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A Theoretical Approach to the Selectivity of the Net Gears — 1.

A Method of Estim

ating

Selectivity Curves of Trawl and Seine Nets
By |
Akio FujnsHI

There are many studies on the mesh selection of trawl net, drift net and other gears,
Those studies were performed mainly experimentally by means of the irousers method
or the cover-net system and the workers discussed the upper and lower limits and ’me
poini of 50 % selection as characteristics of the selectivity. RUSSELL and EDSER

discussed the relation between cod end mesh and size of fish caught.
on the mesh of herring gill-net in relation to the condition factor of the fish.

examined the length-girth
mesh selection.

he selectivity of different gears.
mﬂuencmg mesh selection.

FARRAN" studied
MARGETTS™

relationships in haddock and whiting and their application to
GrAHAMY BEVERTON' MARGETTS? GULLAND®and Davis™ discussed

BOEREM A examined the nature of textiles as the factor

HobGsonN” Lucas®™ RITCHIEY PARRISHY POPE™ ANCELLINE”

and AOYAMA® considered this problem of selection from their respective standpoint.
But, especially in regard to trawl net, there are no theoretical methods for the selection
curves and the mechanism of selection except a few workers’ reporis!™®For example,

SaTow”tried io express theoretically the selection curves by applying an approximate

method, in which he treated retention rate as a function of body height.

His results,

however, seemed slighily to deviate from actual selection curves.

The author commenced to study this subject in relation to the selectivity of trawl

and seine nets and soon came

viewpoint of the analysis of fish resources.
of selectivity is a pressing need.

to recognize the importance of this problem from the
And he felt that the exploration of mechanism
In this report, the author presents a trial as the first
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approach under the assumption that the cross-sectional shape of fish body has an elliptical
form and the meshes in the cod end have quite a stiff diamond shape at normal fowing
speeds. Furthermore, he assumed that the major axis of ellipse is proportional to body
length and lateral line of fish body is kept in a vertical position when fishes strike against
the mesh.

Assuming that here is a diamond-shaped mesh having an inner circumnference 7 and
wider angle 20 and that fishes have major axis 2¢ and eccentricity ¢ dash against this
mesh, three cases are distinguished as follows;

1) If 2a is not longer than -gsm%, fishes can pass through this mesh quite freely. In
this case the major axis of crosssection is not greater than the distance between two op-
posite sides of this mesh «in28

2) If 20 is larger than . - 25020’ no fish can pass through this mesh.

3) When the value of 24 lies between the above-mentioned limits, fishes are selected.
Namely, some fishes can escape and others can not pass through this mesh. And, there
are two cases as follows;

(1) The major axis lies in the same side with the shorter diagonal line of this
lozenge, or

V1 -2%c0s70

where 26 € 90° a cerfain rate of fishes can pass through this mesh.

T oonn - n < T 8020
Esm?ﬁ < 2a = T

(2) The major axis lies in the same side with the longer diagonal line or
r sin20 < 2a S I —%
4 4 /1 -&%sin8
where the angle 20 is not narrower than a right angle, the fishes are selected. Then,
the relative magnitude of body height to a mesh of cod-end can be expressed by means
of a measure j%’ and whether fishes have the same value of relative magnitude in

making those escapes or not can be considered as the problem of the difficulty of escape-
ment and of probability depending sirongly on fish behavior. Those difficulty and
probability or rate of “retention” must be generaied from a measure related to the
relative magnitude. He adopis the ratio of the immovable angle to the movable angle
of ellipse in the lozenge as this difficulty and the ratio of the area surrounded by the
path a center of ellipse describes in the neighbourfood of a center of the lozenge to
the area of lozenge as this probability. The angle ratio and area ratio are given in a
function of relative magnitude, so he symbolizes the rate of retention as the average of
two ratios at the value corresponding to the relative magnitude. Therefore, if he con-
siders the rectangular co-ordinate with the relative magnitude as X axis against the
percentage as the ¥ axis, the results of calculation are shown as the theoretical selection
curves for combinations of @ and . After investigating the obtained curves, the following
results were found out:

1) The degree of slope of selection curve is to a great degree dominated by the eccen-
tricity ¢, as shown in Fig. 4. Namely, the sharpness of selection is considered to be
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much more controlled by the crosssectional shape of fish body than by the shape of

mesh.
2y It became clear that the magnitude of mesh angle 6 exerts significantly influence
upon the limit values of :‘,2%. But the magnitude of § exerts certainly some influence
on the sharpness of selection.
3) When 6 is held constant;
The point of 0% retention takes the same values for each & and the position of 100% point
shifts toward the lefthand side (or the rate of retention at that point increases) as the value
of ¢ increases.

In the case of the same value of 8;
The slope of selection curves increases with &. Especially, the slope in the upper part
of 50 % retention point increases seriously greater than that in the lower part of 50%
point, If ¢ is small, the selection is very sharp (for example, at the value of € =0.5),
and the sharpness of selection became dull as the value of ¢ increased. The rising part of
the selection curves are extremely sharp even if & is considerably great. When € = 0 (the
shape of cross-section is perfectly circular), the selection is absolute for every 0.
4} The selection range became wider as 8 and ¢ increased.
5y 1If he writes 2a to replace the letter 7—%—2— as X axis and substitutes several constants
for mesh size , the selection curves corresponding to these mesh size may be described
in one figure, as shown in Fig.7. When 0 and ¢ are held constant, the slope of selection
curves became dull as —g; increased.

As the result of comparing the values of theoretical relative magnitude with that of
experimental relative magnitude, in the case of 6 =60° the theoretical selection curves
are in fairly good approximation to the experimental selection curves. But the theoretical
curves near either end seem to deviate somewhat from the experimental curves. As
this deviation is mainly referable to the underlying assumption, the better fitness of the
theory can be expected by the further consideration of the assumption.
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shaped rigid mesh and ellipse comes in touch with
mesh-legs, on the assumption that the cross
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Table 1. The average eccen d
body has an e‘dowraﬂ form and regressio
by the species.

e ‘A
"‘F
=5

o

]

of the cross-sectional shape on the assumption that fish
o 1 equations between bedy length and body height

‘3

Samples examined Correlation
Species name’* & ; Ranges of body Regression equations™™
o Y o NS,
Mo fenglh (cm) (cm) coefficient
Tanokins Kitoharoi 0. 98 15 15.1-21.3 B H=0,307 T. L.+0. 049 0. 854
( Flat fish,
\ Y anagi-mushigare] )
Phinoplagusia 0. 98 6 26.8-33.2 B H.=0.448 T, L.—5,342 0. 899
jeponica
 Tongue fish,
Kurc-ushinoshita/
Trichivrus 0.95 20 16.5-46.2 B H=0182 A L. +0.030 0. 960
Irigranunus
( Hair tail,
Tachi-uo
Fseudosciaenna .89 | 12 19.5-32.3 B H=0,208 T.L.40.497 0.793
croced
( Yellow cmake;r,‘)
Ki-guchi J
Argyrosomus wibe 0. 85 33 16.6-39.0 B H=0291 T L.—1474 0. 950
( Black croa}mr,“}
Kuro-guchi
Suggrundus 0. 80 23 12.2-40.2 B B=0,152 T. L.40. 29 0. 962
meerdervoorii
( Flat head,
\ Me-gochi /
Saurida tumbil 0.50 42 19.5-49.6 B B.=0.149 T. L.—0.29 0. 950
Lizardfish,
\Wani-eso
Uranoscopus 0. 50 20 9.5-26.0 B. B=0,217 T.L.—0.130 0. 950
Japonicus
< Stargazer, )
Mishima-okoze

Motes: * Common names and Japanese names are given in parentheses.

ti@‘ns weze detemined on the data report of biometrical mea-
¢ East China and Vellow Sea®”, vol 1L, published by Seikai
aboratory in Nov, 1950. In dm“ table, T.L., A.L., B.H. and
3 Smgm Snout-anus leagth, Body hewm aid Body

66 o 9Y

analysis, * £ 7 was used instead of the average value
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mesh angle ( @ ) with the experimental values (m)gx, in

M EEIREL

able 2. Comparison of the relative magmmdtﬂ(

2B 5

AmfErze— L.

T/

) T4 derived from ihs

theory in 3

s}

cases of

3 retention points (R.P.).

Relative magnitude Fitting ratio
: T (A)-(B)
Species & = | R.P B =
4 (m/A>E~ ( 4>1h ®) (A)
(em) | (%) (A) 18 =850 =60°0 =650 =55°|6 =60° |0 =65°
Tanakius kiteharai | 0.98 | 3.62 | 25 1.16 0. 98 0.91 0. 80 0.16 0. 22 0.31
50 1.29 112 1.08 0. 97 0.13 0.16 0.25
75 1,65 1. 47 1. 50 1.48 0. 11 0.09 0.10
Phinoplogusia 0.98 ]300 25 1,13 J 0,13 0.19 0. 29
Japonica 50 1.28 l Do. 0.13 0.16 0,24
75 1. 58 0. 07 0. 05 0. 06
Trichiurus 0.95 271 25 1.01 0. 97 0. 90 0.79 0.04 0.11 0.22
IPIgrAmmus 50 1.17 1. 06 0. 99 0. 87 0. 09 0.15 0. 26
75 1.33 1,29 1.26 1,18 0.03 0.05 0.11
Do, | 399 | 2 0.91 —0. 07 0.01 0.13
50 0.94 { Do —0.12 | —0.05 0. 07
75 1.12 —0.15| —0.13 | —0.05
Pseudosciaena 0.89 399 25 1. 00 0. 96 0. 89 0.78 0.04 0.1 0.22
croced 50 1.12 1. 02 0. 93 0. 82 0. 09 0.17 0.27
75 1.26 1.12 1.06 0. 96 0.11 0.16 0,24
Do. | 5,78 25 1.04 0,08 0.14 0.25
50 1.20 { Do 0.15 0.23 0. 31
75 1,32 0.15 0.20 0. 27
Argyrosomus nibe | 0.85 | 3.00 | 25 0. 81 0. 96 0.8 0.78 | —0.19| —0.10 0. 04
50 0. 95 1.02 0.92 0.81 | —0.07 | —0.03 0.14
75 1,08 1,08 1.02 0.91 0 0. 06 0.16
Suggrundus 0.80 | 2271 2 0. 81 0. %96 0. 88 0.78 | —0.19| —0.09 0,04
mieerdervoorii 50 0. 95 1. 00 0.91 0.79 | —0.05 0.04 0.17
75 1. 03 1. 03 0. 94 0.83 0 0. 09 0.19
Saurida tumbil 0.50 | 2.71 | 25 0. 69 0. 95 0.8 0.77 | —0.38] —0,26 | —0.12
50 0. 80 0. 96 0. 87 0.78 | —0.20| —0.09 0.03
75 0.93 0. 96 0. 88 0.78 | —0.03 0. 05 0.16
Do. | 3.99| 25 0. 69 —0.38 | —0.26 0.12
50 0.79 4 Do L —0.21 | —0.10 0.01
75 ] 090 | | Jol—0.07|—0.021 0.13
Uranoscopus 0.50 | 3,00 | 2b 0. 69 —0.38| —0.26 | —0.12
japonicus 50 0. 81 { Do. } —0.18| —0.09| 0.04
75 1.01 0.05 0.12 0.23
Motes: The experimental values

ically from the selection curves referring to Aovama’s papers

of relative magnitude (h T/ VEx were calculated numes-

tions as shown in Table 1, when a
(2 legs and 2 knots) f@r%.

17 —

3.4.5.6)

and the regression equa-
, denominator substituted the length of half mesh size



18

100

50

100

50

50

100

50

Retention (%)

50

50

0

AKAFHR 22 (1)

——

] g

2a (Body height :cm)

Fig. 7 The theoretical selection curves by the mesh size % and eccentricity & , in

the case of § =60"



W ERIRIE 2R 5 HEmAvaTE— 1. 19

FRREIREE RO & AFEEINEEIT 0, e BLUMOMESAEE L TF AN 5 - L LT
D ki 5 i&fﬂi&bﬁw Clih b, ZOHEFIQIFRATFOLIZEHIBEH LT ELES
EORVEBTRIEETHLH, BAEOECERBII VTS E VERMEIVE LV, 22T, 22T
FEREEZER LT, Q@@ﬁﬁ@$ﬁ#wdﬁ%ﬁ?ﬁ 60° IR EHSEAR I & BRI & 2 5 3 2
Loy s, oI, §=600BEIIEITS (T/4>Th A (7?/4) OFEPEE A LT Enh &) e
HOBRRBIZOWTHET LTSS, ¢ OFIFF 75 (§=60 Z—B% 50% IR AE) TIE0.17TH A4 5
WEERHENEL Y, LAL, ¢ =0 17T2EKEIRETSL, 20ORSIEHTPIC 1.26em I2IAY T 2
PFEAG, =025 FELTY, AEOBEL 3l TThs, 2V OREDEEIF 7/ FEYAEL
Bk Semizz 30, T USNOEBTIRF S FEERBETH S, JOREORELERIEDME! IZHnTE

BILBSNENT, FREEL AL LTEELL LV, LiNoT, 0-60 OBan (), kMR
@W BIRTESEOEPEE LTAVAZ A TE L) ChSOEUEEAVS Z L0k -» T, RBEEHED
BIRAR A EE T 2 L AT[REL 42 B,

minRig s R < casES ($) 2 gmw&ﬂw HELTHARTNER S5V, RERORH

LIF L IIHERITH B, T2, EARZEEORPIEFBIZES T TEHELFNBIINETH S, -
t%@ﬂ@fﬁiﬁA%wiﬁEm%H U R o - ET%5J3X3%4H®%@@%2£
BE 20 ltbEh AL, BAROBERIAE N HERTE30T, B LEREOMEGE SR %l”nﬂ/\
BrrhTE, FEDE, RHEOES (1)1 SPHEALRESEHERALT, EEO Lo L HIET
BEEER L & LA CEtE L THITIE L v, %‘%7.@ 2.0cm(40mmﬁ‘é\)?3.5cm(70mmE/E}),S.Ocm(loo
mEA) FRAL, =60 DBEIEITS ﬁ%méﬁﬁﬁﬁzftﬁ%m@%@,:@@@ﬁ~%¥§
PEOBTIRHASKRE L BRI LA ST, BRI AKE KPR O F I 2 2R L, FRRC,
FIFEIEC A28 TR LTS,

BMENEE

SR IC T AR O BRI EIR OB GEIRN - 50% IS GBIRO T E ) SBEEREEHICE
HLTWE 221065, MBREID L 2BENSEFR TGO EHFIR - 188 E L BB OHIIR - kIR
< EIE O R B PRE mﬁ%?%&%ﬁt&nh‘,mﬁﬂﬁ%% ST SV, EIREOME CIE RO
HEEED S b, RERREATIRDLN S, REHRE IHEARIGEESMBERRAZTE S 2 I2iErE 520,
MIEEARERBII L, TAEL B30T, £ OR@EMR LT 2 E DML IEEZE T E RO EE
ARBETH S, LA -7, SHOREESILAEEDZ VEFEENERIZER LT, Zh50RBODER
R SRS H 5 EIE LD 5N T W A, EIREMEEIERE S & 5 & SR TEIRER Y SHEE
T 5, F7-, BIREGILEROSEIZ b > TEEINET 5 50 FHEGHRNTELT I LA TE LV Y,
W FERRTE AR SR 5N T B, ZOROMARER TR X - TIHERIER 2K 21277 ‘Cc
EERMAE LN AW EFEL, RETOEEFRINTVIERBEL DA v, B ETOREI
2 Y EBTHESD SN ERE o3 EEE) Wbﬂ,ﬁ%ﬁwgﬁiﬁbﬂtﬁ@WT%oﬁo
Thbb, %%Ti%@EA:OmT?waﬁﬁm-ﬁ@%ﬂﬂé EAEhOTHETH S L Ebh s,
LA L, B2 @EEm s FEEMS 0 Th <, &5 £ ORI W ERIEC RS DR
%ﬂ“fh<pk#M§T%602ZZ'A ERFEOEIRMGE S ERIOEL 2 & B CHEET B Z LOLEE
PEUTL 5, FLO 3ROEE - BXIRE - BENES LR VS 2 212k - CEFRFHEE 2 HE S 5 FiE
owfﬁiLA#,_@ﬁﬁz$5ﬁ+@ﬁﬁ7§hfw@w 727, KGR ERER bR & o
HAEC, Lad, AEEBISERTE 5 X5 2RI EARMR 0 5 HEERE L7z, BEEEi
@ﬁ@ﬁiﬁm&tL,ﬁEmZEﬁ(T,M)%$U%%Mﬁﬁﬁm2aysmte7iii,m&zw



20 i f ] s AR 22 (1)

25’) IR L LTHER S 2 &A™, eld 20 & 26 53D
RO ERIFEE O s & A & RERERANTAE U288

) o aﬂmbnfwﬁm# I ERATH 508 7#5%J
HEEIZWEELDZ, ThD Mﬁﬁ@ﬁA/féﬂ FTAUE L VA, FEE IS SRR
EHFVNETCHL, UL, HIE FER T MEERE THADII L, TR TIIHEHIICEETE 3
FREOVREETEN, ;:,é"ﬁie‘ ENTVAMEEER AT 5 ’&~'@%%o

RIRER T, FRORRTmERAR 5 HBEOBRMIDWTHREE ERES LB LI R
5, FFREL A4 0 RN Tﬂ?@%ﬁ%@’maé7oﬁaywmﬁ*ﬁﬁmﬁﬁﬁfﬁwiﬁ$f
BUICPWTERBIDINTCERZ ARG -7 (H25), LN -7, FETHBOBERME TR

e A MBI 25+ 2 2 10 2 0 BHER0NoHE E?%”&#nm&qﬁ F 7, ERMROBRS, S, BT
Oﬁmﬂ SALRERIC & NG b, MBI R AT %o%mﬁﬁhﬁ@%7mﬁbfﬁ?c¢7oﬁ

IiE & W@mﬁMWiwé”wmt%ﬁ@#ﬁ@?m@#ﬁfiﬁ”$qfﬁﬁéhéoO?K,zh%
DERE L LU Z BT 2 IO W TETORE &M 2 Th v

WE DESE, HERATEMERIZ BT A BT %ébéﬁémf&ﬁ&a’héois,%ﬂ%ﬁ+
2, JOFEEGEY O rs EELGEOZ &ﬂ’ﬂﬂhz’) tENR, LAL, BB AR A ml;lﬂ)
TIREIZ W TR ZHE S 2 v, R ORIRE 2 OISRz E 2 %&O<m2ﬂnc VYL
kI, FTE LGEREMEEAL L, BAOE if/ﬁf.ifﬂﬁ’(ﬂf?bﬂé&?—”i% WETHL, ZOBE, B
CHREAZERERL TV EY, MEOEREERCES (0)PEXTIZ L8R L TV5, F 2134EH
WEAFII B W T LR A TV A &AL L, R ARG IR 2 F“LTWBW;ZA‘;/ &AL
ELBBETHE, COBSEEFSRIMEAL 20RIOREANERETSOTHY, FhLIMNORE ILEY

AEOZ LIk 5, MEOTEEICEL T 7memﬂ6m =EI% Ne aﬁﬁ@§ﬂwﬂm&% IEE L
TOIREBIZ B 0 AT 2 <, PRI PO R D BTN T A - 7 T 0 B o F 72 HoDGES ™!

I3 HEE O FEER R MEkﬂﬂjfuﬁvEﬁQ%L7a&AEWW#%@§7'5L&g<Xm_ﬁ§fc
EHELTWS, INADHEITIE 1OEZ HIZIZFT—HT3, —7, CLARKD 3 20 EZHFIFV
TR R A WS L, HHER OB R FR T ABERZHEO R TH » T, BHROMETIT v L85
L,oRE ZRATEE A 0 A58 ﬁ%z%@ﬁ\?lgéf L7 LILE MR 4 2 FEE S 2 R B
%%TM@ﬁ%WWMVWWquvﬁWL wgwfmfﬂin%éfmfwék%iémﬁﬁﬁﬁ
HA3, LU, SEPOEEIZIE» 20BN D - TS -0EESEIIIEF T8 313 S0
MEEZLZLETEL, TORENEELL EEED L %’f;/ GREW, AmT) TR AEELR
bitd, #H O LR OHBUIGEIREAR R EROREVWHANT ST L1281 <, F 72, HRNE
SRRz EWLTWU7Wﬁﬁj@oﬂTN®@T,3@”*I@%ﬁb##@JJ#EW‘TWH
MREENT &7, 72k Kii\y MARGETTS DEHIZ L, T F <2 5O HE (80mn) 135 {HCEK Snn
EENL, 610, FEFETHICNEZEGE LT, B 164mli Ut nz, 20 k5 I, WAROMU
A ETIE SRR Jn’?ﬂﬁWﬁTU‘(Zﬁﬁt’(’ﬂ%ﬂ:l i 1’"/33 72V, WE,
TV & hd, ATIORNT 218 F 135 750 TLAm—mM@Wm‘K
%@ﬂﬁﬁ%%ﬁmlnfﬁﬁﬁwm%#%%ﬁ@&?ﬂ‘,ﬁT ERA é%Tﬁ*ﬂH@
552825, ZOE 30, AEGTIHBEOBUNIT AE %‘REE%»@{IRJTHT TH b, L
%ﬁm“ﬁﬁﬁﬂféﬁfﬁﬁ'ﬁmouﬂ&ﬁwm7HHZOH”%]@@AW&%WL%Z'Z$%O
L7 T ME OTEE A L IGBIRMER IZHE L2 5.2 2 LBHN 0T, 8 25 1TI0BIRMR & B 728
RFZTEH T 2500 & ERE O LR R 5 R &&%tole&ﬁFmWFWmﬁﬁ Iz,
AR ERR COMERE & FERED L E &0 THfT 2 o T H@@TA”@%w W B,

BEMBETR S5, WEOWRE STV 2 0hFBEIMNIFRERICHEY S0, FRORTEIZ LA
ERZHRH 6N D, ZOREORTFEIZ OV TS BRI 2 /5B ,U HEZEIZED, eTED

0

‘—z
RN

o

_2()_



HEE R B 2 R — 1. 21

TIZENTES, LU, HERROMEERPS c&fKd s 2 <':l+ i: IZEET® 5o MPRETETREZR Ol
FENLRIE ST & §0R & el LIRE &5 E - T 23l LR, Bt 2 2 M E L
TH, k7, ELoBEBIZoOWT, BEOEEF ZEaNTEELN, ¢ @Yﬂﬁﬁiiiiﬂii D ORI & B 5, —RRIC,
TEEOME G — 7R VESH AN, ThERFEZESSEEFELZVEIZEEL il
E%V, ZOL3RELOBEEIRMEE R, O UAEZIWREITE S BEs 5, Mmﬁk# ZREOH
RITEDFA T S 5 TEIHGSNT %f_o FOEPTERIAFIE L0V & AL TOPEYITH A 5,
DEDERIZED YDA Y 4 B L BUEN" 0/7/@2kaw,Juﬂwtfmﬂ@@@%zﬁﬁfﬁ
BATY, Thbb, #VAOESLENIRAAETECE, 20=12.50cm, 26=8.80em TH3, WZIZ,
PHELOBE  FI0ERE  (r)=250-5 3%
o 45 (Sc) =my? =28, 356mcm?
M IE3 (GC) =2my=2x5.325mem
RITELOBE (# D B ()=t 52 =07
FEHOERE (S,) = rab=27. 7501em®
B HE (G)= ﬂ’a(1—%€z)cn1=2>15.48047cn1

RO (E)= 25 10052959
WRIOE RS (Ey)— S0 x100=2.46%

17 TIAEES 120mm 0 & X, I 2AEOLIE 0593 L 25, £, c=08TH5H5, il
RO FEL S, Eg=T7.12%, E,=5.12% Thd. 47V OBETVTNLA VALY RER, 05
DERERRIAEOTTEAK & < % 515 CRMTERARIEME B 0 3 HE B TH5 2 LERLTY
50

BOHEBITE oy Py FIZARLZREMEEEBEOBICEN T 2 SHEIZIZV 2D TIREC, T3
TOEAMFENE A SHEEAIITVAE LD ERE L, CORFEIZR S WREE I A/ & 2 BEOBCIERAL
LEWZEF S5, FHUHBIZEL NN ELEBEEOERCHEE REET 5 28 2RO » 5EE &8
IR AEEHIRBESINSEPETH D, —RII, BEOUIIGBEEENEEIZ L 520, EREREET
5L IERT 2, BAROG 2 5E I W AEAIIEOF > STV S L x I QIR ST
e EEDEEIC2A LB HND, L##of Boi» o flEIziE 0w 358 I NTROEIEN 2
CBATHAD, FEREBEORE L LTEFRS ATV D, UNOER &EREDORIGRZH S 2
i2TAZE i?%gm LAL, UhOESSEOEELBRRAESIT2I 28128, UhofERzHE
MEICEAT S 2 L ETRTHS I, 2L zlE, EHRAOESICIERS ) mB UhoRks (H20) 202
7= RN @@%@mhﬂm%ﬁu%@ 1FHeb vz kI, b@%& BROREE () OFEIZIER
HHOEREEZREWEZTIIEZ S B WZ EIIn ) ETE 2V,

RO L1z, FHBICBWAERERERERLLI LA LD, AHRE SIZBRL 2R 5 B VWEH
HEW, ZOLH REEAS, AMBEOFEERIC S - TIAEE O TEE - SRR OELE - i
DUNOIEFRZIZ ST 258 4 OFRIMIEERPVETSH 5, E & EFE0FREIZEEOMEERE & R
W%Qﬂmﬂﬁ%%f FRIZE N TR 52 LD 5 v, ABIEZhsDEROAFIZDED, &5

1Tk ERE IR L2 ER 5 2 A RN Ak L,

SR O EE RN, BAR ORGSRk M A 2 0itiT b 5, BIRIR 2K 0 2 1012 & A8
ARG REREE A EAVETHE, L2 L, B BEE N AR EO RS BV %[ ok
BRI EEA RO SO TS EREASE LNV, TOLH L EEINEVERETIE, LoFETHNT



22 i & izl A ACKEFER 22 (1)

RS AHEET 5 2 L BT B, 20 VilEEike LT, AR CIEEHARIR sk sk o fH BRI
IZE T ﬁ@mz%mmbkmuo$Wﬁm SR DFAILE B EERIZEES 2 & & <, RRoBLEER D
bJﬁ?RHHf/J\%Tf?/ET§% ETHb,

AR LA BREIR T D 5 5, 6 =60" ORI EEGEIR R £ i L 28R, 2 0 R
MT%é_kﬁmb#gﬁotoity%4@@@ﬁﬁ&?7ﬁ‘ CEEAZAE, HAROER
A ERT 32 EATE, HELBREOGEAM? 2 LA TE S, &5 h/-MREIRIRR & 123
LR XA 2B,

1. RN ARORIEE () DG SNd, D0, BRO T8, HBAAMKLIV G, FXLTH
PRIFETEIR I /i S B,
HHOME (0) | Qﬂ)mmmﬁ TRECHEL, BRO THE CESEIPE LR,

WHOBE (0) @ THRIE, 0% BFEIETNTO e 126 LT—Ef &R/, 100 % #F0N0E

emﬂﬁb\k%<tﬁé OhTES ( 27 Bk E W) NEET B, :
WBHOmE (0) HE—EE2TRTIBAI0E, e PRELLBIIONT, HROEFHEIO 302124 5,
&z, S0% IR E L 0 FECoEENL 2 MU T COMERHI RO 2 AThH b, € WNEWEE (e =
0.5)1243, BIRESIC B 5, e MhEL B BIIONT, BIRO Hix, 38T 274, HTETIEe
PO KREVIBETE APEVIEIR A R, u—maﬁﬁﬁmnmﬁémifwfma 12k L CHBATEIR &
%5,
BRI 05 LU e AREL B BIZLAN S TELS B2,
5. e (L) EaoEs fAL S HOBE A S5 20105 E 2 45 &, BABIOBRIR D

ST/
5N5, TOMBOMEEHEI 0B LV e A —ED L EIZ, HEORE S IZHHIL TWE22I2% 5,

54 Ly

1) ANCELLIN, J., 1956: Recherches sur la Sélectivité des Chaluts pour la Péche de la Sole,
du Merlan et du Merlu. Revue des Travaux de L’institut des Péches Maritimes., Revue
Trimesirielle. 20 ( 3), 295-332.

2) FEHE - JLesEaL, 1959 [ EREOMEE O IRIER-1. S0R B HWHER F o — LIz & 5HEHE
%.E%bﬂﬁﬁ (16), 1-20.

3) , 1959 ¢ FEREEOHEE OFIRIEHE-V. dmBH0ER o — ViBIZ B 372m
ﬁmwmﬁm PECOKERER, (18), 11-24.

4) . L 1959 : EEHEOMIE OBHREH-VL 75 b ¥ BUSANE B 517 555 mmE )
FER. VXK, (18), 25—49.

5) . , 1959 ¢ EEHEOMEE OEIRMEHA-. 44 mB B WHER N O —UH 51T 560 mm
HoOSERIER. PaimXoprg, (18), 51-67.

6) , 1961 BU S MEOBRIRER & 2 OLINE U a8 RS A OIGH. PR,
(23), 1-63.

7) BERST, A.H., 1961 : Selectivity and Efficiency of Experimental Gill Nets in South Bay
and Georgian Bay of Lake Huron. Trans. Amer. Fish. Soc., 90 (4), 413—-417.

8) BEVERTON, R.J H. and S.J HoLT, 1957 : On the Dynamics of Exploited Fish Popula-
tions. Fish. Invest., Ser.2, (19), 1 —533.

9) , 1957 * Mesh Selection of Cod (North Sea and Arctic) and Haddock
(Arctic). ICNAF. Joint Sci. Meet. Pap. S—4, 1-2

10) BoEREMA, L. K., 1956 . Some Experiments on Factors Influencing Mesh Selection in
Trawls. J. du Cons., 21 (2), 175-191,




Y ERIRME 2B 2 BERAORT L — 1. 23

11) BUCHANAN-WOLLASTON, H.J., 1927:0n the Selective Action of & Trawl Net, with Some
Remarks on Selective Action of Drift Nets. J. du Cons., 2 (3), 343—355.

12) CLARK, John R., 1957 : Escapement of Silver Hake through Cod Ends. Summary of U.S5.
Experiments. {CNAF. Joint Sci. Meet. Pap.5-26, 1—-17.

13) —— , 1958 : Underwater Television Observation on the Effect of Chafing Gear
on Escapement of Haddock. Summary of gear selection information for the commission
area. ICNAF. Ann. Proceedings, 8, 101-102.

14) Davis, F. M., 1929 : Preliminary Notes on Experimental Trawling with Cod-End Meshes
of Different Sizes. J. du Cons., 4 (3), 287—-299.

15) Farran, G.P., 1936 : On the Mesh Selection of Herring Drift-Neis in relation to the
Condition Factor of the Fish. J. du Cons., 11 (1), 43-52,

16) BERNE4E, 1971 = V@O BRI ~ 1. 23m BE0 Ty FT¥ FOMBEERIEOHFEEZIZOV
W, AR 19(2 - 3), 1-16

17) GRAHAM, M., 1954 : Trials of Mesh Selection in Trawls and Seines. J. du Cons., 20(1),
63-71.

18) GULLAND, J.A., 1956:0n the Selection of Hake and Whiting by the Mesh of Trawls. J.
du Cons., 21 (13), 297-309.

19) ——————————, 1961 :The Estimation of the Effect on Catches of Changes in Gear Se-
lectivity. J. du Cons., 26 (2), 204—214.

20) FRpafiisk, 1968 @ AOOMEACEENC 1T 5 n WRHG - 1. RPRECEES, HASE 34 (4), 319-
323.

21) HopgsoN, W.C., 1927 : Preliminary Notes on Experiments Concerning the Selective
Action of Drift-Net. J. du Cons., 2 (3), 356—360.

22) HorT, S.J., 1957 : A Method of Determining Gear Selectivity and lis Application. [CNAF.
Joint Sci. Meet. Pap. 5-15. 2L

23) ICNAF. ICES. FAD., 1957 Summary Report of the Scientific Meeting of the ICNAF. ICES.
FAO. 1-15

24) LG, 1962 @ BB EEIRMERHR 2D WL JUEEARRRR, (25), 20-25.

25) R, 1953 #EHiOHER L AR OB EEIZHT - T . HAE, 18 (8). 365372

26) Lucas, C.E., A. RiTcHIE, B.B.PaRRISH and J. A.PoPE, 1954 ! Mesh Selection in Round-
fish Seine. J. du Cons., 20 (1), 35-7L

27) MARGETTS, A.R.. 1954:The Length-Girth Relationship in Haddock and Their Application
to Mesh Selection. J. du Cons., 20 (1), 56—6L

28) . 1954 : Selection of Sole by the Mesh of Trawls. J. du Cons., 20 (3),
276 — 289,

29) McCowmBIE, A. M. and F.E.J. FLy, 1960 : Selectivity of Gill Nets for Lake Whitefish,
Coregonus culpeafornis. Trans. Amer. Fish. Soc., 83 (2], 176—-184.

30) BRUAHERE, 1967 : fEH LIRS &usmpie (B, SIEMEEoMRNESE.  JUkokERR, 15
(4), 73-80.

31) OLSEN, S., 1959 : Mesh Selection in Herring Gill Nets. J. Fish. Res. Bd. Canada, 16(3),
339 — 349,

32) PARRISH, B. B., 1956 :Experimenis to Determine the Effect of the Use of a Small Meshes
Cover on the Fishing Power of the Otter Trawl. [CNAF. Joini Sci. Meet. Pap. $-4.1-13.

33) RaFAEL de BUEN, 1927:An Account of Work which Spain has carried out in the Atlantic
Ocean and the Strait of Gibraliar. J. du Cons., 2 (3), 269—308.

34) Russkl, E. S. and T. EDSER, 1926:The Relation between Cod-end Mesh and Size of Fish
Caught. J. du Cons., 1 (1), 39-54,

35) MEEEEER, 1955 @ MR EOERERICET A HGRNEE. OAKEZSBABIFEKERSHEEES

— 23 —



24 i A i & AKKIHER 22 (1)

£, 67-68
36) ScoTTiSH HoME DEPARTMENT MARINE LABORATORY, 1952 Underwater Photographyof the

Seine Net whilst Fishing. World Fishing, Dec. 1 (9), 329-334,

37) VREEOKMERFIERT, 1950 S IREAIRNE B (F Z%ﬁ@%) 3. 1-242.
38) JEMIEHE, 1942 10y A ORUFEE - (FRS L ONMRAGEE 2RI 2 —lE. Bk 11 (4), 146
— 148,
fif g (1)
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THB, it, RHOBIBRELS (&) EAXDER LY
ThL, Ol FP?ID'HJL"C}’)O B E—ET S, FELIUF BN 2>0BETH 5, bli F, F’
BLUO LT ABISERE T L, 20XMEP, PPRUQELT 5L, thHE ABOREA (§) OFEkE
(, , ¥, ) Cai’)é@ct’) R bend, ThbhE, BHO—BRIOEEELL, OABLUOBEZN
Fhylh, sl ThEoEDL)IzEbENS,
App. fig. 1. Relationship between lozenge (4.5.C.D)
and inscribed ellipse. Recutangular co-or-
dinates system were expressed in the line
OB as X axis and the line OA4 as ¥ axis.
The co-ordinate of § is {%,,%,;), with center
of ellipse at origin 0. § and F or F'show a
point of contact at the tangent line 4B and
forcal points of ellipse. FP,F"P and OO0 in-
dicate the perpendiculars from the point
F,F' and O io the line AB.
1{,2 2 2
oL = .
e 1 (1. 2)
(1.2) Kammyc (1.3) K& 5,
J 2, o
%——%3 tan (- —0) (1.3)
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a (1.4)
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App. fig. 2. Turned ellipse in contact with the oppo-
site sides of lozenge at the condition under
which the center of ellipse coincided with
that of lozenge. ORisaperpendicular from
origin O o a side AB. OYand OX are rec-
tangular co-ordinate axis at the origin O.
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App. fig. 3. The path swept out by the center of el-
lipse. The shape of trajeciry is a par-
allerogram at the state which ¢ is held con-
stant. O,Y and O.X should be read along
the Y and X axes at the origin 01, O:M is
parallele to AD.
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