catch (in number) drawn as samples, are not only of mathematical value, but
also have biological meanings as clues to know the structure of fish shoals.

In this report, the authr extended this method to the large sardines in the whole
area in the coast of Japan Sea.

The meterials dealt with here were collected by prefectural fisheries experimental

stations in the fisheries season of large sardines, namely in spring, of 1952.

§ 2. Estimating formulae.

In the survey of this year, at most fishing ports which were appointed as sampl-
ing stations, only one boat was drawn as sample in a day. Therefore it was impo-
ssible to seperate the inter-day variances from the intra-day ones, accordingly the
following formulae were used in estimation.

The total number of trips at a station,

The trips number of drawn as samples at the same station, b
The total number of fish caught by the k-th sample trip, Xz
Number of fish drawn as samples from the above boat, X
Numders in above, those beloging to the i-th size interval L ... w
in total catch Xir
in sample Xik
The proportion of those being to the i-th interval in sample
Xix

with the vaviance

B—b o B 2 Xi—x Dik Yix ,
V(Y:)=B? BT-1 -4 b .].c\. . ‘kafiili~ - ~L£J—~;V1+V2 ..................... 3)
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These formulae correspond with those in the preceeding report when the suffixes
1, 2, which shaw the variances between boats within a day are eliminated, and on the
other hand suffix ;is attached to the variance between trips including both between and
within days.

As to o(Nk, Ni) no partcular caution is required comparing to the preceeding report.

[~Ssenzax
HOGUSH |

Fig. Locations of sampling stations

§ 3. Discussion on C, the variance coefficients of estimates.

In this report, the terms “size” and “magnitude” have different meanings, the for-

mer means body length and the latter does the bulk of shoals or catches.

The values of Cs show their minima 1.1-1.3 at the modes of size compositions and
maxima at the tails of them, corresponding with geographical cline of the modes
which have higher values in the northern countries, the values of Cs at the larger tail
i.e. 21.5-2.20 c.m. groups remain small in this distrct.

It is noteworthy that these values are almost homogeneous throughout whole dist-
ricts at 18-21.5 c. m. which can bz considzred to bz the dominant groups.

As to Y’, the estimated total numbszr belonging to the i-th size interval, variance
coefficents have also the homogenous values 1.1-1.4, nearly constant throughout the
dominant size gorups.

The fact that the values of C has homogeneous values, suggests that the logari-
thms fof Ys distribute normally which can be assured approximately by using the

~
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Table I. size composition in (%)

{
BérI;m Eso}%i_ Senzaki Iél;tma— OiWa iir:a"! ;1115;21 ;Wajima Niigata | Ryotsu | Kamo E;vréz
i |

13.0 | 0.0 | \
13.5 ! 0.0 |
14.0 | 0.0 ‘ |
14.5 ‘ 0.0
15.0 ‘ 0.0 | |
15.5 ‘ 0.0 | 0.1
16.0 ‘ 0.0 01| 05 0.2 0.4
16.5 0.0 02 3.9 0.2 0.4 0.1 0.6 0.5
17.0 01 09 2.0 1.1 0.4 0.2 L6 1.9
175 22 14 43 1.3 3.2 0.4 0.5 27 2.0 0.3
18.0 60 3.4 8.6 45 10.0 0.7 2.0 51 | 2.3 2.3
18.5 13.5 8.0 14.9 13.0 19.4 2.8 5.8 55 | 3.0 6.6
19.0 15.2 10.6 16.8 11.8 21.9 12,9 11.6 150 | 7.1 15.9
19.5 18.7 15.9 17.2 18.4 20.3 18.7 17.0 16.8 ; 2.4 10.0 20.8
20.0 14.3 17.3 13.8 13.9 10.1 1.6 17.1 166, 15 19.1 20.4
205 10.9 12.6 7.3 12.7 8.3 143 16.6 14.5 | 7.5 21.7 165
21.0 681 9.0 6.8 12.1 26| 14.0 12.8 98 146 15.9 7.5
215 5.4 7.9 3.1 6.8 1.4 8.2 7.7 520 145 83| 49
22.0 1.7 45 1.2 2.5 0.6 3.4 4.2 27 141 35 2.3
225 0.8 3.4 0.4 1.1 3.7 2.1 15 139 3.3 2.1
23.0 0.7 3.1 0.4 1.8 0.5 1.1 09 108 04| 03
23.5 0.9 0.0 1.0 0.6 0.4 0.5 0.1
24.0 0.3 0.6 0.6 0.3 0.1
24.5 0.2 0.0
25.0

probability-section papers.

It has been already shown by many authors* that the logarithms of catch per trip
distributes normally, not only in the fisneries of largs sardines by drift nets but also
in the other kinds of fisheries,

Two facts are suggested biologicaliy from these phenomena. The first of them is
the inference of the fact that the logarithms of the catch per trip distribute normally.
Assume that many causes determine the magnitude of catches, for example, the magni-
tudes of shoals themselves, the efficiency of gears, the skill of fishermen, the conditions
of fishing and so on, and these factors are affected by many internal and external
complicated factors, which operates stochastically, whose density are not required to
make normal distribution. Put each of them 4z, then the summation Y4z, approximates
the normal distribution by the cantrum limiting thsorum. And when each factor ope-
rates so as to effect in proportion to the magnitude at that time, in another saying,
the magnitude of shoal to bz @, and Q/Q4=K4Z then, logQ distributes normally. But



— 46 — I. YAMANAKA H7KH4EH No. 2. °55

we have to take care that this is only one of the possible inferences, but is not nece-
ssary to be the unigue solution.

The second is, that, the shape of the distribution in dominant size groups of catch
is nearly homogeneous throghout all stations, and the value of Cs are nearlly coinci-
des each other. If, no correlation is found between each size group, and they are
independent each other, then the value of C of the sum of each group should be less
than that of each part, but this is denied by the fact.

From this fact, it is assumed that there are correlations between each size groups,
and this fact is available as the clue to introducsz the correlation coefficients o(%:, &)
o( X, X ) which show the construstion of shoals.

But as to the groups far from the dominant sizz groups, this phenomenon is not
apparent.

9

Table 1L C--17-

[ !
B. L. ;{‘?Fu | i‘%{}:nza-{ ZI:ma' Oiwa gfi‘::a‘ ;‘;‘uru- :Wajima Niigata} Ryotsu| Kamo ; Es‘?’z
13.0 4.0
13.5 2.9
14.0 3.0
14.5 2.9 |
15.0 5.3 ‘
15.5 3.4 2.8 ‘
16.0 4.2 7.9 2.9 3.9 2.8
16.5 0.0 4.0 3.6 3.0 0.0 0.0 6.9 3.7 2.9
17.0 0.0 5.0 2.1 2.3 0.0 2.3 5.2 35 |
17.5 2.2 2.4 15 3.2 1.7 1.8 2.3 2.6 2500
18.0 1.8 2.1 1.3 2.0 1-3 1.8 2.0 2.8 2.4 1.7
18.5 1.6 1.8 1.5 1.4 1.4 1.3 161 271 L7 12
19.0 151 16 1.6 1.3 ‘ 1.2 1.4 1.3 2.7 1o 15
19.5 1.3 1.9 1.6 L7 15 1.3 1.3 1.8 2.1 14 15
20.0 1.7 1.6 1.7 161 15 1.3 1.6 1.5 1.3 1.8 1.3
205 . 1.6 1.5 L6 L7115 1.4 L1, 16 1.3 1.6 1.2
21.0 1.2 1.5 1.5 7 5.0 1.6 R I 1.7 16 14
21.5 35| oo 1.6 13 5.0 1.4 12 14 1.5 1.2 15
22.0 2.8 2.2 300 317 00 1.4 15 14 1.5 1.2 1.5
225 2.8 } 5.1 2.5 ‘ 3.0 2.1 L7l 13 1.7 2.0 2.3
23.0 55 48 4.0 4.0 2.9 1.9 ‘ 1.1 1.7 2.9 2.0
235 |38 | 13.0 22| 21 2.2 2.6 2.9
24.0 10.0 5.5 } 3.6 2.7 |
245 4.5 | 47| |
whole 1.4 1.4 | 1.2 wl 1.4 14l 08 1.1 ‘ 1.4 1.5 1.3 1.2
S1zes | | | |
n 27 i 17 ' 18 i 12 1 . 9 o1 | 45 I 5 | 21 14
i |
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Table ITI. #»( X, X)) (Szmple correlation coefficients)
- i s | i ‘ 7
;p:] fm :hoi('r’w ‘Scnmkii Eiz';una« ' Oiwa | 1911;::(1 ‘ é:urw iWujimni Niigata% Ryotsu \ Kamo {{(Lll;vz
13.0 | \ 0.1 ; | ‘
13.5 0.5 |
14.0 0.6 |
14.5 | 0.6 ; |
15.0 0.7 |
15.5 1 | 0.6 0.2 * —02
16.0 i } 0.7 01| —o01 03
16.5 ( 0.7 0.1 0.1 0.1 | 0.3
17.0 0.4 0.6 0.4 0.0 0.6 0.3
175 0.8 ‘ 03| 08| o1 07 01 0l 09 0.2
18.0 08 | 3 0.7 0.9 0.3 0.8 0.9 0.3 0.9
185 1.0 0.6 0.6 0.8 1.0 05 0.7 10 0.7 0.9
19.0 0.9 | 0.6 0.6 0.9 10/ 06| o8 1.0 0.5 1.0
195 0.9 0.7 0.6 0.9 ol 0ol 09 Lol ol 0.9 1.0
20.0 0ol 07| os Lo 09| 10 1o 0. 08| 10 1.0
205 0.8 i 0.9 0.6 08 0.9, 09 0.8 08! 08 0.9 0.9
21.0 0.9 0.8 0.5 0.8 08 09 09 08| 10 0.9 0.9
21.5 0.8 0.6 0.3 0.7 0.8 0.9 0.1 07 1.0 0.9 0.4
22.0 0.8 07| —ol 0.3 P09 07| —04 10| 09 0.7
225 08 0.6 0.4 0.3 C09 0.8 0.3 o 09 0.0
23.0 0.6 0.7 061 08 0.6 1.0, 03 0.0
235 0.6 - -08 0.7 L0 0.4 0.1
240 | o1 R 0.3 :
24.5 0.2 ‘
| | - ol |

§ 4. Discussion on p(Xik, XF)

As mentioned above, these statistics show the degree of dependence of the number

of fish belonging to a certian size group to the magnitude of the shoals, saying that
p? times of the variance of number of any size groups is caused by that of the mag-
nitudes of shoals.

At both Senzaki (Yamaguchi Pref.) and Hamada (Shimane Pref.) these value are,
on the whole, low throughout the all range of size, the estimates of % i, e, 72 being
below 0.5. But in other stations, these values are considerably high especially in domi-
nant slze groups, The ratio estimates of size composition is the application of this fact.

In the size groups far from the dominant size, the value of the sample correration
coefficients decrease in accordance to those of Cs, this seems as a commom phenomena in
all stations, in coincidence with the geographical cline of the values of Cs, that is, the
values of 7s in the dominant size increase as in the northern countries.

The considerablly large values of » show that the variance of the number of a
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certain size group comes mostly from that of the magnitude of the shoal, in other

words, the role of that group to the catch of that sample trip is, on the whole, homo-

geneous.

On the other hand the low values at the both tails of size distribution show

that the magnitude of these group does not coincide with those of the shoals to

which these groups belong; in another saying, these ones extraordinally make aggrega-

tions indepently from the shoal of ordinally ones.

It is assumable that both at Senzaki and Hamada, the construction of shkoals are not
homogeneous, perhaps this can ke explained by introducing two groups of migration,
but we do not mention here the detail of it, as it is beyond of the aim of this report.

§ 5.

Tabll IV. divergence coefficicnts I—=

i I
B. L :?u(;g“‘ Senzaki:?:ma } Oiwa | llama- gjuru' Wajima
13.0 | o7
135 1.3
14.0 3.0
145 3.9
15.0 4.8
155 55
16.0 9.7 0.6
16.5 0.0 0.2 4.5 0.1 0.0 0.0 1.0
17.0 0.0 0.5 0.7 0.5 0.0 0.2
17.5 1.1 0.4 0.6 0.9 0.1 0.1 0.4
18.0 1.7 0.8 1.0 0.2 0.2 0.1 1.2
185 3.1 1.8 2.3 1.3 0.4 0.2 2.2
19.0 2.7 1.6 3.0 1.1 0.4 0.7 3.0
19.5 2.8 3.7 3.2 2.9 0.4 0.8 4.9
20.0 4.2 2.8 2.7 2.5 0.2 1.1 3.9
20.5 2.4 1.4 1.4 1.1 0.1 0.8 3.9
21.0 1.2 1.4 0.9 1.3 0.1 1.4 3.1
215 5.2 2.1 0.4 0.8 0.1 0.5 2.2
22.0 1.4 1.2 0.4 0.6 0.0 0.4 1.6
22.5 1.0 2.1 0.3 0.1 0.5 1.3
23.0 0.7 3. 0.2 0.3 0.9
235 0.7 0.0 1.8 0.4
24.0 0.3 0.3 i 0.1 0.3
24.5 0.2 ) | J 0.4
whole 19.4 14.0 15.0 19.5 1.7 5.3 20.4
si1zes

On the discussion of the divergence coefficient F

R4C.ON
X

Niigata ! Ryotsu

I

3.1
3.1
0.1
0.6
1.2
2.1
3.1
3.7 0.8
4.3 0.9
4.3 0.9
3.1 2.8
2.0 2.5
1.8 25
1.2 2.8
0.9 2.8
0.6 3.8
0.4

Kamo kawa
0.2 0.1
0.3
1.4
0.7
0.8 1.2
0.3 1.8
0.8 6.6
0.6 93
1.8 6.3
1.6 4.1
1.2 1.9
0.4 1.4
0.2 0.1
0.4 0.3
0.2 0.3
0.2
5.7 21.0

As a method to know the construction of population from the shape of distribution,

the divergence coefficients, i.e. the ratio of sample variance to the sample mean x were

introduced.
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It wae discussed by TORII» that, when this value exceeds 1, the distribution is of
concentrated shape. and when it is below 1 it is of exclusive shape, while, when it is
epuall to 1, it makes the Poisson distribulion which shows that the distribution is quite
at random as solitary individuals. But this mathod aims originally in a certain unit
divisior, (in the population of insects, this unit is a netting) Therefore, it is natural
that it should show a heavily concentrated type of distribution when applied to the
catch of drift net, of which the scale of unit divisior is large.

As the dimension of nominators of F's are different from the denominators, i.e. the
former is of quadric from, while the latter of the first order, the value of F' changes in
accordance to the magnitude of the unit of individuals. Though many types of conce-
ntric distributions are considered, for example, conlagious, compound, convalualed and
othr types of distributions, a biological consideration is inevitable to infer the shapes
of distributions. But here, in preceeding to these biological considerations, we made
attention to the fact that the value of this F' changes that of the magnitude of unit
division, and considered, on the contrary, what value of unit should be taken in order
to make the value of I to be one, that is to make the distribution to be stochasical,
and dealtthese values of unit as “Unil shoal”, In table V are shown the value of Fs,
when at housand is dealt as the unit.

Put F the value of F-distribution withthe significant level ¢ and of degree of
freedom n-1, k, and-F is that with 1-a, oo, %-1 respectablly, the upper and the lower
limit of K the value on unit which should be taken in order to make the distribution
of Poisson type will be F/F, and FF/F respectablly.

Anyhow, the values of Ks are also Jarge at the dominant size groups, about 1.0-2.5
times of the average value of those groups, at the both tails of size compositions,
though the value of those are small, the rafios of £ to the average catch in those size
groups is rather large compared with that dominant group If we consider the agregation
of the magnitude to make the poisson distribution as the fisheries shoals, the density
of these shoals decrease in the ends of the size distribution more rapidlly than the mag-
nitude itself does. As to the whole catch of trip in ports with poor landing as Hamasaka,
Tsurugza or Oiwa, the magnitudes of these unit shoals are between nine and fifteen th-
ousands, while in the ports of rich landing such as Niigata, Hamada, or Senzaki, their
values are between thirty and one hundred thousands. And in this case, the magnitudes
of the unit shoals increase more remarkablly than those of the large individuals even

though the average catch is less than that of the large sardines.

8§ 6. The discussion on p(Xiz, Xik)

As have been related, shoals have different habits in accordance with their size
Jespectablly, but the individuals of each size do not exist quite independently but asse-
mble into a synthetic structure, so having correlations between each size groups.

In this viewpoint the correlation coefficients between each size were tabulated,
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The confidentizl intervals of the magnitudes of “unit shoal”

Table V.
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in Table (6). In strictlly saying, the partial correlations should be used, but the troub-
le of computation has hindered this work. '

These correlation cofficients are significant during the range of about 1.5c.m. (a
range of a same year class) and these values are pcetty high even in the ends of size
distributions.

§ 7. Discussion on age classes

These discussions are available when applied in the age compositions and the cor-
relation of each age groups.

To this purpose, the size compositions oi each sample was converted into the age
composition and computed by the same fromulae. The values of variance coefficients of
the dominant age groups, two and three years groups, are low compared with those
of other years, in northern districts where elder age groups are abundant, these values
are nearly equall as in the case of size compositions, but slightly larger, perhaps due
to the expanding of variance in the conversion from size to age composition.

The correlation coefficients between an age group and the total catch o(Xik, Xk)
are also high at dominant age groups, and low at old year groups, with an exception
of the four years group at Kamo.

The divergence coefficients F's and the magnitudes of the unit shoals have also the
similar natures to the case of size composition. The magnitude of the unit shoal is
largest in the three years group, and decreases rapidly in the elder age groups exept
in the southern area.

For the correlation cefficients between the age groups, the high values are shown
in the neighbouring ages even in the elder years of five or six vears of age. But those
values between every other ages, in generally, are significant only in northern districts,
that is, a certain age group has influence in the southern area, to the year after
next.

Thus, most discussion on the size composition are available in the age composi-
tion, but the accuracy decreases as the estimation errors have been introduced at the
coinversion from size to age compositions.
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An Ecological Inference of Statistics of Size Composition — b3 —
5) 2.5c.m. interval 6) 3.0c.m. interval
Senza- |Hama Tsuru< waji- ‘Sema- I—Iama \Tsulu Wa]1 i
ki lda ga ma Kamo j ki da jga ma Kamo
i . “ . - - i -
13.0-15.5 | 0.21 13.0-16.0 | —~0.01 | ‘ |
13.5-16.0 | 0.75 ‘ 13.5-16.5 ’ 0.75 |
14.0-16.5 ! 0.84 ; | 14.0-17.0 ‘ 0.72 ’
14.5~17.0 | 0.69 | | 14.5-17.5 | 0.45
15.0-17.5 1 0.60 | ‘ 15.0-18.0 } 0.05 ‘
| I
15.5-18.0 : 0.06 | 15.5-18.5 —0.20 |
16.0-18.5 | —0.003 0.18 0.29 16.0-19.0 —0.16 0.17 | —0.03
16.5-19.5 = 0.07 | —0.11 0.18 | —0.04 16.5-19.5 | —0.04 | —0.13 0.02 1 —0.13
17.0-195 | 0.53 0.07 | _ 0.05 | —0.01 | —0.09 17.0-20.0 0.34 0.04 —0.01 | —0.06
18.0-20.5 0.19 0.20 : ; 0.15 | —0.10 17.5-20.5 0.16 0.17 0.13 0.09 0.10
185-21.0 016 | 076 | 020 068 —0.10 18.0-21.0 | —0.10 | 058 | —0.12 | 054 | 0.02
19.0-21.5 ; 0.12 0.69 OEO 0.42 +  0.60 18.5-21.5 | —0.01 0.35 0.06 0.10 0.59
19.5-22.¢6 1 O0.11 0.82 O'fé 0.26 1 058 19.0-22.0 0.22 | —0.09 0.14 0.38 0.46
20.0-22.5 0.22 0.06 O.§2 0.52 0.60 19.5-22.5 0.04 0.65 0.59 0.30 | —0.06
20.5-23.0 ‘ 0.57 0.76 P 045 0 099 20.0-22.0 0.53 0.73 0.66 0.38
| Vi |
21.0-235 | 0.68 8§§ 0.78 | 0.25 205-235 | 0.66 077 | 0.26 | —0.01
21.0-23.5 1 0.81 0.18 0.39 1 0.17 21.0-24.0 0.71 —0.10 0.29
21.5-24.0 ! 0.57 : 0.41 i 21.5-24.5 0.11 0.02
22.0-245 1 0.22 0.12 1 _J
| |
7) 3.5c.m. interval Table VII. X; in age compysition
. (in 10%)
‘Senza lHama- Tsuru\ Waji- _ S S i e e
I Kamo | |
ki da ga | ma ! — . fioa- ..
| | g | | age ;"7 § Oiwa | o fggﬂ gnw Kamo
| |
13.5-17.0 0.62 7 i I L T
14.0-17.5 0.48 1 | ) 0.07
14.5-18.0 - 0.03 |
15.0-185 — 0.21 2] 226 25 06 46| 58 0.7
15.5-19.0 0.14 }
3 3.0 1.9 2.1 11.2 8.3 3.2
16.0-19.5 —0.16 0.03  —0.06 |
16.5-20.0 | —=0.05 | —0.12 0.02 : —0.09 4 0.6 01 0.4 2.4 2.2 0.3
17.0-20.5 0.34 0.03 —0.06 —0.03
17.5-21.0 | =0.06 | =0.07 | —0.29 0.01 0.12 5 0.1 6.04 0.1 0.3 05 0.1
18.0-21.5 | =0.10 0.67 | —0.18 0.25 0.27 |
6 | o1 o
18.5-22.0 | —0.01 | —~0.06 0.03 0.25 0.74 '
19.0-22.5 | 035 | —032| 0.20| 0.6, 082 7 | ooa| oo
19.5-23.0 0.20 0.47 0.47 0.50 |
20.0-23.5 | 0.52 082 015 005 5 } 0.01
20.5-24.0 0.76 0.04 0.11 |
21.0-24.5 0.01 —0.03 —
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Table VIIIL

C in age composition
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Table IX. F in age composition

age IS(?H 2| Oiwa "f;lsuru-[ X:ji" giiga-j Kamo
! |
1 \ 2.80
2 1.40 1.50 i 1.25 | 1.18 1.10 1.80
3 1.33 1.60 % 1.30 1.12 1.20 1.70
4 ‘ 1.70 2.20 i 1.60 \; 1.16 0.91 1.45
5 | 2.40 2.70 | 1.90 ‘ 2.20 0.95 . 2.10
6 i ‘ 1.70 1.20
7 i | i dat| 430
Table X. 7(Xi, X)) in age composition
age IS{ienza-‘[ Oiwa gjuru— El’;ji- gjiga"Kamo
1
2 0.8 0.9 0.8 0.8 0.1 0.6
3 0.9 0.9 1.0 0.9 0.7 0.6
4 0.9 0.6 0.9 0.8 0.7 0.9
5 0.3 0.3 0.9 0.7 0.7 | 0.3
6| 05 05| 06
7 0.0 0.3 \‘
8 0.3 !
r

oo Isenzas| . Isura | wajic | Niiga-‘
age i Oiwa ga ma . ta } Kamo
S
1 0.5 |
2 9.8 5.7 0.9 6.5 75 2.2
\
30 15.2 5.0 34 122 116 9.0
1
4| 173 0.8 1.1 3.2 1.8, 07
|
5 0.1 0.3 0.2 1.5 0.4 i 0.2
6 ; 03| o2
7 0.1 0.2 |
S S B R ! i
Table XI. inter-age correlation
¥ (Xiw, Xix) in age composition
benza»‘ . "Fsuru-l Waji- Niiga-i .
age | 1 ‘ Oiwa lga ma ta Kamo
.- - ———— ,7I,,, . [ SR
N T
1-2 ‘ ‘ 0.4
2-31 08 08| 08 ‘ 0.9 0.8 0.1
3-4 1 08 071 09 0.9 0.9 0.5
4-5  0.04 0.9 09 0.9 0.9 0.3
| |
5-6 | —0.01 | 09 | 071
6-7 | i 0.5 0.4
1-3 —0.02
|
ot ot ! oeas one| o1s| o7 0.4
3-51 0.3 0.5 0.9 0.8 0.8 0.4
46| 038 0.8 0.6
5-7 | 0.2 0.4
o S N
1-4 } —0.05
2-5| 04 | —002] 03 | 04 0.7 0.6
3-6| 05 0.5 0.4 0.4
4=7 ‘ 0.1 0.0
— - R
2-6 | 02 |






