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HEREBINS KT EDERYHERBEG. ATERGH, RIRAEEERKIT
HER R EME KSR b Bt & a9tk Bl

TEERTHEYNERNBRIEE AR MABUNMYIKER RS, P
SIF ERREZMEF N MANFHER, N TERYHHIRS A KHEEBAR R
2K, I B AFIFROCEE R, WAEN AR SEENMHEXIRE, THENRIEAEX I
EESYPHE NN ERNARREREE, EapPROUANHM+REERESE, M
MERILHREERANRANESER,

EREYEBLHIZITER 12, ARD2EAVEBME L, KXY GHHh G EZH
frifd+ R R AR, XMEHR XU H R BIFRRBE S8R /NIRRT KV
M aEYh, I L R B RN S, ERTASER /N, FIUERLAEREL /N

F12 kypasbELahoBRIES (%)

i& ¥ (= *)

' B F X
8.0 10 20 30-——— 40 50 60 g/ N— 80——— 100

KA R T8 6.1 1.43 3.59 0.08
Ea LS 8.9
ETRE 92 1.6 0.28
H A 4F 51.7 45.7 33.4 5.9 2.7 0.41 2.57 2.75
H AR 25.0 19.66 8.97  8.553 0.23
ey 2.28 7.27 37.6  30.91 69.79 1.53 6.87 67.58
HibEE 20.44 1.01 22.43 34.25 46.46
Hhfa 0.45 11.22  13.19 27.54 64.52 43.85 29.64

& 12 RAAEH, AKEREN KGN EEamEABHNE K, MHILEXE, H
AIBHERFKEAKYGENSYRNELARKR, BEMNERLFRENETRE ML 4,
MR/ KL H AR A EE R, MERKYRAKNEK, BAAEITERDH
BT o5 19 B 3B I T 35 3B I A £ S R LE BB S Ko

REKYIGENRYRHLEYE, HEREFNMLIRD, £ FHRA—ME
MO ELEAREZH (HLEEHEW62.2%), —1MEHRENSHWHEHOBERLERD (4
24.8%) —ANBEHREANSE 3 HULEHER DL, BENMEL, —TBHhRSE 6 F
ENEGiEL/»

(m) FE

LESET R AR HEEKYEn kA Faitat ™ bRy EEBRRNERY,
R RMLUR R EK Y 9tk .

KATR 3 MEARESTHIMNETERKYEEN BT,

(1) 8 1965 FKVYiEMEERY ST H &R ARNENBE R R E 5FERNS 6
gLl (A 5), mE s AlEH, KVitH 4 BT ei ABRNER, TEEERN
H 4 Tk XFE, BRI D &R EANBERA Ricker [K(1958)MIKFTEHR S HY
AR

N+ Ny + N+ --- + N,
N,+N,+Ns~+ -+ + N,
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_ 1618343816+ 10+7+3 g
261 + 161 + 83 + 38 + 16 + 10 + 7 %
= 0.552. 2000

MAFETTHR $ =1 — 0.552 = 0.448 T

(2) Bapanos X (1918)P R AR EHR 5T 1r
THRIZEABMARIENER N, X—#
#7E Cesepros X (1951)P N H i FH Wy TAEh I
BRI TUEETS, fxX—Eip, HELXRANEE |
SERBICR AL

100}

— ~k, ' L ! PO B Ml
N, = Noc™%* (6 £ 2 3 4 5 6 7 8 9 10 11
— . N s By L
o ANy HERBATERNMENOIRE b 0y L ywupmpnssnmnngss

AFEEERFET AR, O LRIFEN 3B BRI LR B,
HBERE), RSR A kR Y BRTE T AN S NTHE R,
ST R M, Bapanos [ (1918)FRIEMLTEI, HHK No B ks AR

ke = lgn, — lgn, %0

L— 4

K Yy KA 4 5 10 B ERA LRRE
by — lg261 — Ig7 _ 0.603
10 — 4

BHRE

261 = N, 06034

N, = 261 06030
= 2918

N, = 2918 ¢0-5%
WMBEFTE ¢ = 0.452

(3) Tioprs K (1963)% i #& Bapanos [ (1925) B H# 8 B S RiRPRAE R 7 BEAER
IR FA—— B R AR PR SR B T T 8, Thopun EXFIRRFE 100, 250, 500, 1,000
MESH IR RFR SRR T RO X REHERE, UKEAEEH. MA Topm KK
E 2%, AUEFES B RPN E R F R RAE SE N ESETE ¢

FERYHEIBENLEEE S, 728 PMRESLTIR RITER Y 11 . 7£ Topun [KHYRKE
TERQEIETE S 0.40 £,

AER=MFETEHD BT RELET (6 = 0.40—0.45)c FRATKAEHE
~0.425 TEAKYIMEry RFET 3,

2. HRARLER: HEARWEARARTEEHFRRENST, HABRX—FEER
- AIENIME, BT EMAMIMERENEE T ERRN T EZEES N
g '

(1) Topun [K(1963)R#E Bapanos K HRPEER IS, 32 H PR TR E B R
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TR, HEREGERBERHE S TRER, IARNEFZE-ELPRE
328 8 SR P B 24 B R AE KR R AR 3R R — N MA R B IR IR IR 1S, BT
BEIRRBRERED 1,000 DMK HILRIERFER, &3 (6) RITHER T, RIBHFET
TR H AL,

FEEEERKYMEREETTER ¢ = 0.425, KYMERITHRGREHS A, %
MR 25,000 4, 4% 0.425 RIBE LRI R, BERA PO MEEIR L I, HERY
A 19 DL 19 ¥ ED 1,000 MME IR KGR, FETHMRE 0.28, XstREARL T
#,

(2) Pyxawos K (1964)% R IR — R M R (2,) SHRERER COMIR R, BUT
KIEFRERE 0 FIA:

(8)

1 — g—k(‘m-}-l_to) -1
1 — e—k(zm—to)

I = [lg

LA RERIRER (1) /E K Bapanos ESHIFMER RIS, HRIRER RBERKRFIH,
KW 35 — RO B R BRI 02 4 18, R BB ()R, % Ricker K H B
A 0.24, 1, =022, BLERSBERARGIE

. 5,—0.24(4+1—0.22) 1
I, = [lgl ¢ J

1 — m0-2404—0.22)

t=17.5

THRLER, HATLTE N 0.30 Fo

BB R T T R RO R E R BRI, BRAR T RBIWHT, RITRM 0.28 14
KU HRFET &,

3.fFET R EECIRH, RACEAERAC R ESHPFRTRE)I 2N XFE,
BERERTRKK BRI R, ZRMHETCRUTRES . AREIFAIEARS, LR
BRATRZBEEBA B ER TR E. MHRETERR T —E& M. B
 WBEHKR, BARCRLRSE/N i, EErEHOHREAT R R NS
BT R, BAARTHFE. KM SETE ¢ = 0425, HRELTEK M = 0.28, FI%
HIRRESFET 34 0.145, 27F Topun K(1963)P N AR G IE, FFF AT HNY
4 0.19, FEXFERIHEHIIRERIEI T , BARFETHRRLA 0.235,

(R) @lEmFaHn

EEBAECERDITHIRI: “DREBEXHEFAN+LEENEDE, FETE
BTERERHAEY, AMEBEEHT METET XN T ERAEENIAREGE
s ARARETIEE R, FIBUROUR T WA K& N H A TE IR BRI
Y, BEENREA BRMEARREER VIR EEEERNRE, FRERES TESE
Beo

KA ANV R TAR R A ORI Al ZE ARIEARREIR BT IR
HBEMITET, AAKARBERENE B, ARRX A, A5 Ll TEERT
AP TAE, Hakomeekuit (X (1950, 1958)003, MBI B MEIR, {BMRERTIIL.
27Nk
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EEAWHMARRPMA: MHEAATAOAHEENSEFBRSEDENIAH .,
Holt I (1900) BAT—HAWAHNREY, MONMEAREREEZREMEEVENTGE,
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Y1 %1974 DBapano (1918)19, Russell (1942)87 Ricker (1945)1%, Tiopuu (1963)5 #q
Pyramios (1964)PMEK,
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K, = Ny Wi (9
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Y K, > 1 N, HREYREHEEINK; K <1 N, ERAMEE TR MY K, =11,
HREMEERRER, * MNEARITGRHETNER, NEKRTLRERKRNATERE
B AT, K

K, = ___V%e—ko, (97
BEE K, =1, X{EERESERIFR,
ko = 2.321g L= e (10)

[1 — e'k(‘_‘o)]b

BAELL ko APEEHT, DL ¢ ABEALHT, B R T K, = 1 & ko, SERXE, SLERETED
Rk,

Pyxamos (K98, REYHPEERE 1N, TEAE K, =1 NFERHET6E
EAFAERGEDR, L, ERREBWEET, XHEROHEEEARNRTIEE, M
BEREE, i, R e R4 TREU LEZNER, T RERERYE, T
B RE AR EYENRR KNS B R TR E MG it B—2 i8R P, 7
B T HA ER S ER BN S BN M BOR 7 A B A8 .

THERBEME S KT KR ARSERE, TRIMMTERSRENHBERE
RIS T R G R SERE N R/ NE R B T E.

#% Pyxamos (X (1964, RKEKYfra Rt (B 6), KMIfarHRIET KN

0.28, FHAAARFR b § = 0.72 4051 —F SREBIRHTEATER, KMME T 5 4, 55 4 HIHEA4PE B
HEHREYRAFEEROER, HE6 AIEHABHY £ {4 4.5, #& Pyxamos [,
Xt 2R/ NOREB i,
_ NS Pyxamos KMXFGERMESEMFIRARNAEYRE, BI143LL 0.19,
0.25,0.30, 0.50 } 1.0 EHMHHBRERITELKYGBESHMARR/ NS HRNERT
HEERER, MEREENARRMRESHMARRFEETORSENR/NEER
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0.1k 09} ' B7 Kyt RFMEHREL 019/
ook 1 ) ) ' 1 1B, L ] 1 IR R R

t 1 2 3 4 5 6 7 8 9 10

IN—% & +— R, 4BC—H
Be6 kKmMpbiraRihg AFhEEANLR; ABC'——LL 0.19 1uiEH
- S—ERE; hAh—BRECRH. MEH 4 BITHRHGNTERHRE,

HE 7 WA, G EREICEH N 0.28 I, R LM FMEEN 4BC, MRH
4 {RITIRLL 0.19 HYSREEHEAT 7iH, MEf RO MR Bt AR 4B C” (B 7).

BREMAITTENNHRERRESN, SFEARDNERECRESHRTMREN R
ERFEFTHEERI R/ FROATR, A

R = Ny %’ (11)
R ¢ AT RIRBNER, L AERFELT R MEBHHINEE CH
¢ =r—2L (12)
M+ P

RHEI P AR TR, MABRELT R, BREER Y HHHNMEEK (O 5NMAEY
EEDIFH, A
P
M+P

MAFIER W 4 2EUEA R (EERE R E AR DN ERMR I S BHREAAS,

=)

. Z NO"_(k"_'_m”Wt
W= (14)

Z Nye~kotme
=’

Ak + m) A BASEC R BB SR TR K Z o

AT AR AR RO ) 1,000, i EX Q) A HHEEREMBHBRENRAE T £ R
[l MESF IR IR B EECGE 13,8 8)o B 8 RIMAIR A B/ N H IR , PB4
REER. il 8 ;& 13 olE H, RERRHIIR BN/ NEHERIEE M RENE
TRHE AR, RN SAERE WA REN RN A, MR SIRKE
WP = 1), REERBRENR/NEFFR A 4.5, W15 Pykawos KR E/NIHE

Y=R

7 (13)




REL: KYIRHFBESEREREABSIERRNFR 403

AT, HMITE X —~FRHRIERFRER. WREBE/NEHFER/ NTIRFER, &R
AR/ANBRER KRB RSRE, TZRERENERE, WREMNEHEREATIE
FEEW, e —E MR T, AR/ NMEFER IR BstiiR.

nr

{ 12

11r

Shet

4 ‘o 6
3t & 5t
22
2F 2, 41
A <5
1 a/_c 3
1 1 1 1 11 1 1 1 2 L I " " N
t 2 3 4 b 6 7 8 9 10 t 3 4 5 € 7 8 9 10
HE KUSHEFRRNEDBEFRR AR o
BHRENAYERAE(Y) -
P—HRIREE: — i nr g, —Fs:
- ° P——R#IRE,

R KyMaTRESEEZMMENERBMEAKR
GREAREEDS 1,000, B4 7T558)

BN W OB O£ #
wm o R E
I 11 I v A% VI VII VIII X
0.19 43.86 ) 56.58 | 65.65 | 59.38 | 54.52 | 46.30 | 38.59 | 29.91| 21.74
0.25 43.64 | 56.85 | 66.76 | 67.69 | 65.04 [ 55.20 | 45.71 | 35.63 | 23.58
0.30 39.53 | 56.75 | 68.15| 71.86 | 67.71 | 59.48 | 49.30 | 38.39| 29.13
0.50 37.80 | 53.56 | 74.84 | 84.53 | 83.72 | 75.67 | 63.13| 50.64| 38.39
1.00 5.45 | 33.12 | 65.08 | 85.76 | 92.24 | 88.07 | 77.05| 62.39| 48.33

WHEYENEESTEVE, M RARSHEEEE I, Hib, RAITTEEEE
IRHIEERT, SRRSO ER I AL E, AFEPERERITHONE, HEiE
HFEF AN BERALZERALFNERAT . FIT 1,000 MMEFE SR BRI
B, FEBANENERABRAEZHFMERR T EMEHREM R, HE
HERFIT R 14 XA 9

& 14 B 9 AIFEH, E—ENHBIEET, 4EFENSHERNS B/ HEFR
IR KNS s E— BB/ BB F RS T , AR R B35 Rl iR A sam

Do

HRERERAEREOBRENTRERTEUTSR: TELSMAHMMEERE
S5R/IEHERNASFUREGEENRERERAERANSEE, #lin, LL025H
HWERE., 4 BAR/NESFRELL 0.30 PFEHRE, s BARNEHERNSEIRE
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1 v v VI VII VIII
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0.30 526 689 894 1038 1149 1221
0.50 256 448 717 916 1058 1164
1.00 0 133 486 755 939 1079

RIS, T — A A AT BRI X R A S 1/7 2455 DL 0.19 HORERIREL, 4 9
B NBE IR 0.30 RFRE, 5 AR NEHFRIAEERKNSME M S,
TS — M AR Aa R R BRI —FMO®E, Wik, RITTUERBTRE SE/MEH
ER AL AEER AN ERERESBRE R,

MUt ET LR ), TR i W T R ME S R T a2 A £ 8
o BB/ NEEAKK B METRIEE B RHEN BN AG T RIRERNERE. W
EFTE, R — BN B T, AR R R R R MR S R
BUINIF R DRIL, R R B SR A I AT S M R ARG BT, FUATINY, BER
SN LR 425 R I 2 FR R R B AR PE T 3R R D AR RO A R LU R BRI BE SR P 1
HRo

MK R R P BN O IR T, A THEHA B TR L I 3K
B ERBRENTEN, WitRU, & REEHRRO N SR BRI 893 £/ ATTHE
£ 1,000 MEEDBRET EEMBGRARIAR MEMBNIARE, BRI
AN B (4 DINEOY 3 1), BRBRERNARE, HARBRNBMEARL RS
BORE, A PR MR R SRIEAE 7 R R B RO TR B IR, TRATRL I PRIE AL FE A
MR R B K EAIRTE T, A8 B R A R N R IR LUS SRS R TR = Y
Hifo #lzn, RATFTLUE B TR0 MBI 030, M8 5 WHLE N B/ MEFE A, LR
FIREIRE 14 %, MAEEREN BHERFAE,

IS ATRE IS IR EE A S B R B E R R LU B R R e e A TR .
P20 3 A AR I (0 4 S R B O 2 X 3R TR TR R RN Ao AFTAR, E—E
MR EREN T, A B BRI, 40 SRR Bt Ao

KWt = DR R R BEA KRB IS A T BE, T RARR B ABBRSHFRA
R, BB TR RE R, B9t Ky ifar to = 08 Jomt 5 s 23 1 20, RIS A
BRI E AR BAE S . BRI K Y RIRE RS EIR, M S5
A RSHI TR, R R, B AR BB, AR K TR, 0
PR B AR A S — K B HORTER R, R D4 A PR O rE ORI, BRI S
SRABKEALA, AR RYENRERE T, ERRERRIESERGR
BRIEARE/N T/ NES R o EAEKRITHE/NMG, FERMKERSFBANSE
hea o 1.2 YRR ERMS = E, Mm% R RERESA, DRIEKERAES
A RA BB R, MR R SRR
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Wt p— 10730{1 —_— 6—0.240—0.22)]2.9914
R 78.5 [ K:

W, = 8670[1 — —-H¢—0.20]205
AR ENERRERSRANEAK SLNEEAR LAEM, EHIMBE RERAR,
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POPULATION ECOLOGY OF [LEIOCASSIS LONGIROSTRIS
(GUNTHER)] (PISCES, BAGRIDAE) WITH REFERENCE
TO THE PROBLEM OF MAXIMUM SUSTAINED YIELD

Woo CHING-JIANG
(Institute of Hydrobiology, Hupei)

ABSTRACT

The long-snout catfish—ZLetocassis longirostris (Giinther) has long been a valuable
commercial fish in the Yangtze valley, yet practically no information on its biological
features can be obtained from the literature. Age-composition, growth, spawning,
feeding and the problem of maximum sustained yield of this fish have recently been
investigated for the first time.

As material for age-determination, the pectoral spine, urohyal and vertebra have
been used for comparison, and the first-named structure is found to be more suitable
for this purpose. Formation of annulus in the pectoral spine occurs in the middle
of June to July. .

The relationship between the age and the body length can be expressed by the
equation L, = 980 [1 — ¢™0-24:—0.22],

Owing to the fact that individuals of L. longirostris over 78.5 em in length have
a body form muech more elongated than those under this length, the weight-length
relationship is better denoted by separate equations:

For individuals under 78.5 em in length:

W! = 10730 [1 — 6_0'24(‘_0'”)]2‘99“;

For those over 78.5 em in length:

W; = 8670 [1 — 6_0‘240_0'22)]2‘085.

The relationship between the radius in the section of the pectoral spine and the
length of body is in linear regression. The length back-computed from the radius of
the annulus generally coincides with the actual measurement of the body length,
although there is indication of the so-called ‘‘anti-Lee phenomenon™ in such back-
computations.

First maturity of L. longirostris occurs in individuals varied from 45.5 to 55.5
em in length and from 3 to 5 years of age. After the first maturity, reproduction
recurs in the successive years. It is found that the region from Chienghh to Hoshui
in the Yangtze River is the regular spawning ground.

The individual absolute fecundity varies from 1,184 to 145410 (69,264 on the
average). Its relation to body length is expressed as

B = 0.0003311 L*%*8,

The comparative spawning power is highest at 4 and 5 years old. The reproductive
stock is composed of many age-classes, but the re-spawners are always dominant over
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the new spawners in number.

L. longirostris is a predacious fish with a broad recipe, over 40 kinds of animals
being recovered from stomach contents. Small fishes of various kinds and shrimps
form the chief .components.

The total mortality of L. longirostris is calculated to be 0.425, with a natural
mortality of 0.235 and a catching mortality of 0.19. The actual harvestable age at
present is from 4-years old onwards. The problem of maximum sustained yield is
discussed. If the minimum harvestable age is to be raised to 5 years old and at the
same time fishing effort be intensified so as to elevate the fishing mortality to 0.30,
the total yield of this fish might be expected to increase by 14 per cent, while the
size of the reproductive stock might still maintain a state of stability.
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