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A New Method of Analyzing Space Conditions for Salmon Fish-schools

Toshire KUROKI

Abstract

In this paper, the author proposes to analyze space conditions for salmon fish-
schools by means of an original method of correlation analysis.

The data which he treated was obtained in June (’64) in the Pacific Ocean, off
the Kurile Is. and in July ('64).on the Okhotsk Sea off the Kamchatka Peninsula
from Hokusei-maru (ef. Fig. 1,). In experimental fishing from this ship, various
kinds of material and four sizes of mesh were used for gill-nets under a certain
arrangement. (Cf. Appendices [A] and [B].)

First, the author treated catches per unit length of net (in the case of Tan,
about 50m) for the calculation. Instead of an actual! catch N, in the n-th net, N,
was used for the purpose of counteracting the effects of an obstructive randomness,
where Nu={(0.25 Nu-)+(Nn)+(0.25 Ny1)}+1.5, slidingly weighted.

Secondly, several examples of straight shape in net-setting were selected out
of 17 setting shapes observed (cf. Fig. 1;). The series of square-root values (»/ )
of N, in these gill-nettings were calculated as autocorrelation function (cf. Appendix
[C]) from the view-point of catching efficiency characteristic of the nets. (Cf. Fig.
31,2). And their power-spectrums were analyzed (cf. Figs. 4, 5, 6, 7 and 8).

Thirdly, in consideration of the space analyzing method (ef. Fig. 11) the author
tried to find out the space conditions concerning fish-schools; for example, how
distant the intervals between each fish-school were?, in what direction they were
ghifting? and etc. Some actual values of the space conditions investigated are
shown in Table 2.

It may be said that salmon fish-schools were shifting in the direction of N
(north) or NNE with 50m (thin schools)~200m (rich ones) distances between each
other in the Pacific Ocean off the Kurile Is. in June, 1964, and that they were
shifting in NNE (at 200km from the Kamchatka Pen.) or NE (at 400km from the
shore) with about 150m (thin)~600m (rich) distances from each other on the
Okhotsk Sea in July, 1964.

Lastly, the author mentioned several experiments to be conducted in the future
for the development of his methods; to measure the time elapsed since gill-netting
of the fish-body under water to catching it on board, to treat the data which
distinguished every kind (species) of fish, to get the data observed by two ships
or more in short-time intervals or at short-space intervals, and so on. And, he
hoped that the method would be improved further and that the resources of fish,
or the stocks and their dynamic transferences, would become better known.

* AAKE¥RSIEEXHAS (REE) 1964. 9. 4; RE&ERE (RTH) 1964.10. 7 #ERF
deiEE K2 KEEE A KEPERIRERSE 2 5 (Contribution No. 2 from the North Pacific
Research Unit, Faculty of Fisheries, Hokkaido Univ.)

— 7 —



d X x B #£ # [XVI, 1
# ]

HAHE - BETERRBIIEET AABRORIEIAGETARIIRZBZEDFHPLEBLA
RE~OESHACEEALZ L LTV 2500 L 512 (BEANEEEED) WEHbTHBA0HFNE
Vi, ZDE3REBEADELNFVE L TAROTEMMALEI FR2ED L 5 LT 3RINFHRIZI
T LI L7 SRTHRAELD,

BB TRNE—FHRIZFEIHL T2 HDERETE2NENELHEMALZRL TV RO LFET
BODINZ L 5T, PZEARBEORRY HNE T2RBRPBBRRO I AR R ER2L
Bateb DTt BETH B,

YT - T RBEID > TREALOBEREILE LWESHEY LT T 52, ThizEXL
BREED LIZIEOBDTHHMN L IR L ~ERARMHCHRARIIFAENLEE NS WIR
HLIED L RVZHRY L TRANSCREROBAE LR L EL TEEO LD L LhBbhitv. ER
DEEIEBRCER L TIEN Lok VR FENC X » TAROEEMNESE L ENICEE
L, FCCBEBOEINE RH LS 5 RBELIITH I &AHRDOTRARVH LB THE
B~ FHEREL VWO THD, Zh B ..1?5 L
BEZFTOHEDEMATH- T, Bohi
RENBIZ I OO TRB T LOBITE
WihEd, ZOFEFOLONEHENEK
BIN T EOHIRRECIIR E 78 F
HEETLIDLEELNHALREELD
e B LML IE 2 NCHIR Loy,

150 E
i i A 1

—t

55 N
Kamchatka
Pen.

RPWBELOERS

BAkfy7c g e LTi% 1964 £ 6 A orhip
FEEFERLSOCCRAET A0t k—v 2
(FEH &) BERTTobhicdbEE REEE
BREAORBREEOKELFIAT 0B
MBS, » TRD & S KB TTED
MR T,

I Jepobkts
BERIRVCOBREIZIZ I RH AV REBREK
e B, ARIZL - TEOMMPFREERPLHED
BENE-TEIENOLOEEBOERIZIDE
B2ihs (Plud 0t e AoTEER
T~ A8 ri2%, 7T Aot F—v 7
WRTIE R 2.5 B[V 7 6.6 B ~N=4h 0.9 5
ThD) TRELZZ TRV bR hkE
BRLEFX L2 EMOERE LTRIREBT
HBERBLERRCEERDER EEHBORE
PR GERM)A~ VRAARRKRE LTHES T

50 N

Okhotsk Sea

The Pacific Ocean

T T T T T T T T

NERSBERIET THREL ED D, ERKE
NRYBKTH B2 51018, ABOLMRE

Fﬁg. 1b

Chart of fishing points
(Hokusei-maru, 1964)



1965] BAR: vor - = 2RBTEWRE ORI

PN LAHRIZDH - TH IROHLTRS (sim) AEOBEOHERLLAZLEIRTH D,
LIATRBADOHEA L -RBRAIBAMELHA VDR - KB O L 0L —E OB~
ITHBDTCH-THRBO L SICERED L ICRERIELE > T D Z0 L 3 CHRE%E U
FBRMD ORGP S TROBSNEE, H5M1IESH) ORERKIIZ OB Y O
DHBLELTHELE> TV AEPREBBIERIR (FAF2URLEH) HbDT L dE
Zbhd, BE S BRSO THOBRERADKE S N LB/ LM Sh T W RERE R
BIE D S ABEHE LTIBR LBV, —IRAD BRLER L TYEBROZRE (6~20m, ¥
13.3m) #BE Lo OoHEOFEDNHIZ 1 KO 1/4 Tixbhbig 12.5m BEOBMRMTTHLES
LEZBDONBYTHAS, FLTHLALE o REDRBEE No ORVIZ {(Nat/D+Nu)+
(Nnut/4} +1.5=Nn 2 EBHECRIACRZL LT 5, ZOBEDHEMRITR S ORE 50m b
K7 B L, FRGZ 2~8 REZLORMME 7 (L7 —~ZhF TRHZLICDR-TLEIOT
HBHA, HROHELEH D LTCENYEATEREO random v BT E L RAEE LTLELEL
IRETI o720 XK Appendix [A] WFEHEh-RBBOES - MR - K - BAERG Y &

F;a

2 p

K S
29 . K aihammu
< ANN yw “ .

Fi?

Fig. 1; Magnetic bearings of net-settings
I (Fs-11); in June  II (Fig-p); in July
1~99, 16~04 and ete; ordered No. of net arranged
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Fig. 2, Comparison between catches (per unit length of net) and their percentages
in every setting of Group I
Left half; catches Right half; percentages
Abscissas are ordered numbers of unit (length) net in the arrangement respectively.
Corrected number of catches are shown in ( ) of every setting.
Top figures are mean value series of 11 times of fishing respectively.
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Fig. 2; Four figures of the series of square-root values, of the
catches themselves and of their percentages.

Top figure; the series of square-root values (of Group II)
upper middle; the same one (of Group I) :

lower middle; the series of the catches themselves (Group I)
bottom figure; the series of the percentages (Group I)
respectively, mean values of 11 times of fishing in every Tan.
Horizontal lines at various height mean the series of the
standardized value.
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Table 1;. Characteristic values of gill-nets through three expressions of
catching efficiency (Group I)

: Expressions of
a)o : averages | Catch average |Percentage aver. Square-root average
mposition of net
. per net- : per net- s per net- :
materi- 'gle:;‘ ordered 1::;:}1 groups mtgl&]to groups mttg&{:o groups mtg&lm sqg,:.re
als (stin) number (tan) | 2TT3DE"| gverage m:élg' average arreaélg- average | ratio
1 1 4.43 1.20 1.40 1.36 1.91 1.14 1.30
3.5 15 1 3.76 1.03 0.99 0.96 1.65 0.98 0.97
: 16 1 - 4.80 1.16 1.86 1.81 1.86 1.11 1.23
, 85 1 4.11 1.11 1.07 1.04 1.78 1.06 1.12
(mean) | (1.12) Claan @a.en | .15
A 3.8 |11, 12 2 3.16 0.85 1.07 1.04 1.62 0.96 0.92
. 69~76 8 4.63 1.25 1.35 1.31 1.99 1.18 1.40
4.0 3, 4 2 3.67 0.99 0.97 0.94 1.69 1.01 1.02
: 21~28 8 2.95 0.80 0.77 0.75 1.54 0.92 0.84
48| % 8 2 1.95 0.53 0.61 0.59 1.26 0.76 0.57
| 53~60 8 1.82 0.49 0.46 0.44 1.10 0.66 0.43
3.8 9 1 3.76 1.01 0.98 0.95 1.69 1.01 1.01
. 61~64 4 5.16 1.39 1.74 1.69 2.18 1.30 1.68
N 4.0 13, 14 2 3.74 1.01 1.09 1.05 1.11 1.02 1.04
* T7~84 8 4.43 1.19 1.15 1.12 1.83 1.09 1.19
4.3 5 1 3.38 0.91 0.78 0.76 1.59 0.95 0.89
' 29~32 4 2.68 0.72 0.72 0.70 1.45 0.86 0.74
3.8 2 1 5.53 1.49 1.51 1.47 2.03 1.21 1.46
: 17~20 4 4.74 1.28 1.72 1.66 2.04 1.22 1.48
P 4.0 6 1 3.64 0.98 1.15 1.12 1.63 0.97 0.95
*V | 33~36 4 4.85 1.381 1.86 1.82 1.96 1.16 1.36
4.3 10 1 3.45 0.93 0.80 0.78 1.56 0.93 0.86
. 65~68 4 3.40 0.92 0.89 0.87 1.66 0.99 0.97
T 3.8 | 86~94 9 5.28 1.42 1.34 1.80 1.99 1.18 1.40
Ss 4.0 | 95~99 5 1.24 0.33 0.38 0.37 0.95 0.57 0.32
(Total average) 3.70 1.03 1.68

%) Cf. Appendix [A].
Remarks: Data of S;, S: are omitted, but they are contained in calculation of total average.
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Table 1,. Characteristic values of eatching efficiency in June (I)
and July (II),1964 (from Hokusei-maru)
Main net group® C!zgcvl;ri;:;zl)fs Square-root average**® Reverse check
tio to total .
mesh- average ra (ratio)?
material| size | No. BN 1 | I average
(stin) I I I II I I
3.8 | 69~T6 8 4.63] 6.99| 1.99| 2.48| 1.18| 1.02| 1.40| 1.05
A 4.0 | 21~28 8 2.95| 6.88 1.54| 2.37| 0.92| 0.98| 0.84| 0.95
4.8 | 53~60 8 1.82 1 6.27| 1.10| 2.27| 0.66| 0.94| 0.43| 0.87
3.8 | 61~64 4 5.16 | 9.93| 2.18| 2.95| 1.80| 1.22 1.68| 1.48
N 4.0 | 17~84 8 4.43| 9.71| 1.8 2.85| 1.09| 1.16 | 1.19| 1.85
4.3 | 29~32 4 2.68| 8.21| 1.45| 2.65| 0.86| 1.09| 0.74] 1.20
3.8 | 17~20 4 4.74| 5.98| 2.04 | 2.27( 1.22] 0.94 1.48| 0.88
P 4.0 | 33~36 4 4.85) 6.84| 1.96| 2.25| 1.16 | 0.93| 1.36| 0.86
4.3 | 65~68 4 3.40 | 6.75| 1.66 | 2.43 0.98] 1.00| 0.97| 1.00
T 3.8 | 86~94 9 5.28 | 5.84| 1.99| 2.23| 1.18| 0.93| 1.40| 0.87
(1.68)| (2.43)
*) Cf. Appendix [A]
**) Cf. Appendix [C] and Fig. L. (Total average)
1,0~ C1(0) = 0,987 1.0 CII(°)=0.564
) a ] Ry
0.5 I 0.5
] 10 20 30 f ] 10 /\ 30Mo .
[l { 0. ! T 1 1
1 \f‘/ ao\‘\/ X
]
450 o
\18-15 AT=1 Tan
. 10,
5.3
1 3
AL o
° T 7 T T 0 T T T T
10 20 20 vo T 10 20 20 w T

Fig. 8. Auto-correlograms and power-spectrums of the standardized series

of square-root values

Left; Ry and Py of Group I, Right; Ru and Pr1 of Group II
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B W o B R
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Appendix [C] IZRINHAHEHRZE->TRTHOHEER (A—tabur5s) REYBEERIZER
ENOBRAOCFHEEL RD7-D AT - AT VY SL P E¥KH2, MpD R 2P ORFITEED
g% 5T »T Appendix [B] HOBIMF OBFLHLTHS,

FIX (6 AFETENBE) 1T T

Fig. 1. # R LIATERIAVEOLDIX Fs, Fo, Fs, Fs Thh, Zhbdt~taluZ 54
LRT— e AT FuL¥ Fig 4, 4 1B 5, HSICEAEMELH 3 X DR 2 208
(Fig. 3 @ Pr) ObofKE RET 50~45 K, 18~15K, 3.6 K7/x ) 3k L TEL T
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() OOV DIIEEEE P OEBEBE STV B LD Thd, QD Dz DB 2m
BIF M B O RO DR RL, F10 3 BT OREHRALEE DT 12,
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ART v 5 b P, Pr #7F, BNITHB L 51T Fro T3 2255, 6 X, 4.5~43 ROEERNS
TNERED 4 (Fig. 4) LREARTHZ. —F Fr OFE 8 ROFCHE L I B2 R0
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* Appendix [C] THa k5w, iz =45 T P %@\ ThordbBAHMORKy BEMOEL r &
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Fig. 4. Power-spectrums of F;, Fe, Fs and Fy in Group I
Full circle; strong, broken circle; weak, parentheses;
affected by the standard characteristics (cf. Fig. 3 Py)
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Fig. 6 Power-spectrums of Fjp and F;
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a remarkable randomness is found out in
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Fig. 7 Auto-correlograms of Fys and Fy,—

Pq
AT=1 Tan

] ‘ 1o
. 201\ 30 ¢
T n K
1 10
-0.5]
1.01 Cae(0)= 0,238
: FBn
! 0.5
random shapes in Group II 1
! j 20 30
o T - . 'v ™%
) . 10 ko
— 17 — 1
-0,5-




ok A %% M [XV1, 1

1.9] cia(0)= 0,232 b (03=0.170
17 M

Ria i
0.5 0.5

ho

sode e A
] c,.(o )=0.299 WV VV L[ 1. °“ V Vi \/ V\/ \/\
1 i cac(0)= 0,217
0.5 : His 0.5

Rao

10

-VV' \/\/\/\/‘J\

C21(0)= 0,123

I

@
<

3
1 N .?

C16(0)=0,181 4

B w_® . 1\/\[’\//\\/\/\
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)
5

<
vt
| N S S W O S T Y
I
[
wm
1

Lt 1

4
%

o~ 10 20 30 o T 10 20 30 wo 7
Fig. 8 Power-spectrums on these straight net-settings in Group II
Full circle; strong, broken circle; weak, parentheses;
affected by the standard characteristics (cf. Fig. 3 Pip)

..._18___~



1965] BAR: 9y < 2B mlgdolin

FUX (T BEILDEE) 129\ T

WOPTEL 5RO BR I BRI F A LBV E M o7, 22T Fig. 1, 011
X 10 D> 5 Hllt 572 Fus, Fis, Fro #BHNENBE T2, &0720 F-Fuo Dt~
0y 7 L0HE Fig. TIZHTBTERE LTRATTEORNKERL TE o Fu T TI3HkE
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Fig. 9 Comparisons of auto-correlograms and power-spectrums, between the
standardized efficiency (charactaristic values) method and the overall
mean values method; by sample Fy;

Upper figures Ry, and Py;; through the standardized values
Lower figures Ry,” and Pi;’; through the overall mean values
Cf. Fig. 3 P about Py,
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Fig. 11 TIllustration explaining the method
of space analysis
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ThdE LT
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Fu © 05842° THENLORLY 2=25° 2185, 0%V ABL NNE OFHA~BELTW2%
YE1D, Bz Dy #Rk02E 1K 50m & Bk L CASERME 170m, 260m, 400~600m DHE
PHEL, FO5SHLTEL T ~0OBEEnLEM LT 260m £ 600m &ARLERRFEDN YT LE
ETHBDTH B, | ’ '

BTN T E 2D DA, 6 FTED Fy-Fe; Fo-Fio; TABH LD Fiy- Fie 038
HMAFL I CHELBAHEBRERDONDTINEELI, kb Fu-Fu OMOSLEHTEH
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Table 2 Data calculated by the space analysis method

Direction of | __ Directions | Enrich-| Actual distance between
ggcn' Month Zone selected nets ar;?})u%}) of shift of | ment | fish-schools (m) o
-~ | Lati- [Longi- Fish- | Mag. | 3pparent [i81-8chools| ratio t0| no mark; ordinary

(Gro-| Date | tude | tude | ing | bear- distances |, M28- before ; more often

up) N¢-"E®-"| No. |ing ¢ bearing‘® | fishing ; most._frequently
June [42-03[151-29, F, | 38 |
P 2 0.78 24 3.3 |30, 40, 50. 75, 200
. 18-20145-21 154-24 Fs | 81 (NNE) = —
June uagm%m F, | 83
Pl 0.74 2 1.5 120, 150, 200
7324 43-59 15044 Fuo | 518 (N) — =
July |54-01[151-22| Fis | 19 -
e [ 0.75 49 1.5 110, 140-150, 250, 450-550
I {0-11|55-30[163-16) Fy | 71 (NE) —— = =
July |53-56 (15420 Fs | 810 ' B
i 2 0.71 25 2.6 170, 260, 400-600
91-22 | 54-30[154-42| Fip | 342 (NNE) - -

1) Cf. formula (1) and Fig. 11

Em4m&ur@¢&%¢ﬁuuﬁmtvﬂ,Eﬁ%&&ﬁ%atr:n&iawnu&oxéu
%0

I. 6 AhfTEEFERTIE, A0XE (BEHMCRELKILTO) B 50m, 150m, 200m
BECEETHY, ThrFBCEIBEOUOBL2E&EALE L EFI6HMIBLRINTHRS, A8
@ﬁﬂ“@ﬁmu%xu%aﬁaﬁtén,ﬁ@ﬁﬁktéﬁﬁ@%éoﬁﬁﬁfum<fﬁé@£
1) ETFBINECE N HIHE,

. 7 0%y oiEgcir, ARMEREE 140~150m, 250~260m, 550~600 REE& @& L, #|
BEETIZE0 2~3 BIZHERIN TS, BOBEAINIEY 25E BR 200km) H70Y T
Je LB, B (F400km) B TRBFREARL &0 5 PHEL B, BOR 2R LOHE
XRBEBENKRTHD L ICRZ S ‘

0k 3 ICROME R S hE OB ES OB LT NN EER (ZoR - BB TOBER
R BHEHESZ LI DA, Do & PR LERRSE XL tohoFE™ CREkE
ERE R LBBE AR TOEEREL BB L THEO B E L 2 LT hdiebliawo
T, ARTIEFIETBRIAEREZEL D, Lhl, KBAE (V—F—) RKFF L EORRE
TOHR % LT Lo e nB R LBV 100m R0 Z 5 8 - AR EMEEI - ZIORsh
2D L S FETHROOND LY BHMCDRIILVDTIZIH DT\ h, HEELT TREE) &
LTEETAHUTH %, :

P BEHFEABREOEST M —RT LR 50, 10  km~# km BEO L — 7 2 58RI
BrELXOOBMOMNE (7o 1) AELOFA~BHHET 2L W3EL 4T MBBHMY &
FHLTwBZ EIZHEBEEh 2w,

W ZgiEEi: 1965 F 4 A 4 A EFKEYS (B #BERE.

w0 BURBSEA: 196442 9 A 4 B HAKERZIENXEAS (B, FFE 10 6 HLEKER
£ (TB) #ERE, '

—_ 22 —
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Bk, SHEAORSHAREE~OYY v XREOERNCHEMRAMO X7 BT #
AL TABOBMSEY BT 2By R4/, BRI, BONARREIHRIER DO
SRR ED, i TRABONEBERITO—FiE] & LTRELLIDTH-T, 0L 5k
EZHIYT R AFBORE ST/ v B CbEAINI b0 LEL, AXIIER
DHHAFETIIABBEROR )7 — LIBLAARL -7 d0ERT P ARA—BH#EIELH
AFHTHBEELTIIERETILDOTH S, B0 L 3 EHNRUBD DI, KEOL S5k
BEBOHFNS - & 5F SEASNBLLIZERITD - & EREEECLY, AZEYY - 20K
BRERD I 7 v TBORBBOMIL AN L TRBOBRY LVEREROH Y Hbb ok
EHE DD BTHA 5,

XLYVAZYEE L CEANL IO T2 @ A TRGEEARNZAET S L, O BB
AERC, AERTIRERENCEST TER AR LET I, © BEENICEE LB
BAEDITIT 2 BN Lo LTERY ZLHEREDE, (ZORITOVTE, 1BIRCHET
3P OB EINE b - LERWCITR > TN EBET 2 & 5 URERECERY Skl
70 @ 2O L 5 ERAHERE TN EEBRICE L TEL SRS THRH O, BHE - HE- 7T
BRI Y OFRE N —EOBR LG I O TFICHBIZETIh IS, S LEOEHETHT
55,

TKEEREARAT & A T L L O T 2 ENERR U BERIL X h 2N EF Al ORR/LERD
TEO T BES N TRETIEEENO—FE) ARECRNSAE R ZhIESTR S
RTAC IS HB LTI SIT—METHARETH B,

Bz, ABROBEHEZILHHIY > THRAGH LTHECA-HERIEARBRER OV RHE S
K - = BBISUIRT OMOK &£ WS I @B E Y T X S 2B, BALHELR
FTB0EHEEEIN - EEETFRSCEROHBLETH IO TH D,

B #

BRS¢ L CoRBREEN Y BT TRIBL, ¥ - v RARTHBETHOF R
EPTRBT DI LHFREDOHNTH S,

BERE LTIERE NIz L 21964 £ 6 HOTAEEFER (BIRET2) WAETHOLF—v
A LR BURETE) TORBRERELRY L (Fig. 10, COBBTHEASIIH
BT iMEDODL (HED 4 8B) AREOEFRE TR SN T2 (Appendix [A], [B]),
BFHETORYYEEEREIATEAOTHRAMEZ ML 2BMTHR 4 T OOBRBEX ST THD
Eh, RCFHFBEHRINT, TOROER T LRERTE (BRID 2 TRShIBRHEEER
EnBDO7 leﬁa‘ LTRHHNTHLE— 3l aZ T30 =« 27 + T LHFHEXNEI N
720 (EEE Appendix [CD),

BERENTH L HESH 240 5 LBOH Y LER I FANBRRCER SN0 1T #
(Fig. 1o) Tdh-T, ZD3bilis TER - RBAREDNRERBITORR LD, TORFAHEL
BoBRAEFEOREHEHH Fig. 2, 8, 9, 10, Table 1 IZ/RXh, LUBOMEE - 2_7 P ILEE
A Fig. 4, 5, 6, 7, 8ITREN T3, B LRI ABBROBRIITH DL
Fig. 11 @, ®, ®, @ i2X > TINEBHEGENRITL LI, B 2HHNAETCIR S 7 ~RL
PELNEWAI R AR & » THEENRY PVBENERLUTEACBLELTERTH S, HEOHK
Bpld Table 2 2R T, chi@md, IR TIZEHMR 50m~200m #35) oo, RELED .

— 923 —
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20O AEASIGT~BE AL E LonTERIB~ERNEL B Rl, ST

TRAEEY 150m~550m A5 260m~600m & fK1F -0 >, BEMELEHDH D0 (F2TRLY

200km HHET) RABAY (AERE 400km ) JFAMABE L T3N3 h0tbh 3,

L DX 3 BART e REAREAEN TH B EE ITARRER L #ER X h o) RETER AR

BEENTHVTEDLEZONHHBEIINLTR, B ORAEMETERIRZEORD

12, TOL 5B HFPHFEYERL THHEREXND L IR IOL 5 uBLXHFERLZRE I 70l

BEEHEEOFEPRRELTTEIA L5 EREHRE L. TOLS3RFEXIIEOREBEOF FiE

AMBIhEALESh, SERREOTMMIFCHIE RO EANRLLIZR-D/odIiZiy, Bt

EEOESZEHFHOREENCEE LN EHcoNSPEE D R BB ENIVSIBOSL

i, BEFIIIHEERENOLEHAELESOLID L IMFEL TR VB DTH D,
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Appendix [A] Materials and their arrangement in the composition
of the gill-net used

. , - ) ) )
Ordered nimber | Msterial of | Mesh sige | Coptinued length = Times of fishing
from oné end - thread (sun-u_mt) | (tam)® in June | in July
1 A 3.5 1 11 4
2 P 3.8 1 11 |4
3,4 A 4.0 2 11| 4
5 N 43 1 1! ‘4
6 P 4.0 1 1 4
7,8 A 4.3 2 1 L4
9 N 3.8 1 11 4
10 P 4.3 1 11 4
11,12 A 3.8 2 11 4
13,14 N 4.0 2 11 4
15 A 3.5 1 11 4
16 A 8.5 1 11 10
- 17-20 P 3.8 4 11 10
21-28 A 4.0 8 11 10
29-32 N 4.3 4 11 10
33-36 P 4.0 4 11 10
37-46 S 4.0) 10 11 1
47-52 S 4.0 6 11 1
53-60 A 4.3 8 11 1
61-64 N 3.8 4 1 11
65-68 P 4.8 4 11 1
69-76 - A 3.8 8 11 11
77-84 N 4.0 8 11 11
85 A 3.5 1 11 1
86-94 T 3.8 9 11 1
95-99 Ss 4.0 5 8 —

*) Marks of materials: A, Amilan (multi-filament); P, polypropylene (multi-f.); N, Nylon
(mono-filament); T, used Tetoron (multi-f.); $;, shortening test net (used Amilan,
multi-f.); S:, special composite net (each half, upper or lower, made of different
materials); Ss, trial material (Pylene ribbon twisted)

**) Length of two legs in mesh; Japanese unit ‘‘stn’’ equals to 30.3 mm

%) tan; Japanese unit of net-length, about 50 m in this case
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Appendix [B] Data concerning the experimental gill-net fishing
from Hokusei-maru, 1964

I Date Point of fishing Length of{ Catch | Trans-
Section Fishing net used | /number) | parency
No. | (gt in)/(haul up) | L&% N | LengE | e (of ﬁsn) (m)
Fi June 5/6 44-08 154-28 94 113 —
F, 8/9 44-40 152-41 94 282 —
Fs 9/10 43-34 151-34 94 913 —
F. | June 16/17 42-01 148-22 99 394 18
Fs 17/18 42-00 151-29 99 168 16
w Fe 19/20 45-21 | 15424 99 430 7
F; 20/21 46-30 153-00 99 145 12
Fs 21/22 45-26 151-52 99 582 —
Fy 22/23 44-28 152-42 97 69 18
Fuo 23/24 43-59 150-44 97 198 -
Fu 24/25 44-41 149-13 97 677 6
Fue Juy 7/8 58-11 149-11 o4 251 —
Fus 9/10 54-01 151-22 58 446 —
Fu 10/11 55-30 153-16 94 884 —
Fis 11/12 55-38 154-29 79 774 —
Fus 18/14 53-00 152-20 79 310 —
I® Fyr 14/15 52-00 153-30 79 572 —
Fis 15/16 52-09 155-25 94 444 —
Fio 16/17 52-00 154-00 79 281 —
Fa 18/19 51-27 .151-56 79 198 —
Fu 20/21 53-56 154-29 79 673 —
Fa 21/22 54-30 154-42 94 1161 —

*) Section I; North-west of the Pacific off the Kurile Is., in June, 1964
Section II: South-west of Okhotsk Sea off Kamchatka Pen., in July, 1964
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Appendix [C] Formulae for calculation and notations

n ; ordered number of unit length (tan) of net from one end
N,: cateh per every n-th Tan
N.; (sliding weighted quantity of catch)=(0.25 N,_;+0.5N,+0.25 N,.,)

sim={ 3| A= 3N |

Where [ ] marks shows standardized characteristics of catching efficiency, or
the I-II Groups’ series of mean values for every same kind of net continued.
(Cf. Fig. 2:) .

In both sections (I and II Groups), fi(n) and fu(n) are expressed with f(n)
generally.

Amy=fm)—Fm)  [n=1,2, «---e-- , M]
Here , M; 94 or 99 etc. Cf Appendix [B1, 6th column.

Auto-covariation; C ff(k)— E f (n)-fn+k),

Auto—correlation; Rff(k)=Cff(k)/Cff(0) ’ [k=0! 17 2, cevennn ’ h]
For (periodicity-) spectrum analyzing, put frequency ¢,
q=r/(2h-4t) [r=0,1,2, «+vee. , h; here 4t=1 tan]

P gy ) =2t RO+ 2.5 Ry )08 40 )+ (~1) R - 20}

Power-spectrums are shown as the series of next values;

A r r+1
Pf( ot ) "t{o 2315’( St >+° 54Pf< Rt >+° 2315’( 2t )}

(In this paper, auto-correlograms and power-spectrums are shown for h=45.)
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