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On the Difference of the Stomach Contents of

Tuna and Black Marlin in the South Equatorial Pacific Ocean

Sigeyuki Koca

Examining the stomach contents of tuna and black marlin obtained in the south equatorial Pacific

QOcean during three months from August to Octover 1957, the following results were obiained;

1) Food organisms obtained in the stomach were enumerated about 40, (c.f.Table 4) It seems that
compositions of food resemble in equatorial regions.

2) I found the difference between yellowfin tuna and bigeye tuna, and also between the all species of
tuna and black marlin in respects of certain kinds ot preys- I fonnd some species of the deep sea
Pisces, such as Sternoptychidae, M yctophidae and Bramidae and, these Pisces were more
abundant in the stomach of bigeye tuna than that of vellowfin tuna. These Pisces were not seen in
Black Marlin. On the contrary, Megalopa and Alima, the plankionic larvae of the Decapoda and
Stomatopoda in Crustacea, were found more abundant in the stomach of yellowfin-tuna and black
marlin than that of bigeye tuna, I have rarely seen the reversed stomach in some individual of the
bigeye tuna.  As the result, it is presumed that bigeye tuna mostly swims in slightly deeper layer
than yellowfin tuna and black marlin, and at the same tmme, black marlin mostly swims in shallower
layer than tuna group,

3) Food organisms were composed of more than 10% by the following preys, such as, Plagyodon-
tidae, Sphyranenidae, Triacanthidae, Acinaceidae and Juvenile Skipjack, Decapoda in Crus-
tacea and Decapoda in Cephalopoda. These preys are seemed to be the most important as food
of tuna and black marlin in the equatorial regions.

4) In the south equatorial Pacific Ocean, the stomachs were hardly seen emply, therefore, this area
will be rich in food organisms, I presumed that the fishing ground for yellowfin tuna, the south equa-
torial Pacific Ocean is a considerably imporant situation for the Japanese tuna long-line, The species

of the compositions of food in yellowfin tuna were richer than that of other species of tuna,
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EZEHRBLHT 5 bORRHTH L THSB.

BB TEEATE:, HEESOWMECHERSCKOT, ~ /v, AFFOEEHEO—BE L
THEORAFYRES TN, RMEET I EAMBENCR EFOR3 X 5 i o T, BfEE Tl
F (1943), M (1953), #H (1953), ¥ (1958), w7 (1958) DIMEND DK THED T\, #
REKREZESWMEL TS~ r, 2FFEOMERBCRTOREOWRIFLEOETHS., FEL
TEEIRERESR BB OMFRCKR CISIEERLF LA~ b, 74 O~ HEFROBEATE
B Ml L REAREFTBILEALRED, ~ /e, HF+EOEABYEATFT IENHERE. 20
1B 8 B X v #9 3 ~ ARATS3EI#E L C6.600BDMERE X 2T .

#3, 8 R 5°5~10°5, 170°E~175°E E-2>TI3EEE LT 2.000 2L, 94515, B
BETIERE LT, 8 5 L AS0WELEF O Nk 3° TR T, 10AIRADTERARESE
THh 5B 0°~6°S, 180°E~175°W D¥HKIC A CTHE) L, #2.000E 0L 21 E OB TEY, WkmEE
LTI11AW, 0°~5°S, 175°E~170°E ¢, IEHE L CRELKT L, KEisiliz . HoM,
ERIVEAM EC CHE SN D TH DT, HERKOBRERIL, *~F CRTORERKDS. 2%,
ARNFTII L DR D 6.6%, €V FHTI1L0.8%, 7= »5* Tk 6.2%T, LEEEHON5 %
FIEAREFARCE TRELTH VI DT S.

Table {. Number of Tunas and Black Marlin caught and measured.

_ 1 ‘
Species \ YT }l B.T Al B.M Total
| |
caught 1740 ; 795 2383 532 5450
measured 142 i 53 20 33 o248
% 8.2 : 6.6 0.8 6.2 4.5
Remarks : Y.Teeeeer Yellowfin Tuna
BeTeesers Bigeve Tuna
Adlacesens/f Albacore

BeMeeosee Black Marlin

REL-BABSYIAECRERCANT, 10%0AL<Y) YEHRTEEL, 2% F7 2 HICAR, %
HMERE THR. AFFRY ) BRI REI N ARERERBE, ROEEREDH L BHT Lok
&Yﬁ%ﬁ%z&ééﬁﬁ & IVESUR RS R O MBI G N LEE L AR EY R T,

2 #H # MK

%ﬁﬁﬁDVfﬂﬁ,ﬂnﬁ%#@ﬁﬁﬁ&ﬁﬁf@%bfﬁi5.ﬁLﬁ##ﬁ¢ﬁnﬁ%#®&$
R LT, 7 7 4 FFDEEA MBI EREOWRTH D, HTEE MO »++ X VE
BIPEETH BB TH B,

1.  # =2

BREENTELIARTYORE, HbENOREET. £0ANENET IRYOTEONAYOEILIE
FICEE factor Th B, ~ 7w, HFFEOFTHNEYOERIIE, AE, HEESCKTRAELHD
ThHohnb, BOBECK > TIERECHEE L WHHCUCE2EOBRERZHEL, TOKRKCEDH
BYOEEELRRDS. ZO, ABYHIEEONOFTOERYE), AAERIGRANCEEERL LT
HET 5. ABH,ZAEEC LT, REYDOREONEE LOEREY T, BNEWOEER L LCTEMSR
REETHIENEE L, RBMETRERELDO L7 41~ ) v CEE LTEOTEDLLIDTHS
NOREMEIRENCEREND D RARELADT, TS TE—h, #HREIVHELTEREENTRS pr-
e DEEYEZ TIRENDER LTR K. Mo\l Th B4 v=<I2k\ o, 2% Table 2 IKR3 .
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Table 2. Stomach Contents. -

o~ fish | Yellowfin Tuna| Bigeye Tuna Albacore Black Marlin Total
M % S w8 | A | %
o 7 | 490 13 | 245 3 | 15.0 2|60 25 |101
r 85 |59.6 27 |50.9 9 |45.0| 19 |57.8| 140 |56.5
" 4 (289 11 |208 6 |30.0 g [24.2] 66 | 26.6
rre 9 | 6.3 2| 3.8 2 {10.0 4 1120 17 | 6.8
R 0| o ol o 0o oo 01 0
Total 142 [100.0 | 53 [100.0| 20 [100.0| 33 [100.0| 248 [100.0

Remarks : Shown by the quantity.

[ e empty

T enrens the number with little food

IT evvees the nnmber with moderate food
¢ 7 STTRI the number with much food
Reveren the number with very much food

) aBINBREHOE

RERCAT B~ 7=, »F*EOEOARNOLECKT 3 BHICHTTRLTRS L, KoM

RER LT3,
F oo~ Heen 228058, BREE 9E, FHO0.5H.
A oS Fen 28D 5E, SRR T &, FI0.5E.
€y 225158, hREET.SH, TH1E.
7 mhFx-2F0.58, PREESHE, ikl 58.

AAFERELCRD L, AR RE LI ZHE LRBTRECHETF R Z 28355, 20
BEITKFICRT 2ERBEAEVATHA S L2 BREH, K LB UIAERKDF I AR T
Winb,

(2) BXINBABTHOE

REE CRAEINCENEHOBRLTIFE LRI LTRES. ‘

(1) DMERTEO~ =, »FFECRTEE (1953) 1XF 4, 27, »FFECITZEE R
L, EVIFIROARLIEDEERA DRI LWMELTWA,

(m) 20°6~40°S, 145°W~I120°W O¥EO~ 7=, #F+ECH COKEFRERBEIL,
EEHILTORBICE NS DOREL Bbhic e HBELTWA,

(~) BEMHERERO~ 7w, »FFFCBHTUIHEE (1958) 1¥ ~ £ TIIEE, 5Tkl
&), ©vr»TOSEDEE R R L HE L.

KEFH L () OEBHERBEROERY BT % L, MERCEHEBELTEORS Z LiZF—IC 2 A5
PERIEELL, RIXEVFFTT, FALTRAEERRIPSAORIZ L THB, ChIMBRE KD
L0283, EYFHERCERT 2300, 40FHATRV., S ARBELEE N ED TV LS
5ETHA, ZORMHLRIEFFERIER RS LEEIN S, EECBIER T T L7 E
AEELTWAZ L THA.

REXRER L (v) OFKFEREO~ 7, 3 FFEOBRERICN UIEZLHEERR RS, Th
EEEITREFRGTSROMERCBR OISR THS.

2. EREHBOESE

7w, AFFFIELHANUTHS. LOAHEONFYE, prey DBERESTIIFHLIFCED,
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prey DERDOMTBDTIA., ZOFER= s/ v, HFFERF LT, ERNCHT 5 BIRMEIE L 2,
predator o5 </ m, I FFFEOERBXACHBNLLFEL LD Ly BELGVEHYREEL TS
LEOLBREDBINIHEETH 5.

RFBRCRT= e, 2AFXEOEONEYEBRET S L, BRNERERO </ » FKR THRE L
HEOBRE LR UL, RE FRE HREOIBCKITAENHES. BEONAYHLENS S HH
% prey DREFZIL Table 3 RFML I %, prey OBOSFEEICY DT species ¥ TH L HE
TAENREE LW, F£T45%, »~FT36%, €+ #T30%, 7 v hF$TIE%D prey [TRE
EROTWRWIER G TRABF a2y S~ -RFAOMEREXYE LT e, 20k 5 KEERHK
DFALEKIEAH, MILED BDEISSHRERET DT, TECYS>TILe < KR ED, fanily & THE
THDONRPLD L THOk.

Table 3. Body length of prey animals in stomach.

Plogyodontidae 30—10 Berycidae 2512
Triacanthidae 8— 4 Menidae 5— 3.5
Acinaceidae 40—10 ) tnidentified fish 15— 1
Bramidae 20— 8 Decapoda (Crustacea) 35— 0.5 )
Myctop}u;;lae 7—35 Decapoda(Ce phalopoda) 10— 1.5

- Ostraciidae 4—0.8 Isopoda 5— 2

o S vhyraenidae 30— 8
Chirocentridae 10— 5

Remarks : The body length of squid showing the mantle length.

FZREOREMER Y LERET 5 LI, BERABRYWHNT: prey DEREHICE 4D prey OHER (FH
HELA, prevy DR OWBE O E % TR LICSD) &R Table 4 w7, Table 4 ILKT, F %,
ARF, VTN, e aFFORMMROFGTLERETAFC L. H, Zxhdkdbhoo xix, H
HEAAL, FINELS LR BERT LChREMK L, FHEOME L &KL\ BanR55, B
1y ORTEAFER LTV 58 2, MIDSHETED BT\ BIOHERIL 1 THoTh, THRIE
FEEBRTH B, OTERLOYRR BIciE, HEHE LRCERD S 2T BELRS 5. HHE
BOREXIE LTHERYRY, ZEHAREEY W CroELRYH@ITRLAENTH 5208, KB
RIRE & UC TV EE,

KHECTIHAROZ I ED .

M A& 48  (Pisces)

RN TXRBETIIN 2D prey © KBl % Ric. B, HEKR10% D EDOLDITI Xv+F
(Plagy dontidae). #—<A<%} (Sphyraenidae), * <% (Triacanthidae), v # % 3§ (Menidae),
7w 25 =< ARt (Acinaceidae), > < # Y+ 8 (Bramidae), -~z 7 /'8 (Ostraciidae}, 7 FFEE
# (Juvenile Ship-jack) @ 8 TH D7z, RILE5 ~10%D H DIkt + 14 7 v 8 (Chirocentridae), = v
H5 H 7 ~FE (Balistidae), v XA F (Berycidae), v =+ X 1E (Grammicole pidae),
&z = VRt (Sterno ptychidae), ~K 74 7 Bt (Myctophidae)D 6 HE Bz, ZOHERI0% L
ED previi <7 r HORRER  LTEERMELZRETHDDLELLNE, HECREEADN20% L
LOBOHEARER LT, CORIEREDD D, HRIETR TV EFEFCHEIAELT, B
FHIIRERDOT—HELTED . e TEOREY, HRERIE#YII LEWEI NS 5.



Table 4.

The composition of the food organisms found in the stomachs
of Tunas nnd Black Marlin collected from the south equatorial

Pacific Oceans.
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Species r Yellowfin Tuna Bigeye Tuna Albacore Black Marlin
No. of stomachs 142 53 20 33
Empty 7 13 | 3 2
Food organisms £ n f } n f [ n l f } n
Pisces
Plagyodontidae 26.0 159 26.4 48 15.0 8 24.2 22
Chirocentridae 5.6 20 5.6 8 6.4 14
Polyi pnus 2.8 13 1.9 1
Sterno ptychidae 1.4 2 5.6 7
Brotulidae 0.7 4 3.0 1
Acinaceidae l 352 | 151 | 18.9 19 | 15.0 12 | 24.2 12
Triacanthidae 10.5 51 11.3 13 10.0 9
Ostraciidae 23.9 119 5.6 7 10.0 23 6.1 4
Sphyraenidae 10.0 49 13.2 22 12.1 11
S pratelloides delicatulus| 1 4 4 1.9 1
Ostichthys japonicus 0.7 1
Berycidae 4.2 9 9.3 7 5.0 1
Labridae 0.7 2
Menidae | 105 15 | 10.0 6 | 12.1 5
Bramidae i 10.5 32 13.2 18 3.0 5
M yctophidae I 28 8 | 11.3 11 5.0 2
Tetradontidae 2.8 13 1.9 1 5.0 1 3.0 1
Pteraclidae | 2.1 5 1.9 1 5.0 2
Echeneidae i 2.1 5 5.6 7
Molidae ' 3.5 5 3.0 5
Pomacentridae : 5.6 20 3.8 3 3.0 5
Juvenile Skipjack 13.3 69 11.3 28 33.3 23
Balistidae | 10.5 30 3.8 4 5.0 2
Lo photidae 2.8 11 1.9 2
Belonidae 1.4 3
Syngnathidae 1.4 3 3.0 1
Acanthuridae 4.2 9 1.9 4
Chaetodontidae 2.1 3 1.9 1
Carangidae 2.1 3 1.9 2 3.0 4
Antigoniidae 5.0 2
Exocoetidae 3.5 6 9.1 5
Grammicole pidae 9.9 32 1.9 3
Thunnidae 12.1 15
Unidentified fish 26.0 119 24.5 32 25.0 17 27.3 27
Crustacea
Decapoda {Macrura) 13.3 84 26.4 46 15.0 7 12.1 10
Decapoda (Phyllosoma) 2.1 4 3.6 6 5.0 2
Decapoda (Megalopa) | 14.8 140 1.5 16 5.0 2 12.1 15
Stomatopoda (Alima) 12.7 114 5.6 6 5.0 6 9.1 6
Isopoda 4.9 26 3.8 3 5.0 2 3.0 1
Ce phalopoda
Decapoda 50.7 264 56.6 85 50.0 79 36.3 56
Octopoda 11.2 81 16.9 25 10.0 45 9.3 30
Remarks 1 feeeees No. of stomachs in which the food organisms are

found/No. of stomachs investigated x 100.
n-«.++:Noe of food organisms found in the stomachs.
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(2> B % # (Crustacea)

BARAYH, FREOHRTEIEVHERY RT LD v (Macrura) &5 =3 (Megalopa) T
Bt

(3) 88 B 3 (Cephalopoda)
KB4 #HET0BULDOEBECE N HERERL, </ EHOoEN: LTHED CEERMEY 5D
T, »

3. AENSE HEMN
RO HMBURBICR T, IEFBEDOEIRL &~ X R FEDO EH R LB TH 2% ERF~F
#standard I LCHO KM L prey OBHFNCLBER L TR 2.

(1) Pisces.

4) = 7 o 8

FAXDEFRCRE BT A AFDEHIR bhiahot prey ik, 1 55 v+ # (Browulidae), ~F
# (Labridae), Fv 35 18 (Menidae), <= v HEvE (Molidae), v A ~FF (Belonidae), =
v o4 (Syngnathidae), v &A1 B (Antigoniidae) b+ €V 4Bl (Exocoetidae) O 8FET, »
FIEBLNTHFAFRAE BRI Db DL, 7V 2 &4 (Ostichthys japonicus) 1TEDHRTH D,

FAXCRBNLI0ED prey KHLT, £ A"FRUABTHDZ LD, F~XOFIETREER
DEEMNENC L 02D, KEF~LDBHCE BT vF ¥ OF R E bhissole prey 11k
v &=y (Polyipnus), Ax=VE, 1 F2Fv+E, »~<AE, Fer = (Spratelloides delica-
tulus), 77V 2 X4, <58, PNHEFE (Echeneidae), < v E, AR XAF (Pomacentridae),
H v AEER, T HF<EF (Lophotidae), 7 ARSAFE, =2y ovtE, =& A4H (dcanthuri-
dae), F =252y 7 +F (Chaetodontidae), 7 U} (Carangidae), P ¥ v #+F, vv< v x4
B, vvAYFEONET, ©vrFOHBEIIEETH .

LlEasb= /e R TE OBEENCBBOERA LRV EFTHIE, F~E0RLHD prey %
WeTsFihy, REEAROMIRLECEEZ LI, KICAAFT, €y HREOEREHEI K
PPN EEIFR D,

HEES B ED prey FECHNLSBETHE, A AFRELTEFAFCELAORB LD =
ﬂ%ﬁvxﬂ,n:7fﬂ,v77ﬂ(hnw@mﬂw% AV AEER, TVHT, e b AL
Bo6@RH Y, PCFAFHELTAAFTEIHAT 304 5=V, H~AR, Fva2ag
B v=#vARL ~FaLVBROSETHD. ZOh, v H VAR, ax=VvEL, ~FAhs v
FHIEH AT, ZERFALX 02 AFDEHRS AN, R, FEY+OMEEBEDO RN <5
R bhisholc,

P (1958) 130°~9°N, 13X E~ITS°EEOREER TZ LA UHAKZR LTz TA A5
FAFDEESMCHT, SHOERIBEROEDRD D+~ LI LT A AFHE N E]E LT
30, CORMEE KT D, EoTofhx &, 2 AFHEOAFARDOHEILEKBOE
KHHDT, 2 AFOHRLOVBCETRETHIDLELZBIS.

n) 4 ohh++

7w AFEDEFANEYF, 0% EOHBERLYRTION, X+, ZriFh<R, hvR, ¥
VAK I, AVAEFEROSETHRIK AL TH 207 2 2F*DEPCOZRONT, <7/ =i
R bR hole prey X~ m DEERTHS. RL12.1% 55 HOWHEAERELR LT 233%H
lET 5.

BELT7 moa i~ 7m0 SREMBOIIII 2, BREMCIREDRE Vo RE
X5 ThD.
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IR AFEFRRTEFEAFLAAFOHEOML, 2%x=Y, ~FA4 7 VEDFEHRIEFCAED
T, X, v FYAOMEEEEOHRAEYD LRIN, 2 A+ X W ZOMBRIE:. ZOE, 2 ~F
OEHCE LA EBE Y ARFAXRE LT, XIVBCHARTZ s 2 FFOFHRLR bRk,

PED< /e ErofEHEROBREIKD 7 e hF2 3=/ B VERSARERVBRLL S Z 2
Ex bh, Pt (1943) BEACK CRELER « BEARCE LT #2HIES, /=8
EEW L RARTVBEME—FT 5.

(2) Crustacea.

EREYOAE ZOETHRRLML, BEREII3em LTFO b0 % larval stage D=ZBECSH 5 %
DrEh, </ rEr s vy FXHOREEROMIIME 2 HE Lph, HERCKORTHERAR
bihb.

(@) =/7eBrRbhT7 e aFFcRE b\ Dik, Decapoda © Phyllosufna"f*&é.
(b) Decapoda @ Macrura CEETIL, FAFRHLAAFOHBARIF2ELR LTS,
(¢) Decapoda ©» Megalopa %2, Stomatopoda D Alima DINEFFWHED D S BEKRCH T,

FALELIrIFFEAAFEELUTCEWREY R LTS, BEHWEITFRE Licy &, 25,

7mAy (7rrFe) OERAMBICHTHHEN (G) OHRIKOTHIHERKRDZ L ThH5.

(3) Cephalopoda.

BOBENHLELLR TR THETROBIEFCRI DT, 1 4 (Decapodu) & xa¥f
(Octopoda) e KA L7z, Decapodaiz30% L OB WHEREYRL, ~ 7/ = BHIch O UL ORI
A% LL, &b prey L LTEERNEBLZ SDTWAZrHEELTWA, 7ehoFL 9.3% T
7 e ) MBRED DR, Octopoda R TIT A ~F72316.9% Tl HMBAKEL, 7vh oFh
9.3% TR BEWEZR L.

4. B X Bl E & 8 B
(1) HEIFEHRE L-FARHERBRIIREMCRIER L A UL, HREL D EH0° MoEEsk
BT A0, <~ 7 r EORERARCREChHRBRE LTHRS.,

(4) Pisces.

(A # L o & ‘
(a) T THERIOZL EOEVHBEELR R T prey 13, I Xvd, AR, v, /e ixFh<
A, AVAEEBOSETH oM. 06 BIIHER, KPEXMITREBRCNGT =20, »
FREED prey ¢ LTCEELRAETHHLELS.

(b) KIS %L EDMBERR R TR prey 13+ V2 £1 D 1B TH D%,

©) =7 rBERLOTULF ~ 03K REEAROMABE . 77V 7 X112 2 AFERLRTH
FRHBE Ligholcm s, eV AL EVFITREBNTEF K, 2 AFTHE Lot

(B) 8 2 © &
TS, B AEERERLTESY, TORTLHEDEYETTRD &,

(a) WERHEFERCROAKER TR DN Dl prey i, ~ V&L, 7vay, ¥15, 4
HFT, ALV VDESETHOL.

(L) TEHEHEFECHAT: Xvd, IARKTECHBERERR LAY i v Vi, KT
3HLTOECHEARLY R LTEL.

() FEWEHEFERCRT, FAFDBEPRRADhL T2y, EvryclBLLET Y, 7
BTN <AL, AEHRTESF SR DN, B2 prey (I~ FHELL BB L.

() REHROMBE prey 135~ 4T, A7 CTuUH, £+ TLRERE LR, HEHEE
WXL W #H4 OHB prey & Rz,
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() Crustacea,

P IR 2 0 LI REERZTTH, M HEKLCRS &,
(A) ¥ Bl o &

FAFERAAFOERSHBOZECHE T, W Lict AEAES), BRHEEERD </ anE
FICH bk Stomato poda T HEMIHRS. B, REIZ A AFCE bRicmotdEmnd, 235
BFE A EDECELYRE LTS LEALRS,

(B) 8 B © =

(a) Decapoda OHBZITEHEE L 0 RO F ¥ 5vote.

(b) REIXTIX Stomatopoda 73, 2 AFEHETHE Lo, EERHEEEX CIILAESH
feote, ‘ ' ' '
(c) Isopoda \ZFEMEIEETIX0OS LU EOBVHEARY R Licowed L, REHRTIES L ToD
HEBERL R EE 5. '

(1) KB H Tix dnomula hipoytidae PNE BRI DT,

(s\) Cephalo poea.

AHEERCEELHERERRE bR, EREEIERAERER + ABCEVCHEZEYRT I 200,
~7w, HIFFED prey L LCHEREERMESY HDTVWD I L5D%k.

MOHERRED &, WU LECMHT LEREYOHBEAROER, RITKD REEROHERE
BEORENHEELL TRATH O,

= #

(1) B ez VK CHRELCIVELOER 2 b, REARCRE TR LTRER, BiE~s»
BOHDOBIRFIENTI R~ WAL, TOEROEA SHELTH S L TN TEERD RE L1 2 —5
T5.

(D) HED prey KRBT, FFH2-"F, ~s/ w7 v 2 FF0RGREELHEENRR bR
ZHIEA ER (1958) DRME—FKT B, B, Ax=Y, ~FHL 7Y, YV FOPEFRITF AL
D AARAFOFREEH BB, 2aXx=Y, ~EFhA 7L 7 v hFRDERCHE Linsh ot H,
7aAFEDBHEE bRy = 7Y AOBBERIZ A AF X D EDTe. RICEBED by A 3435
DFFIHEST, B¥ ALt/ a5+08HRcE HBA L. KECREETR Megalopa =%
Alima DINE M prey OHBENR A AFEL LT, $14, /e aFFE . X, HEIN~<S
wiEh, BARKE LT prey Rkl LoRBTESTL BRI AFCORE b, ,

DEDEND, £ AF3F~XIHBECBEEKLTNS, X, 7 e a5k~ e B8 X VERSHIX
BVWBLH B LTI EIEEIND. :

(3) 8%, BARABCH O THARIOZL LD prey 138k & LTRIEETH S5 Z 2IIGHE RN
W TEEEIE PR L ATPEREEHRCA G ABCRIBVCERARRR LI AV 4, h= A, ¥,
IR RFH<A, HYAEERDETE L FEED, Decapoda, BRED Decapoda DEEYNT, <8,
HFFED prey L LTHRDIEERMEY HDHD0 LBbiLd.

(4) BATHEAREIER & R E RN E LCR bR Z i3, 4REEEE A EDTHV. K
o~ A O RECH LTAEAROHAE VLS5 BETH 5.

U Eo®EsLREORBCK D, MERXE prey RNBETHFRSELEL DI, BHEOEHRIKOTH
BRI F A~ A OFRIBTH S Z L AHEEIN B, '
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X Bk

BT, BEERR - HRERBRER (1939
PHEEZE ¢
B XM BRASBEKESEYRZ (1924

NEFEBEE, DEEFAE 0 ABYRERRE (1941

B
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GT)
i
D)
wE
il

H— e
By

JRF =
IR
5T :
BT :
Al

ARS8 (1953)

7w, ZIFFEOBNRY CNEFEME) , BEKIER. Vol 1. (1953)
<7w, ACVFOERAYFICROLNE» v A HEEE, BKFER, Vol 1,
(1953)

=/ RrE L FOHEE (1949)

gk L Koy (1951)

= s w, HTF, BEORE, Vol 3, No. 10 (1943)

PR ENEE RS AT % ~ 7 = O B BT, BAKHEHRE, Vol, 6, (1958)
PR AR REERICRT 5%~ £ L 2 A7 D REHERDOHERCOWT, FEKFFFF
%238, Vol. 7, (1958)



