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Organogenesis of Digestive System in the Mullet,
Liza haematocheila, with Special Reference to Gizzard

Kunihiko Fukusho

The so-called gizzard in mugilid fishes is a pyloric portion of the stomach, which is
thickly muscularized, and adapted to the detritus feeding. To clarify the critical stage in the
development from larval to juvenile, which is often found corresponding to the change of feeding
habit as well as the development of digestive organs, the menada mullet, Liza haematocheila
(Temminck and Schlegel), was tested for the understanding of the problem. Samples, selected
in series from the batch hatched and cultured artificially in laboratory, were studied anatomi-
cally and histologically, with special attention to the development of gizzard.

The differentiation of the organs in digestive system can be categorized into 10 (I-X)
stages, each characterized by the type of intestinal convolution taking place in the larvae to
juveniles, 3-30 mm in total length or during about 2 months after hatching. The development
of the gizzard and other organs in the system—liver, gall-bladder, pancreas, stomach, pharyngeal
pad, etc.—are clearly distinguished by the 10 stages as to their development and differentiation.
The blind sac shows its anticipative body at the junction between oesophagus and intestine
when larvae grow to 6.2 mm in length and intestinal convolution falling on IV to V stages,
and gastric gland appears beneath the epithelium of anticipative blind sac. Upon the
establishment of the blind sac, the gizzard begins to develop at pyloric portion in the larvae
9.0mm long with intestinal convolution of V stage, and the organ establishes in VI stage,
and they change habit from pelagic to benthic swimming during the development. With
the growth in size of the gizzard, the blind sac dwindles gradually until the former fully
establishes its shape in the juveniles 20 mm long. The occurence of gastric gland in cardiac portion
and blind sac of stomach (instead of pyloric portion) was confirmed in Liza haematocheila
and also in other mugilids, Liza carinata (Valensiennes) and Mugil cephalus Linnaeus.

It is well known that the L. haemarocheila brings out extremey high yield of seedling
(fry) under artificial breeding as compared with other fishes such as Seriola quinqueradiata
Temminck and Schlegel, Pagrus major (Temminck and Schlegel), and Plecoglossus altivelis
Temminck and Schlegel, which are also bred under nearly the same process for the mullet.
This may be explained by the reason that the larvae of the mullet in early stages are already
provided with digestive function of high fidelity which is derived from early differentiation
of the gastric gland, early growth of the strong pharyngeal organ, and faster development
of the gizzard.

(Laboratory of Aquiculture, Nagasaki Prefectural Institute of Fisheries, Nomo, Nomozaki,

Nagasaki)
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R4 5 DX TR L. FOBRBE XS TERk 10mm
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@ LT\, mREMMES KR TH MR T 5
(Fig. 1-A-a,b). I I E SFEMETC, FRRIZ 2B L7x
v, MR &, iR, BT VR
LYW, BPRgofmmiEn e LT gizzard 225
3. gizzard OARTIERH D D, dri AV RE L CHE
BTk A 235, MPIERL 6 (BT T 2, wAUK
Scix 5), gizzard B XS LTHET5 (Fig.
1-A-c).
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Table 1. Record on the rearing of the larvae of Liza haematocheila in standing sea water in
0.5ton plastic tank from April 16 to June 24, 1971. The food given included 5 items:
a, laboratory made trochophore larvae of oyster (Crassostrea gigas); b, tank reared rotifer
(Brachionus plicatilis); c, laboratory hatched brine shrimp (Artemia salina) in nauplius stage;
d, marine copepods collected; e, prepared mixed foods of fish meal and other ingredients;
f, fish meat paste.

Standard Tmperature Items of

Days after Number of Total length (mm)
hatching fish examined Range z deviation of water (°C) food given

1 50 2.5-3.1 2.89 0.15 -

2 48 2.5-3.1 2.91 0.18 —

3 32 3.2-3.7 3.42 0.12 —

4 22 2.9-3.7 3.37 0.16 —

5 23 3.4-3.7 3.51 0.09 20.2 a

6 12 3.5-3.7 3.58 0.06 18.0 a, b
7 10 3.4-3.9 3.63 0.14 17.6 a, b
8 15 3.5-4.4 3.83 0.32 18.7 a, b
9 7 3.9-4.6 4.28 0.24 18.8 b

10 23 4.6-5.5 5.04 0.33 20.5 b

11 54 4.6-6.2 5.28 0.35 18.9 b

12 38 5.2-6.2 5.70 0.36 18.1 b

13 15 5.2-6.2 5.80 0.28 13.2 b, c
14 14 5.7-6.8 6.24 0.32 — b, ¢
15 14 6.5-7.5 6.83 0.38 17.3 b, c
16 18 7.0-8.0 7.35 0.30 18.3 b, ¢
17 11 6.8-8.3 7.67 0.50 - b, ¢
18 8 7.7-9.1 8.36 0.41 22.6 b, c
19 16 7.9-9.5 9.00 0.39 20.8 b, ¢
20 32 7.1-10.5 8.95 0.91 — b, ¢
21 21 7.4-10.8 9.10 0.87 17.1 b, ¢
22 13 8.4-11.0 9.72 0.76 17.8 e, b
24 45 7.4-11.0 9.79 1.01 18.8 c,d, e
26 23 7.0-12.0 9.93 1.12 21.4 c
27 22 8.5-13.5 11.06 1.57 22.3 c
28 21 8.0-13.4 10.70 1.35 22.5 b, ¢
31 20 8.8-15.4 12.18 1.73 — b, ¢
33 38 8.4-14.6 11.23 1.33 22.3 b, ¢
34 27 9.2-14.0 11.56 1.17 2L.5 c, f
35 32 9.6-14.6 12.43 1.25 19.5 c, f
36 42 8.6-17.4 11.80 1.69 20.9 f
37 16 8.8-14.3 11.36 1.68 21.6 d, f
41 27 11.5-20.1 15.88 2.96 22.6 f
43 21 10.4-19.5 15.41 2.07 20.8 f
45 13 10.4-18.2 16.10 2.14 21.1 f
48 24 11.5-19.0 15.88 1.82 22.6 c, f
50 16 12.0-26.0 17.25 3.51 22.3 f

53 35 13.0-29.0 18.02 4.43 23.9 f

55 10 14.1-32.5 20.87 5.85 23.8 f

57 8 14.3-31.0 22.99 6.05 — f

58 4 26.0-38.5 32.33 5.41 — f

61 19 15.5-35.0 24.25 7.48 22.3 f

64 34 16.0-36.1 26.01 6.32 23.3 f

70 8 26.0-59.1 46.81 9.37 24.6 f
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EROMETICXER,ARET B2, gizzard TIXH IR
R B, RIBIO LR OETRADEMN DK
BT ERSRET S, gzzard ORI {BD 2 #Ho
HREREE & HEHR U CRD THE L, B EE T 5. gizzard
DFEE E RIS L 0 72 B 0%, fbD 2 3k B
NRTEIEEES VT hb00HHTH5. Castro
etal. (1961) X, H ¥ Mugil sp. 0 gizzard LK
BECZAMA X 0 BB ORS AHRRE, RN, KR
D5 WA EE L TH R RO 3L hich L LT
W5, SEIOBETY gizzard Mg kEHITERAZZX
BHEWRE =4 > 2 X 5 TREI R TRD B
ZhpEiREBbh s, gizzard OREITIEFICR L,
& & O HES TR R, A & gizzard Lol
ERMOBGOHABIHE L, EEFAD L LEH L
BEITIL Z DT TIBE & gizzard HigEh 3,

BEIRL, FoEBADER (BE) 38METHS
A% YR (1955) 23R U X 5 i fEH 0% X & T
ZFO)FEBA A £ & Fig. I-d oo Qicis 5.
Tichb, MEEEMEMEIC I, BRI 51
PR (gizzard) =R LGS EEF T EX, DB
MWEHNCETHIED, T LEBEEL fRllkiks
L& i sopBEfE Ty 1) 2#ED T LE
HBEHCHES, MMEOEMIL  THh b Q) %2 F5.
BEEHOTHEL TR Y G) B L, $icirhil
h (1) DAECE - TERCHEARETHL, HFhih b
1) oEFLithiip 3) ohdaE, TEit 3 5.
gizzard O FUfhHmcsE LB, &85 M i
TFEL, ITMicET 5.

BB THDLRT LA KRITOBINL, HEXFHO
RTBEWTUIAFFDOFRER U TH S, £7 Tk
oy (1) & Q) BNIBEERLT, BEHHHE
HiELTW 3,
SHERDORZELNHEBL L CITEILOBFE LR
DREDHBM A BT B dDREL LT, ABMZ
SHEXHTHE LB SEEBEE, + LTRAR
WEAR T HEGRENFRCAVCOR TV 5, L
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L, BEIZERL L HETAHBE4TE, SMEAAEL
THRECHVEESEC W TE LW EEE B LR D
DTHREIAE 5 154 o convolution DIRFAED AL % EHF

L, 0%k 10 B HE L CEEROFEEXET

REL L TEATA A 2R R, LT DK/ AD

WA KD X SR KB LT,

LR anbiiMicwicsiETcHh s (Fig. 1-B-1).

28 nA BTt Bk L Edipib 5 (Fig. 1-
B-2).

382 BB EIAEERZEY £y, NFRE
2% (Fig. 1-B-3).

43 3 MTHNE | ONFEROBHiCHIELT, B
Bk v s EHTHE2 0BihpE U, £HZC
FROMH B4 5 (Fig. 1-B-4).

SH 4 Bz R THNKE 2 OB EHITEDT,
CERMoOPTHENFIRZ/~J (Fig. 1-B-5).

6 W 5 BTA Urc CFRINAF O NFRE 255,
S R gh L Tv % (Fig. 1-B-6).

TR 6 WA Ufe STERO B OILFICICEC T 3
W, BEE 1 EER L CICMficEL T 5 (Fig.
1-B-7).

8 17 WITA UL BRI BT B IHE OEERDO K Z
MWL TW5 (Fig. 1-B-8).

9. C R F IR o &l BB Thic SFREM
by, FOWITOEARZ@ED TS (Fig. 1-B-9).

108 : fRo Ao EEFoBETH S (Fig. 1-A-d).

COXOICEH LA 10 WERELLTHVWD 2R
FhoOMARLIC & & DI X OTHEFRO FEEERL
RDX 5278 h.

1 BB GEREANREET DS, Ik &, K& B
T5. O LTuAaL o TREIRE S, X LIED
WU & » THEBE LTS, RRETTHF R0 %
Bz, MERENRL B L, kBEOEECHL,
IR & DRCHER L7 RIEETIl A fi TAED BILF
Wich.

2 B R, OE A e b IR S Ao T A

]

Fig. 1. Anatomy of digestive system (A) and the coiling of intestine (B) in Liza haemato-
cheila. A-a, ventral view of the organs in the young 82 mm in total length (91 days after
hatching); A-b, ventral view in the same fish; A-c, lateral view in the young 58 mm (77
days); A-d, ventral view of intestinal coiling completed in the young 30 mm, and 1,2 and
3 indicating the first, second and third loop respectively: bs, blind sac; cp, cardiac portion
of stomach; es, oesophagus; gb, gall bladder; gi, gizzard (pyloric portion of stomach);

in, intestine; li,liver; re, rectum; sp, spleen.

The development of intestinal coiling (B) is

diagrammatically presented in 10 stages (or types) starting from a tubular duct (1) to the
2-loop duct (9) and finally to the completed type (as A-d). The development of each type

referred to the size of fish is given in Fig. 2.
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DA R LD, BEERYT50, Batkr e
TEAENSBEIT5. 278 ) WIL X IR T
EDHPN, REDBEEDH AL U, FOBMIHIT
DA X b K., BEBICIIENTI R SR, H1t
BFI2WHpmEIhs, #HRELOChBETLHDT

EBUROHE LD, RO 3EBCB A, HLE
AR AE RV, e THB LTA ELMDRpbHEL,

BT HEEL DA, FEINEOE Mo Lz, B
AR L BB I ThicBie, = L TR
TER EO S ChET L& BlthT 5.

3 B RIS ABET DA, (BRI Bl
LEMF RN~ OBITORECHSH. B LT[ A RS
LB SO AVE U, BEH AR LW 35
Xh, HtE RE BESIVERL B, BB
7D kMR Aas Me 5, IBE O LM
a3 EfarE 32005 HBL, BEHOLEM
JCii =4 v BRI A BRI E S HEXh
5. BERE, R LIBE L OISR L vhRGE D
BCin » CTHET S, WIHOEHITIL, JIIA « 3 (1966)
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3 TR L-IHIA T (pharyngeal organ) D &
EZzbhna 7 REEABND, BRI, TiE BiE
FIOVREOELRENLB L, BT OEFIZ Y
g, EFolEkNIevEzrs. BEERE» 51k
BT 5. 4 BB T2, GRLENF RN
DYFH A T,

4 Beb C JEEEAAE U, £ OO KEEO S {ITER L,
HERLERREDLD., chbrxlhb RISV BRETS
7, RITRINF A OREBII~NOBITE R, 2k
h DR N xR %2, Hris LTEBRFKL, ERELE
HITEHA R, BOFEROREY, RELBELOM
DTN LY RRETHATCAE T, BERORED
KT8 g x e 5, MR {ohagk
U, FRECHE < BN, SRR X -0 5
PAMBICTe B, BB » TRIAS FE LIRD 5.
W L o CERIMFCFEEST 5, HHOTTILED
/3 T7g {, pharyngeal organ »X BIZHEL T, BHE
TEREETS.
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Fig. 2. Relation in the development of 10 types of intestinal coiling to the growth of body
length shown by its length observed Liza haematocheila. Circles showing the individual
larval fishes examined which were sampled randomly during the course of experiment;
dots the young fishes 64 days old after hatching, each dot representing the average in
length of 10 individuals. It appears that the intestinal coiling reaches final stage in the
fish 30 mm long, while, the development of coiling is far less related to the age of fish.
See Table 1 for the growth of fish by the days after hatching.
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Fig. 3. Diagramatic drawings (left side) to show the development of blind sac, pyloric caeca,
and gizzard in Liza haematocheila traced with the growth. A, 3.5mm in total length (8
days after hatching); B, 4.0mm (8); C, 4.1mm (8), D, 8.5mm (17); E, 9.5mm (36); F,
11.5mm (24); G, 12.0mm (43); and H, 15.0mm (55). In stages A, B, E, and H the in-
testinal coiling 3-, 4-, 5- and 6- type (see Fig. 1) respectively are observed; in stages C, D,
F, and G the coiling is transitional from respective type to the next. abs, anticipative
blind sac; ag, anticipative gizzard; apc, anticipative pyloric caeca; other abbreviations
same as those in Fig. 1.
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B R T X 5 Cie b, R HER O A B 2 5.
oIk N B R 2, FE ROFRITILEKE LY RS
ERB B TFEASEET 5, BEERATEEL, Bl
Whd s MIEETS, WM (EfECEM AR BT
IBEE) ik, WIMEORIEN A U, MR L T gizzard
DFEEZELIAD D, BB, MBI IR RETS.
B ROFENBREL, HMCE o Eicit L
TOROFHREE Em. BREEH L bicET5.
MRER D EREETIL, FAE O KMIR/ 23 2-3 KB4
%.

6 ELPE L IEFRWER DR L, Wik EECEEC
B3, ML 6 S b L, gizzard k&0 s %
FiR & U gizzard # B+ 5 X SR 5H, gizzard
DSERRL, S BRI RV THLCREL MUXELLH
BEDIIO0RML, BRALYREOREL xS, HIBE
F O CHEIHE L, B IR TSI T & o,
BEOGFHIEIL#HL, KEALLS.

T B RO A LA U 3EI VS, ]
(AR EIEESUNNSIi{ AN

8 BIfE  HEWMIIIBIGBRML, HERYRLLL
VHEl LB,

9 BpE  HWEEIX e RBMIL T, B VEERT
J§5 o> convolution DIRTEA R\ T, B HILERTTDOILHE
RO L D EERMN L, EEEEREG,

1080 © fh(aR LA E AT, #Ea, sER~D
BTN 2025, MILROMEBIRADL D ELE
BhTou,

PEDZ & (RO FEY 10 BESIZ 513 TRk
R 1 BfEE 2 B, zhrhsiek 13 8 (&k
2.9-3.4mm), 4-5 A (£E 3.4-3.5 mm) OFiiFfuc
KWTHBEIRE., D\WT, £E 3.0-82.0mm off,
B X OERAEMELC 140 BEA THE LIS, 3

December 25, 1972

B EOELTIER—RIZS b L7z 4 F 8 TH-Th,
B » TR EEENRD BR, ZOMKREER
D FERIET L [fkEr A bR, flzids btk 36 B
D LK 8.6-16.5mm oA 10 BTiX 4 B 2b 7
BAVAR & A L CHBL L (Fig. 2). X 6ics1bHk 64
ADg£E 15.5-36.0mm offiid & 10 BTk 5 Brb
10 BpvEE & HIBI L CHBL L7 (Fig. 2).

Lizh T, MIEROREY R IIBRELRBE LN
B ) DIENAR BRI, FOFHELEhE
#, 5.0mm, 7.5mm, 11.5mm, 15.5mm, 18.5mm,
22.5mm s LOf 26.0mm TH 7 (Fig. 2). ADNH
{LROWEL, £& 25.0mm ofEfkiz LB b7,
25 30.0mm P Lo faTiieMmcBE i,
Gizzard O%ZE  gizzard 3BH S Mo B\ THEY
I, 6 Bic kW TERT S, Lith-TEek 9.0mm
CIERERBIA L, 11.0mm TzEsERIhsd Z &
=7 % (Fig. 2).

RSB E T EERIIGR 4 B S Rz Zr b4
BMCRET S, BEINHELIFEEL, By Y
BLT, WM, BRI I OO G BB L
STOREE, FhebbEM S a4+ 5 & (Fig. 3-E),
BB EoFEE,N BN 5 (Fig. 3-F). gD
FEE LT LT, MM ECEI I Eha X5l T
gL, SREWLEBVETS (Fig. 3-G). A6 B
T, 6 EOKIMIESSER L, gizzard A5ER T 5 (Fig.
3-H).

MBI TILE R 4 B s\ TBh - B2
HMOFEOKIE EE T RET 5 (Fig. 4-A). ZLTE
W DOFREEL L LICFHEEL, MUCELCBEEMERS X
VCEESORIK EETC X {FEETS, MIDOE DK
CHEWT, TP oBEA~OHD RS OREOHAE
MIBE Lia®» % (Fig. 4-C). £ L THABOIRE LY

Fig. 4. Photomicrographes to show the development especially of gastric gland and gizzard in
Liza haematocheila by the views in longitudinal section of respective portion in digestive
system. A, oesophagus, anticipative blind sac of stomach, pancreas and intestine, showing
differentiation of anticipative blind sac and development of gastric gland; B, oesophagus
and cardiac portion, showing further development of gastric glands; C, mid portion of
established blind sac, showing their muscle layer developed around the opening of blind
sac to intestine; D, opening of blind sac to intestine, showing thickened layer of the muscle;
E, pyloric portion connected to intestine, showing the development of anticipative gizzard;
F, same portion as E, showing further development of anticipative gizzard; G, mid-portion
of stomach. Materials examined and magnification; A, 6.2 mm in total length, 14 days
after hatching, magnification x100; B, 13.5 mm, 36 days, x200; C, 7.5 mm, 21 days, x100;
D, 10.0 mm, 21 days, x200; E, 11.0 mm, 34 days, x100; F, 11.5mm, 33 days, x200;

G, 14.0mm, 43 days, x40. Abbreviation:

as those in Figs. 1 and 3.

va, vacuoles in epithelium; others are same
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WL D, Zh i FRaC IR HE
i+ 5 (Fig. 4-E, F). 5 TP T O R EA &K
ELish, BERHRAYE L gizzard 235EH+ 5 (Fig.
4-G).

t¥k, BHPTROMET D5V XBREMH - ThOHA
BHERT2 0, SEIHEZRET IV bith 5T,

% £

Ishida (1935) (1fAE 200 mm O£ 5 DFizdTH
IR TUHEEIEL, #7508l
~TrvvdEL{EHIhicwvs, b b KK\ i
BETHHT I5—ERINX—ERIIRE Lw
BEL, FLT—BREATOFIERE R LEAT
WA (B« %E - B, 1965). Lal, SEIOERE
X hiEr £ 0F oM (gizzard) (1 H RE K {28
PR, BEWHEBREYE L, IS ERETHE KT
RLeAVEITOFEERL BRI 22T XRBHL. 2
DEFEI(L 2/ v wff Dorosoma cepedianum (Leseur) 0
gizzard HiigkEE A B x 584 (Wier and Churchill,
1945) L85, LT, ALV ERIBEOASE
DB LMOEE BOE LK L CH EEIL ook FE
LELhIBERY AL BT O oBETinz T
gizzard OIRE L7 A E QW ISETNT X 5 LT
ZLE2BLEVZ2BTHA D,

¥, gizzard RERERLSZ 0B, ZOBTHLE
CHFKLME L GHAEST THEAREELE X bR
A, BB R4 BROBILE L EY gizzard O F T
e K BRON, ThbblfIEOETICHO 5 L
Ab, WL BB RRICELLICBETHS
Z EAHER IR,

MEFOA 7 213&Kk 10mm %2 52500, *
DFEKBEERB» DERB~NEEZB, ZOBRT
gizzard OFRELFITT5H. D LIXEMBEKCEE 5
benthos feeder & LT DATE~DEIS & RIND L5
CBRbh b, ILICERICHES BBOE s HHET L
T, RARKFTO » + £13FKEW Ik (plankton feeder)
B TILEE L2 b x5 FE LB B ERIC—r
iz, BIRLVSWIRBBRZ X - THILL, 0
BB M ROBHOROWEYE XD Z L1524
Z%. LT gizzard A RELLE Tihbb
benthos feeder Brfizi3, BEELIBHBLTFORE
LR LD, BERORSE LRI EEY,
HE BERIVCEEILLY b6 T0RELE
gizzard @ X - TEBMCERSh, BEESTOMNIL
AR TS I 2ELLRD,
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Hep (1969 a,b; 1971) 1%, {FEOMILFRDOREE & A
CBILT, B WIMEOEIC X A RO FE L5t
WHMEOTEL, FRY LREBNOBTH %R
BTHY, ZORIIEEOLEI L BEE - BlE - HiED
FEBNELDBRETHD LN Tw5, ZL T BRD
% B # 1k 7 = Plecoglossus altivelis Temminck and
Schlegel Tix % 1L 90-120 H, 7 » % 1 Acantho-
pagrus schlegeli (Bleeker) Tix 25 B, # -+ = Sebas-
tiscus marmoratus (Cuvier) Tix 22 B, %l ~ 44
Pagrus major (Temminck and Schlegel) <% 20 BT
»B L LT, 7Y Seriola quinqueradiata Temminck
and Schlegel [ DWW TiX%A « HH (1972) D®ENDH
h, BROBBITSLE 34 B (£&RFH 6 mm) il
Blth+ 5. »F &£ TIELK 6.2mm (%R 11 H) T
BERHORENRELHBOMICA L, MEELKRTRE
W sEX BT 5. $ihebh, AEL H HEHRE <
BRs R IR, BUuBcHFarbHR~OBTYE
FBHZ Lzl B,

<A R L0 7Y OFEAEBEICEVTUL, SR
15-20 H VRO EEL RET S critical period &%
zbhn (LT, 1966; REERKR, 1969). = OB
RFfarbHER~OBITHITHY, 2Dz h, FEELRC
TF I XY AT AYH D B FFEANOERHRER A
BErIh5, aH- FHIIRRESEL IR FITRR
BEEKELTW2HRTHH0T, —E LBHILE
HTHD, —HAF &L, hbom@BL L5
DTEVEB-E Y RRL, HENESTHS (EE-HIE.
=W, 1971), ZOFREIAFHLTEGTULYF IRV
A7 A VEERCFRIDHEE~BITL, BROEE,
RIS O/ Bl D5k, X Bicid gizzard OFGELEE
o> THWHEE IR R 2B L 5 Cicdicdt@Ih5s, L
7o T, 32— LI O HENEEXh5 brine
shrimp £h4E 4 X IRH « Hb+5DT, a<#H—- s
~DKFOEEI D, BRI OBERES TH 5.

RE (1970) % 40 o AEOEMMKIFIC KT 50
BEBEHL, fREHORE I LHERF L. Thic
Ip RSO bABCHKRL TRE L, HEEHER
MHOARBO 3 _F— LHFEEEEATESL Z LEHER LI
WEFRRRTD 1972 4£4-6 AD 2 7 # OBEAERR T
BIEL L LTo4 § XY A Y 4 v—brine shrimp #ha—
EER TR R OIRCS 2, AFL, B TRIFRE
FEEBl. SO Enb, A7 FOEERBFEO DRI
P LLER100-250p D> F 3 XY EY o o wiRET
BICHARECEE MBS, T, FEOEHAEE LR
CRWTHFHELE L DFMLET 5O TREIED
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BT 1 A L OHELREE OB

TRWRLTWRBLE LA THAD.

3 Tilapia BHE (FEFF, 1967) &1~ x1 Ople-
gnathus fasciatus (Temminck and Schlegel) (R#3%) ©
MIEROFECHOWTHE LAY, BEYEFRLLTH
BFTHBECIES JORECE LWEEENETS
ZEbHoT, SHMFABCIIEERIRLoL L, EH
HBAA L B AL BT s W T, EREOSLOR
AP L OBRNYSEBEARTERETS & & X RE
NHDEBRBLRS., 47 L\ THIBEE Lok R,
BRSBTS 2B EORELYRFEL LTT
HEYAWHIONL YV EMTHS Z EAERINT. S5
LA E R R R R T O LT, KREIIKE,
&, & O & SEFERIVNAEEFOATRE
W bTHELYZI RN LEE LIREIER YR
LDTHh, EYHEERTLDOEELDRS.

BHEECRWT, EE A AOREND B, £OD
FRIVHETITI, oL, = &A1, 484, 7Y
SFRBROBETIE, BALFAUHE GAELIARN) %%
L EET A IO SO RE IR » THEY 1
RXELTWE, SEO2FFORETIIFEHLE 11.6
mm (5L 34 B) BRI v FrE L, KBEnD
IEk &> %, FHLE 30mm (ki 60 H) iTE T3
AT ERANV S ORMER LI, T OO 2 5
KIS ERTSRE DB A Bl L CRERND B35 A~ o
BOMcH o, BEIEEOHEL TS, £7DH
HTL, BHIhEmCHIh 502K 2031 mm D
NI BER 35-50mm DR, FishbiEE
LEBR~OBTHOMETHY (LE, 19505 diff,
1967), zoZABEEBDOHBENTERIND, DI L
1, BRoOFEFCOVCTOBLOMR, fldzrBA
& (W, 1957 - 1958), Tilapia |BfatE (G, 1967),
4> x4 CRIK, 1935) ik wThb#EFT2, Lica
5T, »ish EHcERE OB Y L X o BETE, &
BB OIR oER A AN HE BIH~OBIT DR &
b, TORHDOREDKEINVHDPDER Y1 xR
BLTWD EEbhD, ZOBELbAF FDOREEY A
Ri3&LE30mm Y EThui+5THoEELBNS.

3 #

ESHAEA T FDOATSFREFELC, L1
CHBUPIEL (gizzard) o FEM & AR OV THE
B L., AFAOFHMMPERIEBIRE R LD, BT EE
BRI E L RS, EREOAT LeACKEITDER
WL E A E x5, A ARBEBOBRMEEL, £
DBENILE 30mm (5H1kEk 50-60 A) TEXT 5.

BREOKREAY 108 L L, HbroiFpis 18 L4l
1-10 iz rh Fh B RORED FEM AR TIRE &
7hBs, A XOEEEREAL BEN4E?D S
BT+ 50, $obbeE 6.2 mm (&g 11 H)
AU, FOREEETCXBERSREELRD .
gizzard {3 5B (&£ 9mm, (ki 20 ARATEK), Tk
HHERbY S MlA R LU ERIEERIRD, WPIED
b & AT LTI oM A R 2 EE LT, 6 T

(&£E 11.0 mm, s5{k# 27-28 H) TEHRT 5. gizzard
PR E IS B AN L, MEHRD 2 7 LEKEE
KB BEBABITT5. 2L AFFTRNTUL
BT RSB, EBRTOREREXYETRELLT
BAEBRER L VERERAVCAFENEMTHS, AT
AOFE YA Aikefk 30mm DEEEXDRD,

#t %

B AR S EEE D, WREERREATIIE
PR IG o 7, © SICEEA TR LBHOEER
T5. KPR A D BIcOWT, HE L RO HEERN
B0 TSR E AR R BHEREL DO HER
g e s b (e O DR OB AR K TS, &
o, fEBABISEBS 2L R v R RKERR S
HREHEFERARNEE, £ L TRERFEKEFTE
BEEEmEte, ELHLRLEFS, 2be 258
SLFRARETR Y, EastiiFoc2uwcRIBRE
2 F ZPR SN — T OB, WEEIRT A
MERETRRBRER, L0 AMMRALTSE I
E0m KL AR LEEE 2 ZF, FMECONT
AR RIS R KT A 5 Fini Sy, fE L CEH
DEXETS.
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