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Abstract

Geographical distribution of nematoda larva was investigated for 4 years from
1967 to 1970 on 1825 marine fishes of 68 species caught in the sea around Nagasaki,
in the East China Sea, and in the South China Sea. The last group was brought
back on the Nagasaki-maru, a training ship owned by Nagasaki University School of
Fishery, and all others were obtained at the Nagasaki Fish Market. Results of the
study were as follows ;

1. In regard to the distribution in sea areas, a far greater number and variety
of nematoda larva were found in the East China Sea and the South China Sea as
compared with the water around Nagasaki. There were found nematoda larvae in 38
fishes of 5 species among 393 of 20 species caught in the sea around Nagasaki, 1 to
10 larvae per fish, 19 of 20 species or 405 of 688 fishes, 1 to 137 larvae in the East
China Sea, and 22 of 28 species or 449 of 744 fishes, 1 to 320 per fish in the South
China Sea respectively.

Parasitic rate was 100 per cent in the following species of fish ; Saurida tumbil,
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Muvraenesox cineveus, Avgyrosomus avgeniatus, Decapievus maruadsi, Pseudosciaena cvocea
in the East China Sea, and Nemipterus virgatus, Lutjanus sebae, Saurida tumbil,
Rachycentron canadum in the South China Sea. Amount of the larva per fish was
extremely high in Saurida tumbil and Muvaenesox cineveus, 85.5 and 65.9 larvae in
the averege respectively.

2. 'The types of nematoda larva discovered were four genuses and 6 species in
total ; Anisakis sp. (Type D), Comtracaecum sp. (Type A, Type B and Type F),
Tervanova sp. (Type B) and Raphidascaris sp.

3. Amisakis sp. (Type I) has the highest incidence in each sea area, and Contra-
caecum sp. (Type E) has the second highest incidence in the East china Sea and
South China Sea. Although Coniracaeccum sp. (Type F) has never been described
near the Japanese coast, it was found in the South China Sea. Relatively high
incidence of Terranova sp. (Type B) was also found in the South China Sea.

4. Species of fish having significantly high incidence of Amisakis sp. (Type I)
were; Muraenesox cineveus (100 per cent), Saurida tumbil (100 per cent), Avgyrosomus
argentatus (100 per cent), Pseudosciaena crvocae (100 per cent), Decapierus maruadsi
(100 per cent), Zeus japonicus (80.0 pes cent) in the South China Sea, Saurida tumbil
(100 per cent), Rachycentron canadum (100 ter cent), Nemipierus wivgatus (100 per
cent), Priacanthus sp. (95.0 per cent), Abalistes stellatus (88.5 per cent), Lutjanus
basmiva (86.7 per cent), Pristipomoides sieboldi (84.0 per cent), Decaplerus maruadsi
(82.0 per cent), Megalospis cordyla (80.0 per cent), Epinephelus septemfasciatus (80.0
per cent) caught in the South China Sea. High incidence of Contraceccum sp. (Type
E) was found in Argyrosomus argentaius (100 per cent) of the East China Sea, and
Nemipterus virgatus (100 per cent) and Priacanthus sp. (75.0 per cent) of the South
China Sea. Terranova sp. (Type B) is common in Lutjanus sebae (100 per cent) and
Carcarvhinus menisorrak (90.0 per cent). Contracaccum sp. (Type F) was discovered
in Saurida tumbil, Pseudorhombus dupliciocellatus and Abalistes stellatus in the South
China Sea.

5. There seem to be two courses of migration of the nematoda-susceptible
fishes, such as Muraenosox cineveus, Avgyvosomus avgentatus, Saurida tumbil, Pseudos-
ciaena cvocea, Nemipterus virgatus and Lutjanus sebae in the East China Sea and the
South China Sea. One runs toward North and South along the coast of China, and
the other from shallow sea to deeper sea or toward East. They move, however,
within the East China Sea and the South China Sea, where is the main sea area
having high incidence of anisakis worm.
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BT, BN RO R O O fafH A5 68
fii 1,825 5L SFRMO AL fER XhizDik 46
i 892 T, —RMh DPEHFELRIIRE L EN DR
B 8B.5EICKLATVA, Ak X gy
B E, FHETE R 20ff 393 TIL 5fE 38E
(=R ) OPHFERIRE1E, &S 3.68), H
HIUEO O 20/ 688 TiL 19ff 40582 (HIS 1%,
B 65.9%) WESHEO LD 28f T44RTIL 22
449 (RS 1%, ¥ 57.0%) THERoFAE
VTR & M e BB R PE D 0 & LTEERIT S h
BH AR ORI SIREED DI DRNEL, |
BE DX B MCH D ETER SN
BRIICHEROR S O BB S & HHIHED
v ==y (F4EEK 100%), ~= (100%), A vEF
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CARTEE LB ) 2 ) v e 7a— VRET L
5E(CAVE 21T\ NEHE 2 BIEREY fTofe. B
C—D MEAEANNIT & D 7S Ui —ERDBET D
TEHAATV iedk Lre,  MEHIfED #3880 Faust
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2. PEHOBELIH

BRE IR A NS (1969, 1970) D4
B UTe s o TH TR A & Anisakis sp.(Type 1),
Contracaecum sp. (Type A, Type E X' Type F),
Terranova sp.(Type B), Raphidascaris sp. D 48
6MLTen, ZHAHEIICAD LKA Table 1.
2 RO 3WTRLIEY T, RGEETIE Anisakis
sp. (Type 1), Contracaecum sp. (Type A) RU*
Raphidascaris sp. ® 3% 358, HEHHPETIE I T
Contracaecum sp. (Type E) & Terranova sp.
(Type B)xhnz 7z 4 |8 518, FICHZHUETIL Con-
tracaecum sp. (Type F) R INWTHAE 4R 65
L, RESTHC A CHRIER O TE
DFSENS  Is o T 5.

IHnBHDOREED 5%  Contrcaceum [XHEKMN BB
T3 Type A (Yamaguti-Type I, Koyama et
all-Type A, Kikuchi et all-Type B) KU Type E
Ofh AT TR O SR Type F 238 T



162 W oo % -k & K B

Table 1. Incidence of nematode larvae in marine fishes and squids caught
in the sea near Nagasaki

Details for positive case
Total No. of fish Number of fish (%)
Species name (Japanese name) exam. posit. % Anisakis (I) |Contracaecum (A)| Raphidascaris sp.
Coryphaena hippurus (> 1 7 10 7 70.0 7 (70.0) 0 (0.0) 0 (0.0)
Sillago japonica (% 7) 50 15 30.0 3 (6.0) 3 (6.0) 12 (24.0)
Todarodes pacificus (v A4 %) 37 9 24 .3 9 (24.3) 0 (0.0) 0 (0.0)
Preumatophorus tapeinocephalus (-1~475) 27 6 22.2 0 (0.0) 0 (0.0) 6 (22.0)
Decapterus kuroides (777 %) 15 1 6.7 1 (6.7) 0 (0.0) 0 (0.0)
Mustelus manazo A 5 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Dasyatis akajei (7524) 9 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Kunosirus punctatus (17311 27 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Seriola quinqueradiata (7)) 1 0 0.0 0 (0.0) 0 (O 0) 0 (0.0
Chrysophrys major {(v54) 3 0 0.0 0 (0.0) 0 (0.0) 0 (0.0
Mylio macrocephalus (77154) 1 0 0.0 0 (0.0) 0 (0.0) 0 (0.0
Nemipterus virgatus (£ | ) 5 0 0.0 0 (0.0 0 (0.0) 0 (0.0
Parapristipoma trilineatum (A 4%) 10 0 0.0 0 (0.0 0 (0.0) 0 (0.0
Sebastiscus marmoraius (7 7) 20 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Sardcnops melanosiicta (4 7%) 27 0 0.0 0 (0.0 0 (0.0) 0 (0.0
Engraulis japonica (#9277 47%) 50 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Spratelloides japonicus (¥¥ ) 71) 51 0 0.0 0 (0.0 0 (0.0) 0 (0.0)
Etrumeus micropus (VWAL 73) 27 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Dorytenthis bleekeri (X A7) 5 0 0.0 0 (0.0) 0 (0.0) 0 (0.0)
Sepiella japonica ()74 4 %) 13 0 0.0 0 (0.0 0 (0.0) 0 (0.0)
Total 393 38 20 3 18

Table 2. Incidence of nematode larvaelin marine fishes caught from the East China Sea

Details for positive case
Total No. of fish Number of fish (%)

Species name (Japanese name) exam. posit. % Anisakis (1) |Contracaccum (A){Contracaecum(E)| Terranova (B)| Raphidascaris sp.
Saurida tumbil (7=%7) 50 50 100.0 | 50 (100.0) 0 (0.0) 34 (68.6) 0 (0.0) 0 ( 0.0)
Muraenesox cinereus (/\&) : 10 10 100.0 10 {100.0} 0 (0.0) 0 ( 0.0) 0 (0.0} 0 ( 0.0)
Argyrosomus argentatus { ) 30 30 100.0 | 30 (100.0) 1 (3.3) 30 (100.0) 0 (0.0 0 ( 0.0)
Decapterus maruadsi (- 75 75 100.0 1( 22) 0 (0.0 0 { 0.0) 0 (0.0) 75 (100.0)
Pscudosciaena ¢ 20 20 1000 | 20 (100.0) 0 {0.0) 0 ( 0.0 0 (0.0) 0 ( 0.0)
Zeus japonicus 30 28  03.3 24 ( 80.0) 0 (0.0) 17 ( 56.7) 1 (0.2) 0 { 0.0)
Caranx equula (*: ) ) 50 42 84.0 4 { 8.0) 0 (0.0 0 { 0.0) 0 (0.0) 40 ( 80.0)
Fugu vermicularis vermicularis (27342 7) 21 15 714 14 ( 66.7) 0 (0.0 8 (38.2) 0 (0.0) 0 ( 0.0}
Uranoscpus japonicus {3 v~ 4 24) 20 13 65.0 13 ( 65.0) 2 (10.0) 1 ( 5.0) 0 (0.0) 0 ( 0.0)
Inegocia meerdervoorti (# %) 20 13 65.0 12 ( 60.0) 0 (0.0) 2 {10.0) 0 (0.0) 0 { 0.0)
Rhinoplagusia japonica (71195 /5 7) 40 24 60.0 0 ( 0.0) 24 (60.0} 0 ( 0.0) 0 (0.0) 0 ( 0.0)
Upeneus bensasi (= . 30 16 533 7 ( 23.0) 3 (10.0) 15 ( 50.0) 0 (0.0) 0 ( 0.0)
Trachurus jeponicus (~73) 50 26 52.0 1 ( 2.0) 0 (0.0 0 ( 0.0) 0 (0.0) 25 ( 50.0)
Pleuronichthys cornutus (A4 5504 40 13 325 0 ( 0.0 2 (5.0) 13 ( 32.5) 0 (0.0) 0 ( 0.0)
Taius tumifrons (%54 ) R 50 16 325 14 (28.0) 0 (0.0) 2 ( 4.0} 0 (0.0) 0 ( 0.0)
Lepidotrigla microplera (% 50 8 16.0 5 (10.0) 0 (0.0) 5 ( 10.0) 0 (0.0) 1 ( 2.0)
Trichiurus lepturus (%44 30 3100 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0) 3 (10.0)
Branchiostegus japonicus Japonicus (77771 39 2 6.7 2 ( 6.7) 0 (0.0) 1 ( 33) 0 (0.0) 0 ( 0.0)
Bembras japonicus (7 ) 22 1 4.5 1 ( 4.5) 0 (0.0 0 ( 0.0) 0 (0.0) 0 ( 0.0)
Lagocephalus lunaris ( 20 0 0.0 0 ( 0.0) 0 (0.0 0 ( 0.0) 0 (0.0) 0 ( 0.0

Total 688 405 208 32 128 1 144

Table 3. Incidence of nematode larvae in marine fishes caught from the South China Sea

Details for positive case
Total No. of fish Number of fish (%)

Species name (Japanese name) exam, posit. % Anisakis (1) |Contracaecum(ANContracaecum {E)|Contraceecum(F)| Terranove (B) | Raphidascaris sp.
Nemipterus virgatus (£ +31) "18 18 100.0 | 18 (100.0) 1 (5.6) 18 {(100.0) 0 (0.0) 10 ( 55.6) 0 (0.0)
Lutjanus sebae 74) 18 18 100.0 | 10 ( 55.6) 0 (0.0) 0 ( 0.0) 0 (0.0) 18 (100.0) 1 (5.6)
Saurida tumbil ¢ 2 10 10 100.0 | 10 (100.0) 0 (0.0) 0 ( 0.0) 3 (30.0) 5 ( 50.0 0 (0.0)
Rachycentron canadum (A%) 1 1 100.0 1 (100.0) 0 (0.0) 0 ( 0.0} 0 (0.0} 0 0.0) 0 {0.0)
Priacanthus sp. (%7 1% ¥4 040 20 19 95.0 |19 ( 95.0) 0 (0.0) 15 (75.0) 0 (0.0} 0 ( 0.0) 0 (0.0)
Carcarrhinus menisorrah ( 10 9 90.0 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0) 9 ( 90.0) 0 (0.0
Abalistes stellatus 52 46 885 | 46 ( 88.5) 0 (0.0) 24 (48.1) 6 (11.6) 10 (19.2} 10 (19.2)
Lutjanus basmira (A 15 13 86.7 13 ( 86.7) 0 (0.0) 3 (20.0) 0 (0.0) 2 (13.3) 0 (0.0
Pristipomoides sieboldi (124 %4 50 42 84.0 42 ( 84.0) 0 (0.0 12 (24.0) 0 { 0.0} 1 ( 2.0) 0 (0.0)
Decapterus maruadsi 50 41 82.0 |41 ( 82.0) 0 (0.0 0 ( 0.0 0 (0.0 0 { 0.0) 0 (0.0
Megalospis cordyla (2 30 24 80.0 |24 ( 80.0) 0 (0.0} 0 ( 0.0) 0 (0.0 0 ( 0.0} 2 (6.7)
Epinephelus septemfascialus (v %) 65 52 80.0 52 ( 80.0) 0 (0.0) 5 ( 7.8) 0 (0.0) 16 ( 24.6) 0 (0.0)
Upeneus bensasi (2 4%) 90 68 75.6 |68 ( 75.6) 0 (0.0} 9 {10.0) 0 (0.0 0 ( 0.0) 0 (0.0)
Clidaderma asperimum (47t 1) 10 7 70.0 3 ( 30.0) 0 (0.0) 2 {20.0; 2 (20.0) 3 (30.0) 0 (0.0}
Plectorhynchus pictus (204} 22 14 63.6 10 ( 45.5) 0 (0.0) 1 ( 4.6) 0 (0.0 6 (27.3) 2 (9.1)
Pscudalutorius nasicornis (/+7 // %) 5 2 40.0 0( 0.0) 0 {0.0) 2 {40.0) 0 (0.0) 0 ( 0.0} 0 (0.0)
Ilisha elongata (7} 50 19 38.0 | 19 { 38.0) 0 (0.0) 4 ( 8.0) 0 (0.0) 0 ( 0.0 0 (0.0)
Lethrinus haematopterus (7=7% 1) 8 3 375 2 (25.0) 0 {0.0) 1 (12.5) 0 (0.0 2 (25.0) 0 (0.0)
Tachysurus falcarius (17 %%} 8 3 375 1 (125} 0 {0.0) 2 (25.0) 0 (0.0} 0 ( 0.0) 0 (0.0
Caranx equula (74 7)) 80 24 30.0 24 { 30.0) 0 (0.0) 5 ( 6.3) 0 (0.0} 6 ( 7.5) 0.(0.0)
Siganus fuscescens (74 ) 77 13 16.9 | 13 ( 16.9) 0 (0.0) 0 ( 0.0} 0 (0.0) 0 ( 0.0} 0 (0.0
Lepidotus brama (7~ 30 3 100 3 ( 100) 0 (0.0} 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0)
Rexea solandri (4 4 0 0 0 ( 0.0) 0 (0.0 0 { 0.0) 0 {0.0) 0 ( 0.0) 0 (0.0)
Zenopsis nebulosa 4 0 0 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0} 0 ( 0.0) 0 (0.0}
Calotomus japonicus 8 0o 0 0 { 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0) 0 { 0.0 0 (0.0
Alepisaurus borealis 4 0o 0 0 ( 00) 0 (0.0) 0 ( 0.0) 0 (0.0) 0 { 0.0) 0 (0.0)
Rhinobatos schlegeli 4 [ 0 ( 0.0) 0 (0.0) 0 { 0.0) 0 (0.0) 0 { 0.0) 0 (0.0
Pristipomoides sp. 1 [V ] 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 (0.0) 0 ( 0.0) 0 {0.0)

Total 744 449 419 1 104 11 88 15
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W5, BT Type E BT % b O IIGR O
FTHYF T Anisakis sp. (Type DTk THAERD
B, REESEIE TR A Do 7o Terranova sp.
(Type B) Z\HZHUE & 2z D BIE b ILE SR
RIS te. ¥ Contracaecum sp. (Type E) 133
F#5H GEA B 1970, 3D 1970) 2L new type
ELTHRELLLDTH B, TOHBDFEAIC LT
Yamaguti (1935) @ Contracaecum (Type V) LA
—fETH D ERHRLITIE, % (Kagei et all
1970) L7-.

W RTED 4 5 6 FLD Shie oo Fr A R0 2 ey,
R A S & TEROWL ThA.

Anisakis sp. (Type I): Table 1, 2 RO'3 IR
LB D TEDHFENHR ShUEIGTE S © 47
208, WEIYE 1658 208 ROFEATHE 20/ 419
BB B U CRIFEAED AL, ToRLE
V. BT RO B> R & LT D o~ E

(FHER 100%), 17 (100%), 7 ==Y (100
%), 794 (100%), <+t x1 (80.0%),
Ao 7 ==V (100%), =% (100%), 1 h =2

(100%), *v b*x1 0 55E#E (95.0%), #=*
~F (88.5%), AT T=44 (86.7%), v AXA

(84.0%), =7 (82.0%), +=7v (80.0%)
B =~z (80.0%) SENHIFbhrs, Z05H
100 SR FEMN R Shic~E, 1 vEF,
7=V, 7yef, AXROA b2 ) TE—EYD
DFHHFEY (RIS 5.5, &H 71.65) 2EDT
.

Contracaecum sp. (Type A): LD 1FE3E,
HAEYE 5 2BROFEANED 118 1 Bh i
Ehic. O LEEHED 7 vy v/ ¥ 2 THEFE
R 60.0%%RL, —RBMHOFEHFELL 4.58T
5 o,

Contraecum sp.({Type E) (Yamaguti-Type V) :
WA 1118 12882, F8le 14F 104R O M
S Xt d o T, WERTIL Anisakis sp.(Type
D RN THEERNE ., FoTBEE LTHK
DA v (FER 100%), 7==7 (68.6%),
HAFIETIEA P =y (100%), v b+ 51 OF&
i (75.0%) 0BT HRL. 205 b—RY D DF
BEEEI =) (7.88) TRLS.

Contracaecum sp. (Type ) 1 F&EHEDO 7 ==
Y, AAVARUCAIFAFHLAHT IENER IR
fo. N—RYH OTHFER ORiK1E, & 2.78
(oS RIC T,

Terranova sp. (Type B) 1 HIIHED 1 1R,
FEREED 126 88JB iR S hic b O TR
DL DI FDRIE . FERDE AL
DRy E4 (FESER 100%), ~vA# s (9.0
%), 4 r=) (55.6%) RUY ==V (50.0%) %
RBIFSRDBD, LVRA LA, TVAFATE—R
W DEER T 4 7.5, 46.6ETHDTHL.

Raphidascaris sp. @ LD D 2fE 188, W3
V5 fE 4R ROFERAE4 M 15 bRt S huc
R A ROTE A L LTH Ao~ AT Y (F
AR 100%), »47Y (80.0%) RU=7 ¥ (50.0
%) O 3TEHHTF B, —BY D OFHFELIRA
4.2%, A3ERV 4.88ETH o1

3. RIEHRHOMELVICFHAIE

AAEIR R D ST ISR D FE B OV BRSSO FE
Mtz Table 4 iR Lic, LUFREHERNCZ OFEA
T 5.

Anisakis sp. (Type 1) : Hifk 1518B12DWTAHRD
LRI 17.0 mm (12.6~25.1 mm) TZH
(boring tooth) ##H L, RBUHHTIX 1ARD/N#E (muc-
ron) N BN D, AEEIRIGE T OELERE
LEd bhels, ZPHIEFL (excretory pore) 1 24L
OHEFEMPEORICEIN L, HEEZE (renette cell
Hyman (1951)) xJEfloEflcfE L w5, §
E/HE =22.6 (19.2~30.2), f&E /EBE=165.1
(95.3~291.4) THRETHLUTERIRL B
[

Contracaecum sp. (Type A) : Bk 13 DFHk
Ei% 13.9mm (6.2~24.5 mm) THECIIEHRER
NI bR s, REEREORIHICIZ 15~
20K DB/ Z BB, FREFLERRIR O B
oL, PEESEERENoLch . BEEORIIX
1.07 mm (0.81~1.46 mm), BEHHEE 0.23mm
(0.12~0.38 mm) THEE BHTE.. BHHE
E/IBEHERE=4.6, EHEBRIDLVFEELT €V
REFEIT LT 200 BIEI RS,

Contracaeeum sp. (Type E) (Yamaguti-Tye V)
T A G R OFE A g Tl Anisakis sp. (Type 1)
RN TEERI E . AED REEIC O T L DR
ARG LRI CHMBL TR LAEGRORT A DR
o, {AENz 15.6mm (12.1~19.2 mm) T EE
WA ez, RIRTISEN TR A DS,
Pt ALz g OB N5, AREORHEL
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Table 4. Dimension and index of Anisakid larvae found in various marine fishes
’ Anisakis Contracaecum  Contracaecum  Contracaecum Terranova  Raphidaecaris
o ‘ (Type D (Type A) (Type E) (Type F) (Type B) sp.
No. of examined 151 13 54 2 10 22
Body length ‘ *17.0 13.9 15.6 7.3 8.1 7.7
)\ (12.6—25.1) (6.2—24.5) (12.1-19.2) (5.9-8.6) (6.7—11.1) (6.2—9.1
Body width l 41 0.37 0.50 0.22 0.17 0.29
(mm)‘ (0. 30 0.65) (0.22—0.55) (0.44—0.65) (0.22) (0.14—0.21) (2.05—0.36)
Oesophagus 2.28 1.14 1.16 0.63 1.34 0.94
(mm)| (1.57—38.05) (0.78—1.54) (1.02—1.80) (0.58—0.69) (0.92—2.07) (0.90—1.08)
1.53 1.03 1.04 0.55 0.88 0.88
Muscular (1.02-1.79)  (0.71-1.38)  (0.94—1.02) (0.51—0.60) (0.63—1.03) (0.84—0.94)
: 0.75 0.11 0.12 0.08 0.46 0.06
Ventriculus (0 5577 96y (0.07-0.16) (0.08—0.18) (0.07-0.09) (0.29—1.04) (0.06—0.14)
Vent. _ 1.07 5.16 0.51 _ 0.54
Appendix (mm) (0.81—1.46) (4.01—7.81) (0.50—0.53) (0.40—0.61)
Intest. _ 0.23 0.21 0.16 0.80 _
Caecum (mm)} (0.12—0.38) (0.04—0.37) (0.15—0.18) (0.49—1.10)
. ‘: 0.10 0.14 0.17 0.14 0.13 0.21
Tail (mm) \ (0.07—0.19)  (0.11—-0.23) (0.05—0.23) (0.11—0.22) (0.10—0.16) (0.16—0.24)
a \ 41.8 37.6 31.4 32.6 47.9 26.6
(37.4—56.7) (33.8—47.5) (25.3.87.6) (26.3—38.4) (28.5—58.7) (22.1—31.9)
8 7.5 12.3 13.5 11.6 6.1 8.2
1 (6°9—9.8) (10.5—19.5) (8.5—15.9) (10.3—12.6) (4.3—6.8) (6.5—10.4)
8 11.1 13.5 15.0 13.2 9.2 8.8
2 ‘ (10.1-13.1) (11.5—22.3) (9.3—18'2) (11.6114.5) (7.7—-11.1) (7.0—11.2)
B 22.6 131.1 130.0 94.8 17.6 120.3
3 (19.2—30.2) (112.0—158.0) (105.0—176.0) (90.8—97.7) (8.7—24.4) (63.3—149.0)
| 165.1 96.5 92.3 52.5 60.4 37.2
v (95.3—291.4) (54.0—222.7) (63.9—118.5) (40.0—54.6) (38.0—110.0) (29.5—50.0)
|
X _ 13.0 3.0 14.3 _ 14.4
(9.0—25.8) (2.7-3.6) (11.8—16.3) (12.9-17.1)
¥ _ 59.7 73.6 45.3 10.1 _
(47.0—102.8) (43.9—111.5) (33.7—58.9) (7.8—12.6)
z _ 4.6 2.4 3.2 _ _
(3.7-5.2) (15.7-36.1) (2.9-3.9)
*: mean, ( ) : rar;gew
Legend for table :

B3 =

= Body length
Body width

Body length
Ventriculus

__Boy length

Intestinal caecum

— Body length

B2 =

Oesophagus

= Body length
Tail

X =

Body length

Muscular part of oesophagus

Body length

Ventricular appendix
Intestinal caecum

Ventricular appendix



R R OB MO BN A/ 5% Anisakidae JRILDFRT L /77 165

WEBE LT BB ES BT EL GFE 0.21 mm
(0.04~0.37 mm)), BEHEELMED Type L9
LEW (FH 5.16 mm (4.01~7.81 mm)). L7
> THEZ (FAEEER/IBHER (X 244 TRLK
X\,

Contracaecum sp. (Type F) : FEIRdEL HFIL
SN DTHEBOSEATRLDE L, Rk2 E45
MLTHxBE, hE 7.3mm (5.9~8.6 mm), BHE
#E 0.51 mm (0.50~0.53 mm), JHEEE 0.16
mm (0.15~0.18 mm) TiE¥z (HEHE Thg#E
) 11 3.2 (2.9~3.6) &R T. XEHFREDRRIC
RS TN E N T ARD/INEN A B, A RZROREN
FEL\ PHEFLAER O BT LTO %N D
fii> Type & XFIHK 5.

%

HASTHRC AT 5 Anisakidae $hfgH o fifi - 0
DIRICNTIES ETEL OREREN L INT
WB, TDInD BERT A D LR R A FEEER
PEPSEEREORA IR L E 2 BN T % Anisakis J&
SRORGEI Y WEORET L LST list up
(Kagei 1970) LTH% &, Anisakis sp. (Type 1)
YA IRERE O 122 0 MIE L AL X A 2D
HIh, W CcoREYEDH E 0ERIL AN R
EhAMENPREEE LA VEL L5 THE, ThiT
H~X Anisakis sp. (Type II) Tik 25FEDfSH & A

WAL HAROY YA A BMEINR T BITTE R,

Lasd Type I HENT—RCHFELI DI &
MHEIPANCH SN BIEFIO KL Type 1 DJRG:
CXBbDTHAH D EHE G- KE 1967, /I
1967, KEED 19674 SN T3, LOHARESY
B % AL AARIERA O & LR BRI D
X5 R EEHICIE E LT 2FRCS 2 L
M ERTN 5,

—5 o S OELECIAEEC L dnisakis J&D
RO EREEDEHB OB RNRARDND N, £
OFEEL AR DWW TE TR T St & ik
ZTR\, 3 DIREEO WA < HAFE R O E 30
¥  Anisakidae %FEHROERHE LB DRk
WCOWTHRELRERD AATED $ O & L TR,

S SYE RO BRI A R A 2 5 & RMEIE
T & e S B B B O 2O D TR
L OTRBICEL, —RBM Y 0FERL L. R

Terranova sp. (Type B) : HZ RN ORI 3 KHe

M HRENERCBIL S, BE 1081 DonTak
5E, AE 8.1mm (6.7~11.1 mm) T/JE\, B
B#% 401 0.80 mm (0.49~1.10 mm) TE<, Hhit
U 2 o EEH R JEORICHVWTW B, BOR S
0.13 mm (0.10~0.16 mm) T k& RBEIL 60.4
et VBRSNS B,
228 DGR RL 7.7 mm
(6.2~9.1 mm) CHINCRIREC AN & R/ N
AL, ZEARADRCIE 15~20{8D ]
L bR, HE#SE 0.54 mm (0.4~0.61 mm)
PRILAL X mRiR OB 35, AR D X
SFEFEL T 5.,

Raphidascaris sp. :

£

FAEROGGAEE LTHEHO Y ==Y, f v
F, WATY, TY A, v N AL, HA T VK
WilgTix1 bay, wevERf 44, v=x), AF,
F VNV EA DR, v R, FFoaFE, AY
TERAL, CRAXEA, INTY, ATV, woaXK,
2 AERBHITF NS, BV ==Y, 4 YEF, <
AT, 79, 4 +ra), VRV EALRPAE
Tk 100% DFAENFED LN, —RBY ) oFER Ok
& 5.5%, [KE 65.9%) 7 b TE .

&l Anisakidae $hERHUIIMTIZRE D4R
SLHIHEOBEE, MU S Anisakis sp. (Type 1),
Contracaecum sp. (Type A, Typz E KO Type F),
Terranova sp.(Type B) KU Raphidascaris sp. O
4B 6 T FI SN B, T OGHiA HEER T 3%
L B Ut ClY. Anisakis sp. (Type 1) Contracaecum
sp. (Type A) B Raphidascaris sp. O 3J& 3Ff
THHH, HIIE RO B0 Tk i 28 o
Contracaecum sp. (Type E, Type F)K U Terranva
sp. (Type B) 2MEH X R, ZOMEHNE < lnoTu
%, ZD>5% Contracaecum sp. (Type E) KO
Type F (33ES RO b 1970, #H5H 1970) 2
new type DEHE LTHELICLDTHBHD, £D
BRI X - T Tyge E 12 Yamaguti (1935) o
Type V L[A—TETH D - L & MERLATIE, M LK
(Kagei et all 1970) % Type F {HEDO A X,
BERROETEOE XED(HL Yamaguti(1935)D
Type Il OFRE—FKT 5. LoLien br Ot
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MR O WO TRE L F—FEDOL DM E D
PHELEELS, Lrb4EREahTu sl (ML
HbType A—D, KEHType A—B KU%H5 Type
A—F LY LRV O TARRTIL new type &
LCHE L. £offi Terronova sp. (Type B) 7%
HAMIE R O D DB ERCRE I h T
LT ENER SRS,
BRSRRCOWTHCHEEROF EMA BT B
&, S35 Anisakis sp. (Type 1) TIXELAHIGD
~E (F4ER 100%), 1 vE7 (100%), v ==Y
(100%), 7 v 4 (100%). —~rw x4 (80.0
%), WzEov ==y (FEER 100%), A¥
(100%>, 4 b=y (100%), *v +Fx1EHHE
(95.0%), #** ~% (88.5%), AT 7 = x4
(86.7%), v A x4 (84.0%), =A 7Y (82.0%),
A=7 (80.0%), <=~% (80.0%), v 2 (75.6
%), Terranova sp. (Type B) TIIEAF D v
FvRA (BER 100%), ~LvA¥x (90.0%),
1 =2y (55.6%), v==v (50.6%) »HIFbh
%, X Contracaecum sp.(Type A) VI##ZIGD »
ny s vi (FER 60.0%), Type E TIXHEAH
oA v eF (F4EXK 100%), v==7 (68.6%),

EEIEDOA b=y (FER 100%), Fv hbFxq
DITERE (75.0%) ErndbFbns. Type F XE

POV =V, FFEAF, FEAFE, 2FVUAH

f#

19674E0> 19704 F T 4 r RN BT BT &
IR R O W EHYED b D & RAKFESTRRMG
DR HEED CHIE Sh o fE, &t
68fE 1,825R1ZD\ T Anisakidae b oo RkYsig
F L ZOMEEBERLKRD L 5 IsisTa 1.

D R OFEKITERED & OIC N THEEZHE
RO BT OTTIRIE L O THBICHE L, +0%4k
BROEHL L.

2) WigHRiL Anisakis sp. (Type 1) Contracaecum

sp.(Type A, Type E U Type F), Terranova sp,

(Type B) B.0* Raphidascaris sp. 4 J& 6 B35
Ihs.

3) Anisakis sp.(Type DIXZHR TR S-S
HERL, BEWEROEZE T Contracaccum
sp. (Type E) 732 HUIZKVTEHL,

A Terranova

e

e K B

BERINILLDTHS.

R HOEIED 5 LR IR O CF
EEDEAE, A VEF, V=2V, TUEL, A
FROA b2 VDT EOEBERIL Y &5 &Rk
BERECH - THILC E T 5 bo &, KERREOHK
B BURET GRE) ~BET a8 ar bhs. o
NOFE b FAMER O HEAMETOEREC L EED
CENDINETEROPRET L > THRES AT
% BAYEILER XA BE &R I R R O I3
UG  Anisakidae %R OEGE 5 1) D UEK
PFAET B Z VR I RS,

F & UTHREIBER O MR THE LN 4R 6
TEOHRERICOWTHII LfE% Yamaguti (1935~
1941), /MB (1969), EA (1969), #jHhe (1970)
HEDOFNE KL THI, Anisakis sp. (Type I) T
IFER D HAITHED & DI AT RERNT /NS
xR LI, DD Terranova sp. (Type B),
Raphidascaris sp. }0° Contracaecum sp.(Type E)
TR A EFER OB & —FK L.
sp. (Type F)iX@ohtixb/ &<, Bhic 1A
DRINERHB BRI, EFESEI DI ILFEL TS
ENRROBHTH L. NEHEHEDOR S 2EFYT
H5 & 0.5l mm (0.50~0.53 mm), EEOREX
0.16 mm (0.15~0.18 mm), ¥z (HE#EE B
BER) 11 3.2 (2.9~3.6) R

. Contracaecum

=

sp. (Type B) B2l CHEIWERICHE S h,

A AT TlIREE#E D>  Contracaecum sp. (Type F)
PEEIWEDO T ==V, 2 H VA BOAF~Fh I
Rahie,

4 FEEROBEIE R ERE A AEE LT
Anisakis sp. (Type 1) Tlii~€, A vEF, V=x
VY, 72 4A Contracaecum sp.(Type E) TiIA v
€F, 4 + =2V RTerranova sp.(Type B) Tlit v
FVEAENRDTOND.

FDEIBERI A A 5 & BIKEERRC Z » Tk
ETT2d0L, RABEOERF»LHEN G ~B
BT AR bRE. WSO b AR
HEEHENTO @IS E EE 252 b 20 HHEC
Anisakidae FEHIBEAFET S 2 LRI 1B,

(FHZOBEIHIE B AFEREABETR W THRELL
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Fig.1. The larvae of Terranova sp.(Type B)

e

a . Head , lateral view b : Tail , lateral view

¢ : Anterior extremity , lateral view

Fig. 2. The larvae of Contraceecum sp.(Type F)

a b c

.
rm—

Z__Sp

a : Head, lateral view b : Tail , lateral view

¢ : Anterior extremity, lateral view



o

a : Head , lateral view b : Tail , lateral view
¢ ¢ Anterior exiremity , lateral view
Abbreviations used in Figures
:oanus IC : intestinal caecum V: vetriculus
esophagus P s papillae VA @ ventricular appondix

intestine SP : spine

A BT O R A DR O T AT 4 Anisakidae ShEURORERT - A

IFig. 3. The larvae of Contracaccum sp. (Type E)
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