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Fig. 41. Lamellodiscus takitai A; whole worm of holotype,

ventral view, B; copulatory organ of paratype, C; vagina

of paratype, D; anchor complex and squamodisc of paratype
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Fig. 42. Lamellodiscus japonicus A; whole worm of holotype,

ventral view, B; copulatory organ of paratype, C; vagina of

paratype, D; anchor complex and squamodisc of paratype .



Fig. 43. Lamellodiscus spari A; whole worm, dorsal view,

B; copulatory organ, C; vagina, D; anchor complex and

squamodisc -
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Fig. 44. Haliotrema kurodai A; whole worm of holotype, -
ventral view, B; male terminalia of paratype, dorsal view,

C; cirri of paratypes, D; opisthohaptor of paratype,

dorsal view
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dorsal view,

whole worm,

-
r

A

Allomurraytrema spari

45.
B; copulatory organ of YAMAGUTI's paratype, (&4

Fig.
D

opisthohaptor,

-
r

anchor complex and marginal hook

-
’
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Fig. 46. Anoplocotyle spari n.comb. and A. australis A; whole

worm of A.spari, ventral view, B-1&2; copulatory organs of A.

spari, B-3&4; copulatory organs of A.australis
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whole worm of holotype,

A

Aspinatrium japonica n.sp.

47.
dorsal view, B;

Fig.

terminal genitalia and vagina of paratype,

ventral view
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Table 7. Measurements of Pseudodactylogyrus bini from various age

groups of Anguilla japonica

Water temperature: 24-25°C

Host; age 0+ 1+ 3 or 4+
total length (cm) 10.3-37.0 48.6-53.8 68.0-76.5 .
Parasite;
No. of specimens 25 32 20
Body length (um) 1090-1980 1470-2070 1580~2230
Anchor l.(g in Fig. 1l; um); range 50-58 54-59 56-60
mean (54.2) (55.4) (57.6)
Cirrus accessory piece 1. (uam); range 39-49 44-56 44-52
mean (45.6) (48.2) (48.2)

Table 8., Measurements of Pseudodactylogyrus microrchisvfrom various .

age groups of Anguilla japonica

Water temperature: 24-25°C

Host; age : _ 0+ 1+ 3 or 4+
total length (cm) 18.7-37.2 48.6-49.7 68.0-76.5
Parasite; '
No. of specimens 50 7 17
Body length (um) 800-1570 1220-1460 1160-1720
Anchor 1l.(g in Fig. l; jum); range 83-103 91-98 92-108
mean (91.2) (94.6) (99.0)
Cirrus accessory piece 1. (um); range 33-42 37-42 34-43

mean (37.1) (38.9) (39.4)

cbT



Table 9.

Measurements of Lamellodiscus yamagutii n. sp. from different age groups of Pagrus major

Locality Yamaguchi Pref. Nagasaki Pref,
Water temperature (°C) 12°C 24°C
Host; age 0+ 4+ 0+ 1+ 2+ 3+
total length (cm) 14.7-19.7 36.5 5.1-5.8 15.8-21.9 35.0-35.1 32.0-36.7
Parasite; .
No. of specimens 9 9 6 16 10 11
Ventral anchor length (um); range 55-63 71-76 44-51 54-70 67-71 65-71
mean (59.3) (74.0) (48.3) (60.0) (67.2) (69.4)
Cirrus length (um); range 41-45 47-50 40-42 42-49 43-47 47-51
mean (42.6) (48.6) (41.2) (44.1) (45.7) (48.2)

66T



Monthly fluctuations in measurements of Tetraonchus awakurai from Oncorhynchus masou

Table 10.
Month (1978) MAY JUN JUL AUG SEP OoCT NOV DEC
A Water temperature (°C) 13.7 16.9 17.4 19.4 17.3 14.9 10.7 9.4
B Host; total length (cm) 8.0-9.0 9.6-12.9 9,2-12.4 10.3-15.3 12.9-14.0 13.5-18.3 13.6-17.5 17.4-20.2
mean (cm) (8.6) (11.3) (10.4) (12.1) (13.5) (15.4) (15.6) (18.5)
Parasite;
C No. of specimens 5 » 19 20 22 9 23 13 5
D Body length; range (um) 780-1250 950-1320 940-1420 920-1330 1040-1260 940-1510 1030-1490 1250-1410
mean (um) {1036) (1158) (1195) (1103) (1134) (1261) (1291) (1306)
E Ventral anchor l.; range (um) 68-=77 71-79 66-76 66-79 71-77 70-78 71-81 71-78
mean (um) (72.4) (74.4) (73.5) (73.2) (73.8) (74.4) (77.6) (75.2)
F Cirrus accessory piece
1l.; range (um) 74-80 69-78 66-77 64-78 72-78 63-76 67-80 71-77
mean {(um) (76.8) (74.6) (71.7) (72.4) (74.3) (71.0) (73.8) (75.0)
(1979) JAN FEB MAR APR MAY JUN JUL AUG - SEP
A 6.0 8.2 10.1 10.4 14.4 17.4 16.9 17.5 17.5
B 14.0-19.9 18.0-19.9 20.2-21.0 19.5 19.2-25.0 20.8-26.3 20.6-25.8 22.8-29.5 26.4-29.7
(17.7) (19.0) (20.7) (21.8) (23.2) (24.3) (25.5) (28.4)
C 23 28 7 9 25 17 19 26 21
D 1100-1610 1160-1950 1320-1590 1420-1600 990-1750 1050-1620 1060-1770 1000-1750 1010-1600
(1422) (1407) (1434) (1508) (1416) (1329) (1421) (1297) (1320)
E 71-79 73-80 69~80 78-83 71-81 75~84 74-82 70-83 75-82
(75.7) (76.4) (76.4) (80.4) (78.1) (78.6) (78.7) (77.2) (77.7)
F 69-77 67-74 65-77 71-78 67-79 67-78 70-78 69-78 70-79
{(73.0) (72.7) (72.4) (74.7) (74.4) (74.5) (74.6) (73.5) (73.6)
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Table 11. Measurements of Gyrodactylus kobayashii from Carassius auratus
at different water temperatures

Water temperature (°C) 5.5 9.4 17.3 26.6 5.5-26.6
No. of specimens 68 33 22 23 146
Bedy length (um); range 440-880 510-730 370-600 420-680| 370-880
Anchor 1, (pm); range 70-82 64~74 57-64 54-60 54-82
mean (75.8) . (69.1) (60.7) (57.0)
Marginal hook 1. (um); range 31-34 28-32 27-30 ,27-28 27=-34 .
mean (32.1) (30.1) (28.3) (27.4)

T0¢



Table 12.

"

Monthly fluctuations in measurements of Gyrodactylus sp. 2 from Oncorhynchus masou

Month (1978) MAY JUN JUL AUG SEP oCcT NOV DEC
A Vater temperature (°C) 13.7 16.9 17.4° 19.4 17.3 14.9 10.7 9.4
No. of specimens 12% 42 11+% 3 16* 42 33 34
C Body length (pm); range 560-940 740-1150 690-~980 680-840 660~850 540-1000 690-~1080 790~1080
mean (766) (878) (802) (737) (780) {795) (871) (924)
D Anchor 1. (um); range 70-78 70-77 70-76 70-74 71-78 71-79 69-81 70-81
mean (75.9) (73.5) (73.5) (72.0) (73.4) (75.0) (76.0): (75.8)
E Marginal hook 1. ().lm); range 39-42 36-41 38-41 — 39-41 39-42 41-43 40-44
mean (40.0) {39.1) (39.0) (40.0) (39.8) (41.0) (42.0) (42.0)
(1979) JAN I'EB MAR APR MAY JUN JUL AUG SEP
A 6.0 8.2 10.1 10.4 14.4 17.4 16.9 17.5 17.5
B 33 42 60 96 81 59 89 101 121
c 750-1080 560-1090 730-1080 640-1070 550-950 630-1000 690-1060 690-1090 640-1000
(899) (863) (871) (857) (793) {817) (856) (847) (835)
D 70-79 €9-78 71-80 71-80 70-81 70-80 71-80 69-79 69-78
(73.5) (74.3) (75.2) (76.1) (75.3) (74.2) (75.5) (74.9) (74.7)
E 40-43 40~-43 40-44 40-43 39-43 38-42 39-43 39-42 38-42
(41.6) {41.5) (41.8) (41.6) (41,6) (40,3) (41.0) (40.5) (40.6)

* Specimens collected from Salmo gairdneri are included,

c0g
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Table 13. Variability in measurements of Tetraonchus awakurai from
different species of hosts

Host _ Oncorhynchus masou (0+) Salmo gairdneri (0+)
Parasite; :
No. of specimens 31 20
Body length (um); range 830-1440 - © 610-980
- mean (1138) - (743)
Ventral anchor 1. (jim); range 69-78 - - 68-75
: mean (73.8) . (71.4)
Cirrus accessory piece 1. (um); range 66-74 . 57-74
mean (69.5) (68.0)
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Fig. 59. Development of Pseudodactylogyrus bini A; eggs, B; egg in
advensed stage, C; oncomiracidium, D; immature forms 0-1 day after

infection, E; anchor complexes of immature forms 1-2 days after
infection, F & G; anchor complexes of immature forms 2-3 and 3-4
.days after infection, respectively, H & I; copulatory organs of
worms 6-7 and 8-9 days after infecﬁion, respectively (scale: 50 jm)



Table 14. Spawning experiment of Pseudodactylogyrus bini on Anguilla anguilla

Experiment No.of eggs No.of parasites No.of eggs laid by one Water temperature

parasite per day (°c)
I 129 11 11.7 23
II 1010 90 11.2 24.5-25.,5
III 174 16 10.9 27-28.5
IV* 1742 73 23.9 20,5-23
v* 342 16 21.4 22.5-23

Table 15,

* Opercula of the host fish were cut.

Hatching of Pseudodactylongus bini

No. of eggg No. of eggs hatched Water temperature (°C)

3* 4% 5% g% 7%

g *
10%*
10%*
13%%

5

- 3
8 2
3 7
12 1
1 3 1

* Days after spawning,

** Eggs dead or lost during experiments

were not included,

19.5-23.5
22.5-23.5
22.,5-23.5
20
25
o
no



Table 16. Development of Pseudodactylogyrus bini on Anguilla japonica

o

Water temperature: 23-26.5°C

Days after No.of parasites

Development of various parts of parasite

infection Body Anchor* Bar Cirrus Cirrus accessory
(jm) (pm) (pam) piece
0-1 40 83-135 (27-34)** N,O,*** N.O. N.O.
1-2 32 8§g~-189 — 15-17 N.O. N.O.
(N.O.:5/32)
2-3 14 98-208 48-54 24-34 N.O. N.O.
3-4 25 123-233 49-58 24-44 N.O. N.O,
4-5 10 201-287 53-56  42-48 .. N.O. N.O.
5-6 27 203-413 50-56 39-49 6/27k%**% 1/27
6-7 6 288=-453 52-55 37-42 6/6 1/6
7-8 . 7 196-375 52-54  39-48 6/7 1/7
8-9 ; 18 262-540 50-56 38-48 18/18 9/18
9-10 3 287-480 52-56  38-41 2/3 2/3

* Anchor length is represented by g in Fig. 1 except the
specimens of 0-1 days.

** Anchor length is measured between
**%* Not Observed

both ends in a straight line.

*%%% Cirrus is observed in 6 out of 27 specimens,

bea
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Fig. 60. Embryological development in the uterus of Gyrodactylus

sp. 2 A; empty uterus, B; two-cell stage, C; about 10-cell
stage, D & E; F2 is formed in mass of cells of Fl. F; Primordia
of marginal hooks are formed in Fl. G; Primordia of anchors are
formed in Fl1 and F3 is differentiated in F2. H; Fl is fully

formed and F4 emerges in F3.
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Fig. 61. Development of Anoplocotyle spari A; egg, B; onco-

miracidium (Bl; whole worm, B2; marginal hooks, B3; opistho-
haptor), C; opisthohaptor of immature form in post oncomiraci-
dial stage, D; development of intestine

.(In Bl, ciliary zones except the posterior one are lost

during pfeparation of specimen.)
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A; eggs, B; oncomiracidium, C; development of opisthd—
C-c; 1 st pair of clamps emerges at the
C-e; Anchors and 1 st

Fig. 62, Development of Heteraxine hetérocerca
haptor (C-a; oncomiracidium, C-b; Anchors are fully formed.

sites of 2 nd pair of marginal hooks. C-d; Fouf.pairs of clamps are formed.
c-f; 3 rd to 5 th pairs of marginal hooks disappear.)

R 4]

pair of marginal hooks are cast off.,
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Fig. 63. Number of clamps on both sides of

opisthohaptor in immature Heteraxine

heterocerca (67 specimens.examined)
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Fig. 64. Diagram of gills showing possible sites of attachment

of Heteraxine heterocerca to the gills of Seriola quinqueradiata

Clamps at the long side
: Left : Right

Fig. 65. Diagram showing relationship between the asymmetrical
development of Heteraxine heterocerca and the water flowing

on the gill




Table 17. Relationship between the asymmetrical

development of Heteraxine heterocerca and its site

of attachment to the gill of Seriola gquinqueradiata

Gill Hemi- Gill Expected Observed
branch ¢, apent Right* ©Left Total
Right Outer Dorsal Left* 1%% 38 39
Ventral Right 37 1 38
Inner Dorsal Right 35 5 40
Ventral Left 1 46 47
Total 74 90 164
(Right gills) (2)*** (6) - (8)
Left Outer Dorsal Right 23 2 25
Ventral Left 0 45 45
Inner Dorsal Left 1 31 32
Ventral Right 57 1 58
Total 81 79 160
(Left gills) (1) (3) (4)
Total 155 169 324
(Both gills) (3) (9) (12)

* "Right" or "Left" indicate direction of the asym-
metrical development of row of clamps.
** No, of specimens
*%* Parentheses represent specimens whose direction of the
asymmentrical development are opposite to expectation.
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Plate 1. Deformations of Heteraxine heterocerca

A & B; whole worm (scale for A & B: 1 mm),
C & D; opisthohaptor of A & B, respectively
(scales for C & D: 0.5 & 0.3 mm, respectively)



Plate 2. Transverse sections of Anoplocotyle australis

and structure of intestine (semi-diagrammatic)





