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Introduction 
1 

As was explained In the introduction  and in the section oe "Esteri- 

al inVestigated°  of Part I, the present.report deals with the investi- ‘ 

gation conducted on the specimens, which had been mmffileim collected by 

research vessels,mf and 'ehich had been forwarded by the eisheries 

Agency p .on frozen fish, which had been sent from the U. S. A., and . 

on,specimene, which had been collected by the author in Hokkaido and 

Aomori-Ken. 	In comparison to the list of known (parasites in salmo- 

noid fishes, which was mentioned in V of Part 1, the number of parasites  ,1  

which the author has  bon  able to observe, is e xtremely meagre-- 

consisting merely of two specie» of Trematoda, approximately 5 species 

of Cestopia t 'approximately e 6 species - of Nematoda, 2 species of 

Acanthocephala, and 1 specie of Copepoda. Further, they bonsistm 

solely of known species, and there is no need to specially describe 
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he m.  however, the present report is not written for specialists in 

ee 

parasites. t The report  is  written partlyi,o meet the  roqu e t  for a 

report 'on the investigations by the Fisheries Agency and partly tm 

to aid persons who  are  not sperinlists. 

The author has had some knowledge concerninc Trematoda and Acan- . 

thessepial thocephala, but had no knowledge concerring (Ye:her species. 

During the present investigation, tha author hnd to research; however, 

he feels that  t i er s S,S a pOssibility  for  errors as well as inadequacy. 

. The author appreciates if these can be Pointed out to him by thmma 

• other scholars. 

There is a manabdareem considerable mmelantmmfmft . duplication 

in the present article with Part 1; further, refer/pees  are  included 

in the present Article. This was done in consideration of the fact that 

• there may be persons who will read only Part II and will not mamdi be 

interested in Part I.  

The author takes this onportunity to express his appreciation,' 

in addition to persons mentioned in Part I, to members of the Depart-, 

ment of Physiology of Yokohama Civic University, Dr. Takashi Fujii 

of the Faculty of Science, Tokyo University, Miss Satsuko Hamada . 

and Dr. Taheichiro Ynfuku of the ma Hesearch Station, Fisheries 

Agency, Prof. Manabu Sasà of the Institute of Epidemiology, and to 

Mr. Megumu Tuukida of the Department of lindical Physiology, Tokyo Uni-

versity, for assisting the author in the compilation of references. 

MumthimmA Xeport will be made inter concerning specimens, which were 
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ofrahorn cf 
bbtainod at Yunh11 	Eokkaldo and sent to the author by Mr. Akio • \ 	 _ 

.(N / 
Ishida, and fri.e-s, which were sent to  th  c Fisleries i.gency from the 

U S. A . 	. 

V.ethod of Investigation 

.io special method of investigation .  was adopted; the !:radlittional 

methods have - been used. Thus, the ullthor feels thnt there la no ne.:(1 

to mention it specially. However, for the benefit of non-specialists, 

this paragraph is added. 

1-re re) (jock. 
All the Invonlmmmn specimens of Aca4;44e-ce-phre44q mum were treated 

by "total - preparation". They were stained with D72,LAFIELD haematoxylin, 

end sealed with balsum. Some were sealed with "neocygarnr1"(9 .) with-

'out staining. There is no difficulty in identification even with the 

latter =Miami procedure, • 

Some specimens of Cestoptia were sealed in "III neocygararl"; 
1+ 

wie Cm-mine..- 	horizontally 	Apprem vAce-e- % y 
others were stained durklyend cut to the thickness ofA.15 	• Sections 

were paraffin'sections. 

Some specimens of Nematode and 1-canthocephala were sealed in 

s n neocygararl";•others were  made transparent with lacto-phenol solution 

and observed. 

• Specimens' of Copepods were observed us they were or sealed in 

neocygurarl". 	 • 

III Trematoda • 

The first reference dammulwm to Trematodu l  which is parasitic on 

eaminmumme 	salmonoid fishes, in Japan seema to be  the article by 

I 	• 
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Parshemlurus sp., and Aponurus sp.. helium d'aummmmiummtmlumhmtemmaima 1956 

report by Marcolis mentioned, in addition to the mma above, Tetreonchs 

alaskensls, hm Bucephaloides sp., Bacclger sp., Podocotyle shawl, Tetra- 

cotylesp., (enolinea oncorhynchl,and Syncaelium katuwo.  Mm Axmapobls 

report mene-loned Bucephalopsià basurgInl, Crepidostomunlfarionin, 

liemlurus levinseni, BrachyphallUs amnriensis, ziterrhurus 

ter gibbosus, Derogenes varicusox and Azygla robusts. 

As vas explain'ed above, species or. Tremutodb, which had been 

found In salmonold fishes, are considerable, and a tentative list of 

Is 
these mma as follows: 

Monoctenes. 

Gyrodactylldse 

1. Gyrodactyloides strelkowl 

Dactylogyridae 

2.Tetraonchus alaskensis PRICE,.1937 

Discocotylldse 
Synonym for 

3. Discocotyle salmonis SHAFFER, 1916  D. seettata(LEUCKART, 1842) 

DIESING, 1850) 

Digenea.. 	: 

Bucephalidae 

4à Bucephaloldes sp. 

5. Ducephalopsis basargini LAYMAN, 1930. 

Fallodistomatidae  

6. Bacciger sp. (B. harengulae YAYAGUTI, 193b"?) 

Allocreadildae 

7. Allocreadium oncorhynchl EGUCHI, 1933. 

8.. A. shawl (MCINNTOSfi, 1939) 

G. Crepldostomum farionis 0. F.. MULLER, 1784 (sm C. balcalensls 

LAYMAN, 1933) 

10. C, salmonià FU,TITA, 1921, 
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n. sp. from Oncorhynchus keta. In 1935 inset° Kobayashi mentioned these 
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Tsunenobu leu!,Ita Ithmelp.which he elomb rontributed in 136 to 41. 26 

of Dobutib-Gaku Zasshi, concerning a speci.e of Crepidostomum, obtained 

from frl.e.q of uncorhynchus keta in mmm smell stream ir the comnound 

ar, 	 Vol.  30 of 

of Sapporo Udiversity. Next, he has nm article inbthe same periodical 

In 1918 on a new specie, Azygla perryli which he mtmbm?ummd had obtained 

litucho perryi in Hokkaido.h further article by him mpmm apleurs in 

Vol. 32.  of the same periodical concerninc 	new s?ecie, t-repidostomum 

uchimil, which hm he hod obtained in Salmo mom mocrostoma. Another ' 

article by him.mmm on a new specie, m Crepidostomum salmonis, appeared 

in 1921 in Vol. 33 of the same publication. .)ome ibm time elapsad 

before an article by Sue() Eguchi appeared in vol.. 1 of the iiourn81 

of Osaka Medical College on Allocreadium oncorhynchi n. sp. which 

Oncorkrel4S rkocivs(45 JoRT,  A-t4 NURaCrof.. 
he had obtained in : 	- 	 in Nagara aiver, 

Beginning in 1934, Sanaka Yamaguchi publishIed expansive reports in 

several publicatiensconcerning Trematoda in fish.;  ho  mentionel 

BrachycepballUs crenatus in Oncorhynchus masou, Lec4thaster salmonis 

Trematoda in his book published in 1935. le ish Pathology by Tsunenobu 

Fujita p published in 1937, mentibned, in addition to the above,' 4iisco-

cotyle s31mon1s, Crepidostomum farionis, À-ecithaster uibbosus, L. 

and 
bothryophorus, Derogenes varicus 	,PublicationSof the  U.  S. A. and 

Canada mentioned, in the text and in tables, 'Iplostomulum sn., eii- 

urns levinseni, Lecithaster.gibbosns,- Brachyphallus sp., gyrodacty-

loldes strelkowi, d Derogenles varicus, Tubulovesicula lindbergi, 
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11.' G. uchlmil FUJITA, 1921. 

au 12.  •Podocotyle shawl 

e Azyglidue-. 
FUJITA 

13. Azygla porryll, 1918 

14. L. robusta ODIN, 1911. 

Hemiuridne 

15. AponUrus sp.. 

16. Brachyphallus amuriensis BABASKIli, 1028. 

17. B. crenetus (RUDOLPIiI, 1802) 

18. Deroes varicus (MULLER, 1784) Lt)OSS, 1901 ,  

19. Genolinea oncorhynchl 

20. Hemiurus levinseni ODHNER, 1905. 
Lecithastér 

21. LEOMiltffilel, Rm61 gibbosus (RUDOLPHI, 1802) ÈÜHE, 1901 xel L. both- 

ryophorus (OLSSOU) 

22. L. selmonis YAMAGUTI, 1934. 

23. Parahèmiurus sp. (P. anchoviae VA?, et PBREIRA, 1930?) 7.ti% or;cer■e-1 ..„ 
Irmete.N.C.r7V 

24. Sterrhurus sp. 

25. Tubulovesicula lindbergi (LAYMAU, 1930) 

• 3yncoellidae 

26. Syncoelium katuwo - YAMAGUTI, 1938. 

Diplostomatidae 

27. Diplostomulum sp. larvae. 

Strige  idae 

28. Tetracotyle sp. Larvae 

The list consists of 28 species in 22 genera; there 	.L .L  be some 

1:ab 1e of reference of eye: 
externally 

(Development is diree. Yainl?\parasitic,on aquatic animals--MonogeneE 

(Development through transformation. flos are changed. eagtic 

(Internally on Vertebrata--Digenea. 

Table of refer/pco of families of Monogenea. . 

, (4 Pairs of specialized mramiamm anchor device in adhesive disc locate 

(in the posterior end of the body ----Discocotylidne 

(No such device 	2 

MI.", 14.4- 	 nr OQ 	 4v% CO 	 4-1,nyla 	 'he. ne.mm 

changes le the list, since it includes larvae and species not yet identi 
• waS 

fled. 	An attempt
Af■
st constructing a ffiatemmmffl reference table which • 

is shown below: 
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2(pair-of cerebral sense creans(?). Pair of large hooksAlmmmiellimeamm 
( and 
(deammql 15-16-peripheral hooks in adhesive disc. ..V1viparous-- 

•

.. 

(--Gyrodactylidae, - 	- 	- 

• (2 pairs or more of cerebral sense organs; cerebral gland(?) pro - 
( 

• (sent; 1-2 pairs of large hooks In adhesive disc; generally 14 
( 
(pairs of peripheral hooks. OvIparous-----Dactylogyridae 

Table of reference of families of Dlenea 

1 (Eouth located neart the centre of ventral side of the boffir-- 
( 
(--Bucepbalidae. 

((Gasterostomets) 
( 
(Youtholocated'in the anterior end of the body--(Prosostomate) 2 

2 (Anterior half of the body widens and forms adhesive disc; 

(posterior half Is cone-shaped, cyllndOrically-shaped und large. 

(Mmymmd Genital opening opens in the posterior end of the body- 
' 	• 	( 
	 3 

(Body is not as described above. 'genital opening located in 

(the front 	 4 

UmuÀ-1 
3 (In some, the front half of the body is flat and the sides pro-

. 	itrudee like ears 	1-iplostomatidae 

(The front half of the body is shaped like a cup or a. spoon. 

(The sucker is extremely poor 	Strigeldae 

4 (Testiculus Is divided Into many parts; or It is tubular with 
( 
mmdmm- 
(node's 	ffirmm Cencoellidae 

(Generally, testiculus is mplimmtiam spherical or leaf-like 	5 

5 (Body is long and cylindOrical; genital opening is near oral 

(sucker; vitelline gland is located at the back of ovary and 

(Is leaf-sheped or tubular;generally lacks cirrus S6C. In some 

(the posterior portion of the body Is telescooe-shaped--- 
( 
(Hemlurldoe 

(Not in such condition 	
ei
6 

6 (Bristles are found 9n integument---Fe)lodistomatidae(=Steringo-
-( 
(phoridae) 

. 	(No bristles on integument 	7 	 • 
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Ls 	7 . (vitonino m gland spreads mainly sideways on both side s — 
, 

	

, 	 ( 	 4 
:. 	 (--Allocroadlidae— 	.. 	. 	• . . 	. • 	- 

( 	 err -‘"\‘e, («?•-e;ry 

, 	 (Vitelline gland spreads mainly towards the back-
11
--Azynlidae 

.The  author  realizes that thimmtmitammlm t4e-t the construction of 

such  u table is almost impossible; he does not believe that the table 

is too useful after Syncoellidae. The reason is thet it is impossible 

to find singular characteristics. cimple listing of choreteristics 

of each genus follows: 

(1) Gyrodactyloides: It Is impossible to list the characteristics of 

the present genus,  as the author has . no reference books. He believes 

• 
it to reSemble Gyrodactylus NORDMANN, 1832 closely. Therefore, the 

characteristics of.the latter will be listed. rhe anterior end of 

the body divides into two leaves eith cerebral sense organ in each 

leaf.' l'he adhesive discis plate-shaped with a pair of lerge'hooks 

and 16 small peripheral hooks. It is parasitic on fish and Amphibie. 

(2) Tetraonchus. There are till two or several pairs Of cerebral sense 

organs; cerebral gland penm to the surfaces. Adhesive organ/ 

can be distinguished from the trunk of the body fairly readily. 

• 

■••• 

There is a pair of large hooks supported by a rod of cuticle. 

There are 16 peripheral hooks. Intestine consists of a single tract 

and does not branch out. There  are  eyes. 

Reproductive gland Is located in the centrem -of the body. No vagina. 

;ehere are  two known species. 

(3) Discocotyle. The body is long. The oral sucker is well developed. 

There are 4 pairs of specialized anchor devices in the adhesive 
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disc: They are located on tho periphery, Uncut:3 of cuticle In '/N 

thgtif anchor dovicesis uniform and  ai)  its parts face.inward. 

The vagina opens on the lateral periphery and is located in the 

front third of the body. They are parasitic on fishes In sea as 

well es fresh water. 	 • 

(4) .  bucephaloides. .They rile found In Intestine of Oncorhynchus 

gorbuscha in sea; thmmm the original reference Is not evailable; 

.thus, it is impossible to list Its characteristics. The author 

believes that the genus resembles Bucephalopsis mentioned below. 

(5) eucephalopsis.  The  body is cone-shaped or cylindi4rical. The 

lip is shaped m like a surker. There is no tpntacle-like appen- 

dage. Intestine Is short. Testiculus is located at the back of 

the body from the centre and located from front to +he back or 

slanted. Qvarium is located to the front or at the same height 

as the teticulus. Iiitelline gland divides.itself to right and A 

left on front of the ovarium. ffi *-Lhe genus Is parasitic on salt 

water or fresh water finhesVand occasionally on .quphibia. Sanaka 

Yamaguchi reports that the genus has been obtained in VeraSper 

Munn  mosan. JORDAN et GILBERT In
A
Japan Sea. 

(C) Bacciger. • ..uhe body Is flat and egg-shaped. Small bristles. The 

length of the digestive tract is 2-3 times thet of pharynx. Intes- 

tine is minmuot short and reaches testiculus, ventral sucker is 

+41c. buried under the flesh up to approximately 
1
middle of the body. 

Testiculue  1. 8 located immediately behind on both ildti of the 
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sucker. aoproduutive openinjia located in the . middle in front 

of the ventral sucker. OVariUM is located Imwediately behind the 

ventral sucker and between the testiculus. 7f.ho vitelline  gland 

Is located in front of the ventral sucker on the =tom outside of 

The genus Is parasitic oelt water fishlin the 

harennulae 
intestine). 	Margolis reports that the genus resewIles B. holm omffimm 

(,— 

the intestine. 

however, the specie Is a new onetobtained in Aarengula zunasi 

(BLEEKER) in Mumm Lake HamanaLl \feCO LA7k  
U 

(7) Allocrendium. The body is long; two ends are not Pointed. 

bristles. Sucker and pharynx are well developed. The intestine 

DI
4- 4-ke. 64 

Im mmgm is long und reaches the posterior nd, 	. e 	he ventral sucker z   

Is located in the anterior half of the body. The teaticulus is 1m 

located in the middle of the posterior half of the body and,  runs 

front to back. The cirrus sac is well developed and contains 
. 

vtç.k • Ze-rA ■ h.4,1 
winding v.o.traL1e....s.e4aaan-1441., prostate gland, and penis and is located 

In front of the ventral sucker mm and on the dorsal side, and 

 occesionally at the back. The reproductive opening is located 

at the dividing point of the intestine. The overturn Is located 

between the ventral sucker and the mmcab.m anterior testiculus 

somewhat on the side. The . mmearn seminal receptable and the Laurer's 

tube are present. 1The vitelline gland is located mainly in the 

%hteççlne. • P- posterior half of the body. The genus Is parasitic pe-\ sea or 

fresh water fishes. As parasitic on salmonoid fishes, A. oncor-

hynchi EGUCHI, 1933  and A. shawl(MCINTOSH, 41939) are recorded. 

4 



1/\ 
Three species of the present genus have been recorded as having 

the body. 
the intestine of 

The genus is parasitic on,fresh water fish and mammalia. 

prasite parasite parasite 	 11.11.11.11.11.' 

(8) Crepidostomum.. The body is elongated egg shape or cylindyirical; 

there are no bristles. There are 6.protrusions in nt the back of 

frontal periphery of the oral sucker. .Vrontul pharynx is Present. 

• The digestive tract Is short the intestine nearly reaches the post- 

. 	 anterior 
• erior end of the body. The ventrul . sucker'is located in the Ommmrt 

half of the body. The testiculus is located in the hum* posterior 

half of the body and allgened from front to back. The cirrus sac 

is long-stick shape and reaches the ventral sucker. The reproduc- 

tive . openin .g Is loCated•in the centre in front of th n ventral 

sucker. The ovarium is . located approximately in the middle à bet- 

. 
ween the ventral sucker und the frontal testiculus. the seminal 

receptable and the Laurerts tube are present. Th itelline gland 

•ractically .on 
spreads on elm outside of the intestine mm the whole side of 

been found in salmonoid fish -- G. farionis (0. F. MULLER, 1984), 

C. Salmonis FUJITA, 1921, and C. uchimil FUJITA, 1921. The diff-

erences are shown in tabular form: • 

Headings of the table shown dam on page 8. 

Second column - heading 
J;Iltries 

Length of body 
. 	2 - 6 x 1.5 mm 

1.42 x 0.41 
1 x 0.5 

Third columnar heading - Testiculus 

• Entries . 	Front to back 

A little slanted;front to back 

• • Front to back 
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• 
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• . 

r.bourth columnar heading - aoproductive opening 

At. the height:of pharynx • 

Division point of intestino 

At the height of nharynx 

Fifth columnar heading - Sucker 

'iontral suckor largo 

Loth somewhat interno(V.ate 

Eoth large* . 

1.xth. columnar heading - Egg 

Entries - 	65 - 85 x 40---44 

8.0  x70  

80 x 40 

• 
(9) Podocotyle. The body Is long; no  b4M.le. The ventral sucker 

in the front 
is located in the anterior half of the imam body and is occasionally 

<1-1,  
equipped wit a short heiè*u. l'ilrther, there may be folds in the 

he.2"eé-1- Both the oral sucker and the pharynx are well devoloped. 

The Intestine reaches near the posterior end of the bodY.I.he tes-

ticulus is located in the posterior qamm portion of the posterior 

half of the body and Is aliened from front to back. The cirrus 

extends 
sac is long, or thin and long, and is rod-shaped. It mommiumm 

in some from the Ventral sucker elm backwards.  the  reproductive 

opening is at the height of the digestive tract or the division 

point of the  intestine and opens to the left of the central line. 

The ovariun Is mm located mmmmerielmmtmtat in the front of the testi-

culus on the right side of the  central  lino. The seminal recoptacle 

1 
and the Laurerts tube are present. The vite.line gland spreads 

Entries - 
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from both 'sides of the body backwards. The genus is parasitic 

Sall" 
in the intestine of fresh or s.e.re, water fish. unly one specie, P. 

41 
shawl, of the present genus is recorded frerm vncorhynchus-meuun - 

4e 
from Lolumbia hiver. 

A 

(10) dizygia. The body is very loN there are no epa,e,e4e-e-ifer bristles 

The pharynx is somewhat elongated. Tho esophagus is very short. 

The intestine winds somewhat und reaches the . postorior end of the 

body. The ventral sucker is not large, und Is located in  the middl 

of the pmeit anterior third of the body. The testiculus is located 

near the anterior end of the posterior third of the body and 

aligned either front to back or elmommmffilli obliquely. The cirrus 

sac is spherical or peur shaped and located immediately to the 
- 

front of the ventral.sucker or lieson top of it. The reproductive 

openine is ln front of the ventral sucker. 	he ovarium is located' 

immediately in front of the cirrus sac. The vitelline glands are 

located on tin both sides of the body in the back and reaches the 

the stomach or intestine of 
posterior end of the body. The genus is parasitic  n  fresh or 

sae water fish. In the present genus, A. perryil FUJITA, 1918 and 

A. robusta ODHIŒR, 1911 are recorded. The comparison of the desc-

ription of the two makes one wonder if they are identical; however, 

there is a considerable difference in the size of eggs. It is 

58 x 33P/ in A. perryii and 45 x 23»„In A. robusta, Further, "ehe 

A‘ robusta 
Trematodn (page 251) by B. DAWES treats Milldam as being synonymous 

with A. 	1ucli(aLLER 1 1776) IliliE, 1909. 
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O 
'(11) 4onurus. The body is either stick- or cone-shapod. l'here is 

no tall portion. Occasionally prostomium is found in oral sucker. 

The pharynx 13 round. The m esophagus is short. The intestine 

reaches near the posterior end of the body. The ventral sucker 

Is larger than the oral sucker. It is located elm at the posterior 

end  of the anterior third of the body. The testièulus Is located 

at the centre of the rain body and aligned obliquely from front to 

back.. The seminal vealcle Is p spherical or elongated egg shape, 

on top or It.' 
.and Is located in front of the ventral sucker or lieSmtmeahmmiummk 

memdeb The prostate gland is tubular. The hermaphroditic tube is 

and enclosed by hermaphroditic sac which is 
tubular, A m elongated pear shapejç  or egg shape. 	The reprodlretive 

/‘ 

openine ts located at the height of oral sucker, pharynx, or intes-

tinal division point. Ihe ovarium is located at the back of the 

testiculus approximately in the centre. The vitelline gland is 

located at the back of the ovarium and consists of 7 round leaves. 

The seMinal receptacle at times is quite large. The genus is 

in  
parasitic mn tho stomach of 0 salt water fish. The only record of 

the present genus Is 1e in the, Margolis' report in which it is rec... 

orded as A. sp. 

(12) Brachyphallus. The body is  long. The . tail portion is present. 

At times there is a depeesslon between the ventral sucker and the 

reproductive opening. The oral sucker is - relatively largo; the pha- 

.' 	rynx is spherical; the esophagus Is short; and the Intestine reaches 

near the posterior end of the body. The ventral aucker in located 
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near the centre  In 	anterior third of the body. The tosticulus 

is located at the back of the ventral slicker mffilmo aliened mbadlquagy 

obliquely. The seminal vesicle is constrietedt?) mmâ e le divided 

• Into two portions, * and is located in the front of the ventral 

. sucker. The prostate gland is short a'rd poor. The hermaphroditic 

tube is short. The reproductive opening is located ut the height of 

•
." 

pall pharynx or thm esophagus. The ovarlum is sepurate from the 

posterior portion 
testiculus and 4s located near the centre mffi in the Juan of the 

• body. The vitelline gland is divided into two parts mi`h lobation 

or retain into two malt= leaf-like parts. The genus is parasitic on 

fresh or salt water fish. Two species of the present genus, b •  m 

amuriensis BABASKIE, 1928 and B. crenatus (RUDOLPHI, 1802), are 

• known. They are somewhat similar. However, in L) . amuriensis, • 

horizontal folds are found only in eeette& the central portion of the . 

body, the tail is approximately one quarter of the body,' the mecteffildimc 

vitelline gland  -le large and occupies a wide area in the  contre of  

the body. Among the material, which the author-had collected, a 

few specimens were found in Oncorhynchus gorbuschu, and'identified 

as B. crenatus. 

(13) Derogenes. The body is small with no tall portion, The oral 

sucker is e quipped with prostomium. The 'pharynx Is spherical; 

. the esophagus in short; and the Intestine reaches the posterior 
end 

elmmtImm of the body. The ventral sucker Is larger than the oral 

sucker, and is located near the centre of the body. The testieulus 
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to 
s ut the back and is aliened !Wm  loft  almri right or obliquely.  The  

seminal vesicle is a single sac-like structure or tubular, ard 

Is located. In front of the ventral sucker.  The prostate gland 19 

O. 	0 
tubular and long. 4.he hermpphrilditic gland 1.9 wrapped In a m 

muscular sac and protrudes into the genital atrium in cone-shaped 

prominence. The reproductive openine opens at the height of«  pha- 

rynx. The ovarium is Ileum located near the centre at the back of 

tho testiculus;,the seminal receptacle is present. The Laureris 

tube is absent. The vitelline gland is divided into two leaves 

and is located on both sides of the body at the back of the ova-

rium. The genus is parasitic In the esophagus, stomach, and the 

(KUL:LEH, 1784)LOOSS, 1901 
gall bladder of salt water fish. Only D. varicusit has been alomwtme 

i\ 

recorded In the present genus. The afore-mentioned parasite is 

parasitic on various salt water fishes; approximately 25 gemom 

genera  of  Mali have been mentioned as hosts. 

vratm,vy. 	0,wroli - 
(14) üenolinea. The size ranges from small to  3'arre41 affimm scale, cyt 'nani4À. 

There là no tail portion. The pharynx Is spherical. The esophagus 

is short. The width of the intestine is wide; Its wall is some- 

. 
what crooked and reaches the posterior end of the body. The ventral 

sucker is larger than the oral sucker, and is located at the pontammem 

posterior end of the anterior third of the body. The testiculus 

is  located  th a little to the back of the centre of the body and 

Is aliened obliquely from front to back. 	Tho seminal vesicle Is 

'tubular, crooked, and located on the dorsal side in front of the 
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ventru].  sucker. The prostate glund Is short. The hermil4hraditc 

tube is whom crookedm und ends in a pear shaped hermaphr4dItIn sac. , 

The reproductive opening onens at the mh height' of Intestinal catmtmm' 

division point. The ovnrium Is located in the posterior half of 

the body. The sominal . receptacle is  ut  timolnro. The vitelline 

gland consists of d two dense leaves g mmfal is a14-,ned obliquely from 

front to back, and Is located  a the bad,  of th.: ovarium. The 

genus In parasitic comMtbm in the stomach of sait  water fish. 

Only  n  single specie of the present nenus e  O.  oncorhynchl has 

been reported by - Margolis; himmemennp It hls been reported that 

was 
thmmmm the specie  th m rare and had bean obServed only twice. 

(15) Eemiurus. The size range from small to medium; there is a tail 

portion. There are tooth-like protruslons on the.cuticle. The 

esophagus is short. The intestine getsàm into the tall portion. 

The ventral: suclzer is -located near the p anterior . end of the body; 

or smaller than 
Mm Itls larger team the oral sucker. Ile testiculus is lorated 

m mmm considerably behind the ventral eucker mind t and is aligne0 

obliquely. The seminal vesicle Is locsted in front of the testi-

culus e  is constricted into two parts: Its frontal portion is covered 

by e so ,rewhat thick muscle layer. The -prostate gland is  long and 

crooked. The hermaphrlditic tube Is thin. The reproductive opening 

\c'
is tmm . lorated at tLe height of thn ral sucker or the pharynx. 

The ovarium is located at the back of the testiculus behind the 

ovary. The vetilline gland Is divided .into two  dense  loaves and 
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is located immediately behind the °yttrium. l'aggs 	small; there 

Is no polar filament. The genus is perusitic mmecbm'in the stomach 

of .salt water fish. Only one specle of the present genus, h. levin- 

OCildCR,Iqd 	 b:ARGC)LIS 
a. ppears in the reports by MmmgmattlIm or AXM3P011.. It appears 

that in oncorhynchus no/4m they are prevslont In tle western part 

.of the à Pacific. 

Sma 

(16) .  Lecithaster. The size of the body mtbm is mee)-117m. 	'.. he body 

Is cone-shaped, smooth; there.is no tall portion. The esophegus is 

short. The intestine does not reach the posterior end of the body. 

The ventral sucker Is larger than the oral sucker, and is located 

at the posterior end of the front third of m the body. The testi- 

culus is located near the back of the ventral sucker, and Is alinned 

obliquely from front to beck or from left to right. The seminal 

vesicle is in the shape of a sac, and  Is located*m In the dorsal 

lts 
side of the ventral sucher 	or at Mho back.miiment Tho prostate 

gland  Is tubular. The  hermaphrbditic.  tube  Is mmommtrimpma located 

utt egg-shaped or oval 
tre the hermaphreitic sac. The reproductive openina Is loCated 

let the height of pharynx or the intestinal division point. The 

ovarium is divided into e 4-5 leaves, and is located in the posterior 

half of the body. The seminel vesicle is at times remarkable. The 
glands nuMber 

vetilline glamtammme«even p  and mEturtammm form flower-crest-1Ike 

or rod-llke leaves. The genus is parasitic in the intestine of 

salt water fish. Two m species of the present genus, L. giLbosus 

180 2)  LuhE, 1901 and L. salmonis YitMnUTI, 1934 have 
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inalembeen recorded. Sxamination of the report by Yamaguti on L. selmonis 

Skt. 
(Dobutsu-Gaku ehl-Iho, Vol. 5, page 416, 1934) shows that the egg is 

• • 

remariwbly large; in this respect the specie resembles closely L. 

gibbosus. However, according to 01/iIER, 4:he size of egg in this 

specie is 25-27x 1324, and the seminal vesicle does not reach ' 

in 
the back of . 11e ventral sucher. Lowever, L. salmonis of Yamaguti 

the size of eeg is 23.7x  15.8 ,(L  .or 22-24x l4-16e(Lobutsu-Gaku 

• 
eutho, Vol.  9, page  97, 1940),and there Is hardly any difference 

In comparison to 'that of L. gibbosus. The distinguishing feature 
seminal 

whether the tam6ammal vesicle 	reaches the bacl: of the 
seems to'be Inoaemmmilmhduldnthànmumilmnffinmnmkmnmennmneumffinulmnmnàmffitx 

mumeammm teè.m ventral sucker. It Is not possible now for the author 

- 
m to see the original manuscript of ODENER. however, a comparison 

of the 'description of L. gibbosus on page 269  of the Trematoda by 

B. DAWES and the original description of L.  salmonis by Yamaguti 

does not enable one to distinguish the two. Even with respect to 

the position of the seminal vesicle, Yamaguti himself writes, àm 

eimmtemmul at the point where he  mentions  variations, that it 

dorsal 
is located at times on the mmmtmel side in front of the ventral 

sucker. Thus, it appears as though the tmo species are identical 

and that L. maa salmonia and L. gibbosus are synonymous. The author 

observed many in encorhynchus keta In Hokkaido. 

(17) .  Parahemiurus. The body is long and has Qm tai ]  portion. There 

are tooth-like protrusiOns of cuticle. The esophagus is short. 

Th6)re arqè s!Decimonn in which the Intestine entor5into the tall 
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portion. The ventral 
Wheimmmmtreammumkam 	sucker is located near *Ile anterior end of 

the body. The testiculus is located somewhat nt the buck of the  

ventral sucker near the posterior end of the front third of the body, 

und Is aligned front to back a little oblique]y. The seminal rtainem 

vesicle is.a single-sac-like structure with à considerably thick 

wall, and Is located in front of the testiclius. The prostate 

gland is long, ma and spreads and winds between the seminal vesicle 

( 8) 

and the ventral sucker. The hermaphràditic tube is thin; the rep- 

roductive opening is located at the height of the oral sueker. 

The ovarium is locsted near the centre of the body; the space bet- 

rt oç -04e- Lekerv-S 
ween the testiculus is occupied by A the-ev.prey. The genus is pare- 

sitic in the stomach and the Intestine of salt water fish. Only 

one specie of the present genusy\  appears in MARGOLIS' report 

as P. sp.; it was observed only once In Oncorhynchus nerka in the 

that it is belleved'to 
coast. It is said ii%',oe P. onchoviae. 

V\ 
Sterrhurus. The body is cone shaped , 	lbere is'a tail portion 

which is wholly or partially depressed... There is prostomium in the 

oral sucker. The esophagus is short. At times the intestine 

. enters knto the tail portion. The ventral sucker is located near 
approximately 

the posterior endMn the front third of the body; it Is larger 

thnn the oral sucker. The testiculus is located immediately behind 

the ventral sucker, and is aligned from  loft  to right somewhat 

obliquely. The seminal vesicle Is twioted, and in located on the 

dorsal side 'in frûri ■, of the ventral sucker: ',rho  anterior and of 
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O 
the prostate gland enters into the hermpphrXdItic sac. Tho hermok7 

0 	 0 
phr/dItic sac contains the hermaphr).ditic tube, the anterior end 

41&e• of vagina, and the ejay.atory sac. The reproductive opening opens 

In the ventral Side of the pharynx or nt It5back. The ovarium is 

located near the centre of tiet body. The mmtdaffidamm vitelline 

gland consists of seven round or finger-11>e leaves. The emus 

genus is parasitic In the ctomach of salt water fish. Only one 

specie of the present genus appears in AXWEPOBes report as S. sp. 

(19) Tubulovesicula. The body Is cone shaped. There is a tall por-

tion.- There is prostomium in the oral sucUer. The esophagus Is 

extremely short. The intestine reaches the posterior end of me 

the body. The ventral sucker is larger than the oral sucker und 

is located - near the anterior end of the body. The testiculus is 

located at the back of the ventral sucker somewhat obliquely from 

loft  to right. The seminal vesicle is located in front of the 

testiculus, is tubular and somewhat crooked. The prostate gland 

Is.long. The base of the hermaphroditic tube fills out, and is . 

enclosed in a muscular sac. The reproductive opening is located 

at the height of the pharynx. The.ovarlum Is located Immediately 

.behind the testiculus near the centre of the body. The seminal 

vesicle Is present.' The laurerts tube Is absent. The vitelline 

gland consists of seven tubular leaves. The genus is parasitic in 

the stomach of salt water fish. Only one specie of the present 

e- 

genus, T. lindbergl (LAYMAE, 1950) is mentioned In YARGOLISts report.', 
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It Is also known inreapan Sea. 
. 	. 

e (20) Syncoellum. The body is considerably la re. The anterior 

( 
portion.is thin; the posterior pq.tion is either tubular or flat 

and cone shaped. The cuticle Is either smooth or uneven mith 

orotruslons. The esophagus 18 short. At times the Intestine Is 

'observed to be crooked and.meets patent near the posterior end of 

the body. The ventral sucker has Ei.hand]e mnd-is located approxl- 

burbummm The testiculus is 
mately near the centre of the body. OftemmmmtrmWmmmmkomtammadm 

vesicular and divides into 
=anthem:mamba= 	 many parts. In many cases, it is 

found in two mum vertical rows between the handle of the ventral 

sucker and the ovarlum. The seminal vesicle Is tubular,  long, 

and somewhat crooked. In some thelmol the prostate gland Is seen 

well developed behind the division 'point of the intestine.. The 

• hermaphroditic tube is embelmm found inside . or outside of a sac. 

The reproductive opening is located at the height of the oral 

sucker. The ovarium is located immediately behind the testiclilus 

' and d IS divided Into few round or somewhat long leaves. The 

vitelline gland consists of few dense small leaven, and Is located 

between 
But the'posterior ends of the ovarium and the intestine. The genus 

is parasitic in the branchial  chamber of salt water fish. 'tdith 

respect to the present genus, thamm Uargolls-is report mentioned 

.the collection of S. katuwo YAMAGUTI, 1938 once in Oncorhynchus 

nerka. In 193G, L. C. LYOYD and J. E. QUBERLET mmrammtod obtained 

Syncoelium filiforum (SARS) and reported findingsltrans. Amer. Mier. 
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Vol. 55, p. 44-481. According to Yampcuti (Dotutsu-Liaku 

Vol. 8, page 70), they resemble each other but differ in the size 

of eggs. 

nmnennmtlinamEmfttmemotplInm 
'Iplosomulum. fftinmprsamemtmnmneirennmnmrennnennemtmnthonantametnom 

This generic name refers to the .ate stage larvae 
tonlvInommtmnommnlielamfitntëmatemiukna« 

of so-called Strigeata LA RUS,  as  does the Tetrecotyle mentioned 

next, 'mtalmtammmm whose front hàlf of the  body in flat, und which 

has a type of sucker dnimith near the centre. The adult parasite 

is parasitic on birds and Mammalle. The parasites of the present 

genus are parasitic in mum eyen, brain, or spinal cord of fish- 

'  .or Amphibia; there Is no tunice; the parasites move0 freely 

through the structures of the host. with respec to sulmonold .  

fish, MARGOLIS states in his report that they are.Prevalent in 

eyes of Oncorhynchus nerka. 

( 24 Tetracotyle. As is the case with the previous genus, the  pro- 

sent genus is the larvae of Strigeata LA RUE; unlike the former,' 

the genus is in tunica, and is parasitic 1 on iiirudbknee, Mollusca, 

or Vertebrate. There is a reference to this genus also In MARGOLIS' 

report in which he statesthat it is observed sporadically in peri-

cardial cavity or mesentery in fry OfOncorhynchus norke. 

The mat data on Trematoda, which the author possesses 

are extremely meagre. They consisti of tWo species, Lecithaster gibbosus 

Ipcamla Oncerhynchus keta und Brachyphallus crenatus in Oncorhynchus 

gorbunche, which the author collected In Hokkaido, 
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IV Costoda 

AS was noted on page 73 (617) of Part I, Cestoda, which 

are found in salmonoid fiàhes number 17 species in 11 genera; however, 

there are species in which
A
adult parasite balm has not been recognized, 

or species, which have been defined later as synonym. Thus, the actual 

number will be less. 	 • • 

So far as the author has been able to ascertain, the 

in 
first reference tb the genus appears #a the thesis entitle4 "The 

source of bothriocephalus Item latus in Japan", by Takashi Iiyama, 

which he published in 1889 in Vol. 2 pp. 49-56 of Tokyo 'Teikoku Dal-

. gaku RIka Daigaku Klyb ( Tokyo Imperial University cience Bulletin). 

.In the thesis he established experimentally using hls own body that 

Dibothridcephallus latus l  which was parasit.ic on humanl was communicated 

.from Oncorhynchus masou. In 1922, Tsunenobu Fujita contributed a thesis 

entitled "Parasites in Fish", to Dobutsu-Gaku Zasshi; Immthdammenuml” 

hmmmelmmmmmfflommummw on p. 579, Vol. 34, in this thesis, ho makes 

mmemmm reference to two species, Phyllobothrium salmoni n. sp. and 

Plerocercoide sp. -Both are larvae. The former is parasitic in the 

digestive tract, the latter in theg the gall bladder. In the same 

year, Sueo Sguchl published an article on Dibothriocephalls latus, 

-which was parasitic on . Oncorhynchus keta in Jints . 	. Ivor, in Vol. 29 

of Aichi Igaku L4mmon Gakko Zasshi (Aichl 'Medical College Publication); 

1î.ter in 1924, 1926 and 1929 he published his studies on the cestoda 

4n p. 518, vol. 14, p. 563, Vol. 1M 15,  P. 253, Vol. 16, and p. 567, 
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Vol. 19 of ByeumtmalemwKlym4Maltbmffimmmmitmaamtdamil Ulhon 2yorii:nku-Yal Sh' 

(Journul of Jppan Pathological Socio 4...y); en p. 1, Vol. 3 of Byorirnku . 

Yiyo (Patholocical By Bulletin).During IS!34-1935, Sannkn Yamn:ruti publIdni 

publIshed series of articles, stuCIee or. the 	 Faunu of jupun e  

in Dobutsugaku Rulho (Zoological 7 1111stin); In these brticles, he 

larvae of 
. mi,ele reference to\Pelichnibothrium , 

i 
WhiCh LEJ hnd obtained rrom 

dim7morf Oncorhynchus keta nnd Oncornynchas ma5m1. The book by Usao 

roboyashi, Fresh mater fish and their parasites . in Japan, which was 

published in 1935, mentioned 4iiphyllobothrium latum (larvae); in 1936, 

he added Pelichnlbothrium (larvne) In Vol.  8 of Sake.Masu Ruiho(Jalmon. 

by Tsubenobu Êujitn 
Trout Bulletin). 	Fish Pathologn, which was published in 1937, 

mentioned Liphyllobothrium latum (1nrvae) in mmml muscle, Schisto- 

und 	 . 
cephalus gasterostel (e;urope), S. solidus (Europe), Tetrarhynchils 

quadrirostris (Atlantic) in the abdominal cavity, Trinenophorus tri- 

cuspidatus (Europe, Canada), Diplocotyle olrikii. (U. S. A.), Cya- 

thocephnlus truncatus (Europe, U. S. A.,Cannda), Eubothrium crassam 

(Europe, U. S. A.), E. oncorhynchi (U. S. A.), 	salvelini (Europe, 

U. s • A.), Phyllobothrium salmonis (Japan), Proteociphnlus longicollis 

(Europe), P. torulosa (U. S. A.), P. salvelini (U. S. A.), P. arcticus 

(U. S. A.), P. coreconi (U. S. A.), and P. laruel (U. S. A.) in the . 

dicestive tract, and Taenia longicollis (Europe) in the liver. filinm 

eeports by U. S. A. and f.7unada mention Diphyllobothrium sp., Phy-

11obothrium caudatum, liaenophorus mmm crassus, Proteocephalus, 

Eubothrlum salvelIni, E. oncorhynchi, E. sp., belpm Diplocolylo sPe, 
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b nd io1iniu sumenicola; eXi:.P08 1 s report mentioned Lubothriun 

eralsum, 2. salvelini, Uybelinia  2., Calliobothrium filicolle(larvao), 

Proteocephalus exijuus, and Diphyllobothrium sp. (larvae). 

Emm "s a reference, the author attempted a con7Aruction 

of u Table of Reference of eye of snecies of Cestoda mentioned above: 

. .retrorse 
1. (i'here ere four thin nhook-lipA. with melmemsm bristles,wUch 

■ 

ifreely go in and out, at the tip of the h9ad. Trypenorhyncha(= 

Tetrahynchidea). 

3. 

1: 

 There are 4 single-cup-like suckersat the tip of-the head. 

. 	. Proteocephala. 	 . 

No "hook-lip" at the tip of the head 	 2 No "hook-lip" at the tip of the head 	 2 

2, 	There are four phyllidia at the tip of the head. Tetraphyllidea. 

. No . .phylUdium - 	- 	3 	 . 

on 
4. 	There are sucking grooves at the tip of the head, the back and 

the abdomen. Pseudophyllidea 

No true sucking grvove or sucker. Spathebothridea. 

elbm Votes on the above-mentioned genera, which belonc to 

each emull order will be given next: 

lrzanorhyncha.  Nybelinia surmenicola OYADA, 1929, whose specific 

name was mentioned in Part I, was  mentioned by liAitGOLIS in his 1956 

report; the one mentioned as i,  sp. VMS mentioned by AXM -:;POr3 in his 

1957 report; the one mentioned as Tetrurhynchus quadrirostris (GOEZE) 

Is quoted on page 84 of Fish Pathology by Tsunenobu Fujita an having 

been found by ZSCHOKFS UU and e2ITZE in Oncorhynchus techavytscha in 
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Vamchatka. The generic name, Totrarhynchus is used for larvae of 

different om zonera;  thus, it is not recognized today us an Indopen- 

dent genus. 

Totraphyllideu. 
UUbOtioi4Inîiiimle Of the above-mentioned genera, ones belonging to the 

	

present order are the following two: 	• 

	

Possesses only four phyllidium. 	Pnyllotothrildne 

A pair of hooksmmM each on the tipsme of four phyllidiUm. 

OnchobothrlIdne 

Phyllobothrium caudatum Is mentioned in LYMPOrits report: 

it is reported as the late stage- larvae of Calllobothrium filicolle 

e =HUM.. It also appears in YARGOLIS' report as larVae under the 

. Satne name. Ph. salmonis FUJITA 	is mentioned on page 16E of Fish. 

- 
- Pathology. Pelichnibothrium, which belongs to the same order, is 

mentioned in AXEUPOIPs report as the larval name' of the above-Mentioned 

Calliobothrium filicolle. Galliobothrium  licols ZSCIMEE, which ea 

s1 , ould be included In Onchobothrildae,.is in AXMEPOIlls report. There 

• is some confusion here. 

Proteocephala. Proteocephalus is the only one which belongs to this 

order. It is mentioned as P. mm sPp. in  mhaatilLffiae YARGOLISt report; 

. It is reported that the adult is P. salmonicidn. P. exiguus rim LA LUE 

• is in AXMEPOB's report. 

.PSEUDOPHYLLiDEA.  TWO genera, l'iphyllobothrium and Triaenophorus, can 

be mentioned as belonging to this order.It Is u well known fact t'iat 

Oerocercold, the larvae of Diphyllobothrium latum, lurks in mmm muscle, 

of fishes of t!!ls family and infect human beings. The purasItee 
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lives (upori)"mainly -lee fishes caught in fresh water. This fact is 

mentioned in reports by MARGOLIS LED and AXMEPOB referred to in Part 

I. Plerocercold, which was fummambam obtained by àXMEPOB, is reported 

not to 
tin be parasitic nmnonongnalmitinkakambaulakalmm on humanburto be the 

larvae of id. strictum, which is parasitic on seu gulls in Lake Baikal.. 

The specimens obtained by MARGOLIS Le reported to be the larvae of 

D. ursi, which is parasitic on bears. •Therem seems to be considerable 

confusion between this genus and the traditional genus Dibothrioce-

phalus. It - appears that there are a few adult types of plerocercoid 

which is parasitic on salmonoid fishes. 	Three species of Eubothrium, 

crassum BLOCH, E. oncorhynchl WARDLE, and E. salvelint SCHRAM', are 

mentioned. The three species are m all mentioned on page 168 . 0f 

Fish Pathology by Tsuhenobu Fujita;  the alledamedam distinguishing fea- 

tures are given as follows: 

£. crassum 	Length 300 mm: width 3.5 mm. Size of egg 54x4 1tà 

e. oncorhynchl 	600 mm: 	5 mm. 	 40x36 " 	1 

salvelini 	 150 mm 	 60x30 " 

WARGOIISt report mentions £• 'salvelini, E. oncorhynch and E. sp.: go 
• t 

1 
AXMEPOBIs report mention° E. crassum and E. salvellnl. 	According to 	i 

I 

The Zoology of Tapeworms by R. A. WARDLE and J. A. MCLEOD, there are 	I 

• comparison of 
salmonoid fishes are the above-mentioned threem. TheAdescriptions  

of each species brings about differences noted below: 

f 
Table of comparlson on page 19. 

1.1/. 

The Zoology of Tapeworms by R. A. WARDLE and J. A. MCLEOD, there are 	u  

eight species of Eubothrium; of these, the species parasitic on 
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• Second columnar hoading - Length mm 

Entries - 120 - 600 

Reaches 600 

Up to 280 

• Third columnar heading - Width mm 

. Entries - 2.5 - 

5 

2.25 

Fourth columnar heading - Sucker 

Entries -  ü Large 

less thnn 1 mm 

L'onsiderably large 

eifth'columnar heading - SuCking grDove 

Entries - eis Shallow 

Deep 	 . 

Considerably deep 

Sixth .columnar heading - Apical pl-n-4re--4.4 

Entries - vistinct 

Livides markedly into two 

Weak and small 

Seventh columnar heading Ovarium 

EntriAs 	L'ivides mnrkedly into leaves 
) 

Dense and measures 1/4 - 1/5 of width • 

Kidney-shaped 

Eighth columnar heading - Vitelline gland 

Entries - Many 

Many 

any  und large .  

Niqth columnar heading -'Position of vitelline gland 

Lntries - Mainly Outside Vertical muscle layer. 

Mainly outside vertical muscle layer. 

Mainly Inside vertical muscle layer. 
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The examinan - dr— th-e - abOVe table shows that E. crassum 

(parasitic on Sul= salar in the Atlantic and Salo truttn in Europe 

und Oanc,da) and E. oncorhynchl (parasitic on Oncorhynchus - in the PaCi- 

fie) are very closely related. The specimen, mhich the author has, 

is identified as 	crassum mentioned aboe. In Triaenophorus, T. 

tricuspiddtus, T. nodulosus , and T. robustus are mentioned dam on 

page 169 of Fish Patholocy by Tsunenobu Fujita; it is stated that 

they were recognized as identical specie. In YARGOLIS 1  report, it Is 

• stated that larvae of Y. crassus mm hbd been obtained from fry of Oncor-

hynchus nerka. The above-mentioned book by WARDLE and MCLEOD mentions 

three species, T. nodulosus, T. crassus, and T. stizostedionis, and 

states that T. tricuspidatus end T. robustus are - synonymous to T. 

crassus. Larvae infect salmonoid fishes. 

Spathebothridea.  @hem -‘he genus, D;plocotyle, belongs to this order. 

D. olrikil is shown on page 166 of Fish Pathology by Tsunenobu Fujitae 

orl -clin.4.( vroeu4se -re) 

NARGOLIS reports D. sp. and L. olriki? as common among Uncorhynchus. 

Eorbuscha near Midi Attu Island. Only one specie, D. olrlkil KRABBbl, 

3874 Is mentioned in tIm book by WARDLE and MCLEOD. 

The above sections were written as a eedicrenme reference 

càncerning Cestoda which Is parasitic on salmonoid fishes. 

. As was explained  In Part  I, the specimens, which the 

• first 
author obtained, more collected dim from Oncorhynchus nmmmm narks, ,lrIcor- 

'rlynchuF1 kets, pnd Oncorhynchus gorbuscha, which had been caught in 

itnd 
'2ering zea by the research ships of Fisheries Agency; further they mm A 



the intestines of 
However, the author was surprised to find in \each fish larvae of 

Cestoda dammtimmmlmtmmtffimm thickly as 42.144. on carpet. Further, the 

Oncorhynchus gorbuscha. etmlymemmmilà Not too many fishetere disse'cted. 

pbrasite parasit.1 parasite 

had been damaged heavily. However, the author was able to distinguish 

and report 
four species --Diphyllobothrium sp. (larvae), Phyllobnthrlum salmonis 

(r.)  in or;c1 :04‘.1 yroyeiscil te' 

(larvae), Proteocephalus  sr.  (larvae), and Schistocephalua solIdus.?. 

Of these, the last was erroneously identified by the atthor. 

the request of L:ARGOLIS, the author sent the specimen to him. It • 

was identified as Eubothrium sp. There W9S only one specie 	solidus 

of SchIstocephalus. The adult is found in water fowls, procercoid 

in small crustaceans such as Cyclops, and plerocerceld in the coeloma 

À it 

In the 
of fresh water fishes. üffimeme fresh water fishes, Salvelinus fonti- 

included. 
nails àffimmm is mmmmtemmsamommffidmeheimm The reasons'for the mis- 

identification  on ,art of the author 	were lack of knowledge con- 

corning Cestoda and the lack of references. 

inconvenient. 'Further, 
The collection on board a ship is nmulimpamie.dmiumnmemamnffi 

there is a possibility 
à 	 'that small species will be missed. .Thus e • the 

. ..author has visited on two occasions fisheries in hokkaido and related 

operations in Aomori-Ken o mma collected parasites from fresh fish, 

and weee able to collect several species from Oncorhynchus keta and 

author observed a large number of £ubothrium although they were not 

as largo large as those collected on board tho ship. ,r.g1.10- report on these 

will follow. 

(3) niphyllobothrium larva 
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Tho specimens, vihich m o re collected  on  board.iiimmw-Murm Dallchl 

Tsuklyama-Maru,m0mt . the research vessel oVisheries Agency in the 

lorth Pacific and thé  Bering Seo in 1955 and forwarded to the aUthor, 

already 
were  very poorly preserved as has,been described. Ceetoda consisted 

solely of k'.ubothrium sp. The speèlmens, wnch were collected in 

1P56 by the research veseela, Tukuyo-kuru, Usuyama-Maru, 11.1d Eiko- 
. 	. 	• 

karu in the same areas and forwarded to the author, were much b,Itter 

preserved in comparison to the former specimens. In one Oncorhynchus 

rerka and four Oncorhynchus kata,. the author found specimens which 

.appèared to be -larvae of 'iphyllobothrium: this . was so reported. 

Flerocercold of D. latum has been discovered in mime muscle of °floor-

hynchus masou in fresh water; Maraolls colleCted many larvae of this 

specie from fish which had been caught in salt wate, eiowever, the 

Majorit'y is from fresh water. Again, the specimen9iwhich AXME .POB 

obtained from Yamèhutka River, is stated to be larvae of Diphyllo- 
. krt3wwte. 

.bothrium. However, both 1-nterpret it not to be parasitic on humanS 

and to become adult in bears and sea gulls. As was stated in Fart I, 

the author made visits to Hokkaido in lov. 1957 and 'Sept. 1958. The 

first visit was to Hatano, Abashiri, Gosen and Juyonsen of Wakahyotsu, 

r-orouchi of Tokachi, and Makubetsu mmammelamm. Mainly parasites from ' 

stomach and intestine of Oncorhynchus keta were collected. The second 

visit was to Makubetsu and Sharl. Again, parasites in stomach and 

Wore celleeirtei 
intestine from Oncorhynchus gortuscha and Oncorhynchus masou. The 

t' •■ 1 
purpose was to collect small species, which were missed durznu-coll- 
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parasite parasite pares:t ü . 

eqted on board ship, and to supplemei-.t th-i collection by resehrch mmmmmil; 

vessels. In this collection, the author found npeclmenswhich appi*red 

	

be. larvae of Diphyllobothrinm; hovev'er, luter examinutIon cu.t 	. 

• 	 a re, 

doubt on this conclusion. Theo.° larvae, 1. n., plerocercoid, 

Was 

1,nown to 	dormert in mm a musc  ie; bornoyer, this dam ulso found In 

this 

tie digestive tract.. Ilhose, that the a:Ithor recoanized as Immmaimmof 

&mmiamdm., included larvae of other Cestodn, which hod been cut. Vaten 

a lurva is cut, the central portion contractsund the ffittla end becomes . 

Y-shaped. There were occasions when thiq was mistaken for plerocercold. 

'Further, in these cases, there 'Ire speclmens in which the injury can 

others 
te  recognized.; however, in mmmm the tip becomes round, end the injury 

nt a glfince " 
.cannot be melt observed and the specimens'appears i to be plerocercold. 

'however, it is affiffm clearly different from the i\irocercold - ef D. 

latum, 

(2) Phvllobothrium larva and Pelichnibothrium  L  larva 0  

ks has already been eXplalned, monold fishes, which 

the author examined, consisted of a small number of Oncorhynchus keta, 

Oncorhynchus m gorbuscha, and Oncorhynchus mesou. However, the author 

that 	 1CU'V CLte ç' 	e■)  t o \-/ etin 
observed dam these 'were very heavily &raMeme= infe'cted, If the author 

may exaegerate, in extreme cases, they looked like pile on a carpet. 

The locale of infection WbS that part of the intestine which extendc 

to-the stemach.Tsunenobu Fujlta t  in his =lathiest series of articles, 

entitled "Parasites in Fish", which he mmbffilmbme contributed to Vol. 

on y.5.71 
34 of Dobutsugaku Zasshi, publisheMhyllobothrium salmonis nov. sp. 



1Durasite parasite parasi'te 	 7, 4,34.34.34.34.34.34, 

• 	It is reported that the 
und Plerocercold sp. arong Cestode, elm latter is extremely younc 

which  ho  found  in  the gall bladder of Cncorhynchme kete, and 

rrytc_r 

that the 16-41-ter he found in min= large-numbers in the intest3ne and 

Appendix pylorica of Oncorhynchus keta and Oncorhynchus masou, which 

were goine up-stream in Tone, Jintsu, ›lanmen, Ishikuri, and 7:i 5 ibetsu 

N 

author realired thht the para.sites were larvae nrd  that the reproductive 

organs had not been formed. He felt that tlere had nOt been previous 

were 
mention of such a specimen und that the specimensumm unique for Japan. 

them  
Thus, he published MIMI% as m new species on the basis of the stalk 

in phyllidium, the presenre of auxiliary surlier, and-the presence of 

neck portion. 

larvoe, 

author's 
Rivers. There is . no doubt that the n specimens are this speciem. The 

However, Sanaka Yamaguti reported on larvae, mhich ho 

had obtained In oncorhynchus keta, as Pelichnibothriuelarvae on page 

84 of the article, "Studies on the Helmin'l Fauna of Japan, Part 4.: 

Cestodes - of . Fishes" which appeared in Vol.  0 Uo.  J.  of AJarmnese Journal 

of Zoology in 1934. There he wrote that the new species of Tsunenobu 

Pelichnibothrium caudatum of 
Fuit  a along . with WHOYFE and Heitz should be considered as a synonym 

.\ 
. for Pellchnibothrium speciosum MOUTICELLI., 1539. however, Tsunenobu 

Fujita wrote Phyllobothrium salmonis FUJITA In his_Fish Pathology 

(page 168)  published  in  1937. In investigations of U. S. A. and Canada 

since l955, Mmm MARGOLIS and others wrote  as  Phyllobothrium caudatum 

and added it to be  lute stage larvae. They stated the rate of infection 

to be high reaching 100% in many places. The maximum average number 
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AXMEPOB regards PhylloW)thrium eaudatum 

of para3ite5quoted was 40a. 	fu mm  

tomMel 
to be the late  stage  larvae of Calliobothrlum filicolle zscaorro. 

There is no doubt that this Phyllobothrium caudutum Is identical with 

the specimen which the author obtained. The author examined the speci- 

Alfic., 
men, which had been brought back by  the research  vessels  of  Fisheries 

Agency on its second expedition, identified it as Phyllobothrium sal- 

wonis of Tsunenobu Fujita, and so reported. The reference to the 

afore-mentioned The-Zoology of Tapeworms (1952) of WARDM and ecimp 

shows: that phyllidium of Phyllotothrlum BENUM, 1849 is with or 

is 
without stalk; that the adhesive surface mme  simple, m wind in a com- 

plicuted fashion, or inmmtm is bentl that its mumfamm line is smooth, 

forms complicated folds, or has minute . sucker-like,objects; that 

the auxiliary sucker is generally present'In each phyllidium; thut 

it is lacking in some; tine) and that the neck portion is either present' 

or absent. 

Pelichrabothrium MONTICEL4,1889.  There are a single top sucker . : 

and  four  auxiliary suckers which  are  located on the dimmmffimp anterior 

periphery of each phyllidium. Each phyllidium has a wide base. There 

Is a pair on the dorsal side and a pair on the ventral side. The 

proglottid forms from immediately behind the sucker. The space 

between the à proglottids Is strongly constricted mmm and is ellapolytic. 

(Euapolytic means thut a mature proglott9d separates itself from 

the parent body, continue+rowth, àmmmmmm has power of locomotion, 

brid in some cases, formdfseudo-sucker, and undergoes transformation). 
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The  "internal vertical muscle bundle" is well developed in the first 
• 	 . 	 • 	 . 	 • 

ymmeamm proglottid and the tail portion; however, this is not present 

in a mature proglottid. The  neural tube is located on both  aides  

inside the vitteline gland zone. The testiculus is extremely numerous o  

and 18 located inside the marrow on the side. The deference duct 

uterus 
is found coi]ed up in front of the ommmm;the cirrus sac is long with 

with respect to 	 • 
thin wall, located obliquely mffimmo the longitudinal axis of the 

body, and opens into outside immediately at the back of the vagina. 

the riet 
the genital atrium is present on mlet 6r - the left side irregularly. 

is 
The ovariut consists of two leaves and dense. The uterine tube opens 

into the uterus in the anterior end. The uterus is of a long oval 

shape end is located in the centre of the body. .The seminal recep-

tacle is present. The vitelline glands are =mead= numerous, and 

side 
located between the cortex rammthca and the marrow layer. It is present 

on buitta both sides in mature prolotttds; however, in those in mhtla 

which eggs are pmomm present, it is absent starting with its anterior 

end. The author reports in. detail that the maa adult parasites 

live on Elasmobranchil, and that the larvae have tattas a tall and live 

.on Teleostel or on Cephalopoda. Further, the author mentions the • 

of 	n k fact that sagapa Yamagutils identification and of hita creating a 

.new sub-family. However, it does not appear that the author recog-

nizes the new sub-family, Pelichnibothrilnae. Judging from the des-

cription above, the points of difference between Phyllobothrium and 

Pelichnibothrium in the case of the specimens of the author of this 
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Aparasito purasIto parasIte - 

article becone.tho presence or 11108011C0 of the top flicl“)r and of  tha 

tail portion: however, they both BOOM to bo present. 

(3) Proteocephalus larva. 

There Is no report on this genus in the literature at the 

headquartdr; the only reference made is in Fish Pathology by Tsunenobu 

Fujita to the effect that P. longicollis was found in Oncorhynchue 

mosou and Uiphon spinosus in Europe, and P. torulosa, P. sulvelinl, 

P. arcticus, P. coregoni, and P. laruei in Oncorhynchus keta, Oncor-

hynchus maeou, Salvelinus pluvius, and Viphon spinosus in U. S. A. 

In MARGOLIS' report, the rate of infection is not high but the generic 

name is mentioned. 

of Oncorhynchus nerka, that it is found in fresh water, and that the 

adult is P. salmonicida. 	In AXMEPOB 1 s. report, It is noted as P. 

exiginas, mhbertmdammpmmmsdatem and is reported to be found in Oncorhynchus 

nerka, Salvelinus malma, and Oncorhynchus tschawytscha in the Yamchatka 

.River. 'The author found what appears to be larvae of this genus in 

Oneorhynchus nerka and Oncorhynchus keta among the second group of 

data which had been sent to him from the Fisheries Agency, and so 

reported. :hccording to WARDLE.and MI&MUJEOfie MCLEOD, 

Proteocephalus 2 WEINLAMO, 1858 has e as adhesive mechanism, four' 

suckers of ordinary type and a single top sucker. The top sucker, 

however, may be, in some, vestigial. There is no bristle nor hook, 

nor folds 	 • 
on the adhesive mechanie ffibmmmmdrammomemffia The vitelline gland is 

Further, it is. noted that each specie Is the fry 

located on both sides of the body in a belt fashion. The testi- 

culus is scattered over temmmmmeu a wide area and terminc.tes at 



are mentioned. Of these, five species ., all chat mature parasites, 

paraslto parUSIVA/ paraa.lut) 

.$ 

, the  place where the uterus Is located. It is noted that the adult 

Imeamtbm fresh water fish and at times amphibia. •J ver  .62 species 

P. arcticùs, P. salmonis-umblae, P. pusillus . , P. longicollis, 
a„ 	\.\;• 

and P. salvelini, are parasitic on salmonoid fish.\ The specimens, 

which the authoru had, were larvae; thus, the identification was 

impossible. ..ehe specimens, which had been c011ected in Hokl'aido 

. later, also included similar material. 

(4) Eubothrium. 

This is a considerably large tapeworm. Since this Is 

most noticeable 	in the collection on board the research ships 

- of th -  Fisheries Agency, a large number was obtained from Oncorhynchus 

An , 
keta in the first expedition. à overwhelmingly large number of this 

orIcerhynci‘vs kk 
parasitep mama was also collected in the 2 second expedition. Reference 

A 

to the past literature in Japan finds thmeaump three species . mentioned 

as parasitic on salmonoid fishes in Fish Pathology (page 168) of 

Tsunenobu Fujita--Eubothrium crassum (BLOCH) (M parasitic on Oncor-

hynchus keta and Salvelinus pluvius in Europe and U. S. A.; reaches 

1 	 • 
300 mm in lenth), E. oncorhynchus WARDLE (parasitic on Oncorhynchus'- 

• ason, Oncorhynchus keta, and Oncorhynchus kisutch in the west 'coast - 

6 	 1 
of 2 U. S. A.; reaches BOO mm in length )i and E. salvelini (SCHRAIŒ) 

(parasitic on Salvelinus pluvius and oncorhynchus nerka in Europe 	 . 

and.U. S. A.). àeports published in U. S. A. and Canada since 1955 

often mention Eubothrium; MARGOLIS' report mentions three species-- 



pit  ru 	J.. I .(1 	 iJiX C. •1  A.  

7. 	salvolini (fry of Oncorhynchus nevkfi; fresh water; few), E. onnor- 

hynchi(Oncorhynchus nerka, Oncorhynchus gorbuscha; salt water; rare 

in the western Pacific, observed mmaam twice In Oncorhynchus nerl:a;' 

seen In Oncorhynchus •gorbuscha in the east), E. sp. (fry of Oncorhynchus 

oncitneel 	“.5e- yt-) 

rarka; fresh water; S. salvelinl?). 	In his Investigations in  the 

the intestine of 
Kamchatka Hiver, AXMEPOB reports finding 	crassum in Oncorhvnchus 

keta, Uncorhynchus tschawytscha, end Oncorhynchus klautch),Mommmffimmalt,n1 

which were caught in salt water; E. salvelini in Salvellnus leucomaonis, 

1 - 
alvelinus mamma, Salmo mykiss, and E. thymallus which were also caught 

in sait water. 
.1 

.As was mentioned above, In the specimens of the 'author, 

the genus is included in a large number both in .the material collected 

* on the research vessels and the ones collected by the author in liokkaidé. 

The specimens collected in the high sea ffirammmm are markedly larger. 

According to WARDLE ma and MCLEOD, 

Eubothrium eybelln, 1922: phyllidium is simple, the proglottid .  is 

generally m distinct. Vertical grooves are observed in the centre 

surfac e .  of the dorsal and the ventral sides of the body. The testl-

culus eee located completely between the two neural tubes. The 

cirrus sac is not remarkably large; it Is not muscular. The vagina 

Is S-shaped and opens outside into the genital atrium, which is 

• nurrow and deep, in front of the cirrus sac. The seminal receptacle 

l U flot  present; however,  the vaginatl widens at this point. 	The 

nmature-e eg-cavity °  Is located on the dorsal side. The vitelline 
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parasite parasite parasite 	 40.40.40.40. 	. 
• • _ 	. 	 . 	. 

gland is located as a ml half-moon shaped side  zone in the  cortex. 

The uterus opening is located on the ventral side, 

bpecies mentioned are eight malal which are ail  parasitic 
• 

on fish. Of these, those parasitic on salmonold fishes are r;• crassum. 

BLOCH, 1779(length 120-699 mm), - E. salvelini SCHRANY, 1790 (fammethu 

reaches.280 mm in leAh) e  and 
E. ea oncorhynchi WARDLE (reaches 600 mm in 

h  

length). The differences are points mentioned above; however, E. 

crassum ?a and E. oncorhynchi are•very closely related; the author 

wonders if they should be regarded as Identical. 

The author investigatel the above-mentioned material as 

1 a section .  , and identified it as 2. crassum on the'basis of the mmmam 

condition of the vitelline gland and other factors. The specimens, 

mmhà which the author had collected in Hoktraido, mum were larvae, in 

which the reproductive organ had not been formed, when . they mere examined 

as a section. 

V. Nematode  

tammmmIltm 
In part Iladt I of the present report 33 species fam of para- 

. 
• Nematode 

sites in 11 zonera Lire  reported as intrimmm those which are known to be 

parasitic in s%monold fishes; however, 4-here may be somei which 

be idertified because the specimens are larvae, and there may 

be others which are synonymous. Thus, as In the cases of Trematode 

end Cestoda, the :Lumber will decrease. The classification of the above 

ow 
tionec parasites shows 4-,:eit they bolonr to the follmming 4 auper- 

Trichuroldea, and Dracunculoldea. 

1 



Eot as above. 

absent. 
Lips pmelmamt- 

Lips present- 

Dracunculoidea 

3 

1 

(- Anisakidne 

Anisakis 

Contracaecum 

r* 

A 3 cliroldeA 

-Coozildae 

Terrhnovb(Porrocaocum) 

. Gofizia 

parasite parasite parasite 	 41.41.41.41.41. 

M. 
For conuenience, mmeellammelmmmfflmmmmmmm tableg of reference, which 

lç 
(We-0 based on the most readily distinguishable features of the four 

super families, iS Crt..ir 

The anterior part of the body ishin and long Trichuroidea 

co, 
Asvoldea 

t. 

ç 3 lipn, and no oral cavity 

_ . 	 . 
2 lips, or 4-G smull lips'. Oral cavity present. 
At times, teeth present 	 Spiruroidea 

Of the above, the one, which belongs to TrIchuroldes, 

Is Oapillarla of irichqridae; 6 species of Philometridae belongs to 

Drecunculoidea; Anisakidae and Goezlidae to Ascaroidea; to the former 

(?I  CY% Ak1 mttentscei. pt-) 

belongs 3 sporlos . of Anisakis(?), 8 species of Cohtracaecum, and 2 

e? 	()acrid vivekAttScre) 
(?) 

species .of Terranova (=Porroceécum); to the latter belons one Specie 

of Goezia. . 3 familles, Cucullanidae, Rhabdochonidae, and Thelazildae .  

belong to Spiruroldea; of these one specie, Dacnitis, belongs to the 

first family, 5 species of Gystidicola dammeohmmumemulmemmilyym, 2 species 

• of :,:etabronema, und 5 species of Rhabdochona belong to the secon cl . 

fusmily; and 2 it spe 'cles of Ascurophis belong to the third family. 

Tabur representation Is as follows: 

	

'Trichuroldea ------ STrichuridae ----- • • CapIllaria 	 1 specie 

	

.- Philometra 	 1 	1, 
------- 

DrLenculoidea --. - Philometrldhe ___ - philonemu 6 	11 
(e:In oh*  

	

. 3  " 	 ? 

8 
i4e  

2 n (?) 
1 " 
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parasite parasite parasite 	 . 	42.42.42.42.4 2. 

Cucullanidae 	Dacntis 	 I specie 

' 

i 	

, .. Cystidicola. 	5 

Spiruroidea 	 — Rhabdochonidae 	.... . Wetabronema 

_ ----- Rhabdochona 	5 .\ 

Thelazlidae 	Ascarophis 

(1) Capillaria. 

The one, which belongs to this genus, appears only once 

In 1ARGOLI3I report (1956) 	C sp. It is noted that di they were 

obtained from the intestine of fry of Oncorhynchus nerlra and that 

the.y are rare. The ones belonrting to this gen-as are paraSitic mainly 

on birds and mammalia. iney are_notknown to be parasitic or amphibi,a. 

and fish./ There was CIDUZI a none in the author's specienens. 

Lest,- \ 	à 	 • 

(2) Philonema. 

The first mention of tub Ismgm parasites belonging to 

this genus seerrs to be two simple diaerams and explanations on Ph. 

oncorhyncill Ki.irrnle-EKBAUK, 1933 and Ph. ochotense FUJITA on page 
. 	- • •• - 

13701  Fish Pathoy b'y 	Tsunenobu 	 1937. Next, he pub- 

4 
 

lishedAthree species, Ph. kondai n. sp., Ph. salvelini and Ph. ta- 

nuicauda n. sp. on pages 260 et seq. of Vol. 42 of Hokkaido Te .ikoku 

Nocku-Bu Eiyo (ilokkc..ido Imperial University, Faculty of 

Agriculture Bulletin); furIther in 1940, he published ph o  elongata n, 

Reference • • 
sp. on page 7,90 of Vo.l. E3 of •Ittstrurbtumtiiaz-.. Dobutsueaku 'frbp 

is mde to 	 MARGOLIS 
mcipote.e.diren Ph, oncorbyntli in U. 3 . and (danadian reports; 11:S'; 

f..10 	A. 
• found many of the.se,In Atincorhynchus norkri in fresh water; further )  

ho found many srifIcirr.ens, whIch  s oarod Fo bo tho 1!.,rve, in fry of 

It 
C.. 



Third Esophagus 

• 

parasite parasite parasita 	 43043.43043.430430, 

Oncorhynchus nerka. AXMEPOB obtained the genus from the protrusions 
P 	.t 

bm in the pylorus of Oncorhynchus nerka, Oncorhynchus keta, and Sal- 

velinus leucomaenis e which had been caught in salt water, and identified 

it as Ph. oncorhynchi; he stated thm0 Ph. gubernaculum SIMON la et 

Simon as synonymous with Ph. elongata FUJITA. Be that as it may, 
• • when 

the above-mentioned species liammmium listed become the following six 

. 	species: 

Ph. Oncorhynchi KUITUNEN-EKBAUM, 1933 

Ph. ochotense, FUJITA 

Ph. kondai FUJITA, 1939 

Ph, salvelini FUJITA, 1939 

Ph. tenuicauda FUJITA, 1939 

Ph. elongata FUJITA, 1940 

The main points of difference between the species la are 

tabulated below. 
•information 

In the duck lack of original literature, ichumMum41 \ 

on the first two Information 
bummopmmImm 	species 	was taken from,Fish Pathology; elk= 

on others was taken from the original works. 

.131.1M-3( 	 • 

first columnar heading - Specific Name 

Entries - Ph.Oncorhynchi 

, Ph. Ochotense 

Ph. sondai  

Ph. salvelini 

Ph. tenuicaùda 

• Ph. elongata 

second columnar heading - Size mm.' 

Entries - Front < Back 
1 1' ()MIMI ) 

Front > Back 



r)arite  parasite parasite 

(Third column contd.) 
Entries - Front < back 

Front 	Back 

'Front < Back 

• `it "1 • 2̂ -2 • 

Fourth columnar headine - Copulatory Wine 
I• 

Entries - Present ?tt;s (9r.  v& ¼_r, 

Absent 

Absent 

- In front of anus;'0 0 12 mm 
Back of anus; 0.1 mm .  

'bsent 

Not distinct 

Fifth columnar heading - Length of copu11.119i.U-needIe 

ixth 	n II 	uenital îleemi-ne-nere e 
Entries - In front of anus: none 

Back of anus: 	6 

In front of anus: e 3 
Back of anus: 	3 

In front of anus: 9 
Back of anus: ' 6-8 . 

in front of anus: 9 
Back - of - anus: 	8 

In front of anus: 3 ' 
Back of anus: 	3 

In front of anus: 4 

	

. 	 pack of anus: 	6 

..-‘`.. 

eeventh columnar heading - Head:ni 

7 

 ple?,(question mark by the transli 
: ator.) 

	

. 	. 
.entries - ? 1 n  . 	. . 	. 

. 	 . 	I 

011 tral Wulk,n.  e-Seri r) 

. 	 . _ 
Ventral, dorsal, side distinct 	. 

, 	 . 
_ 	 ! l Indistinct 	 I 

Few, indistinct 	 . , • . . 

Tho examination of the above  tabla  shows that thore Is 

em a. difference in size; ho‘qever, since this depends 
mmhmmmminmdlefilmuunclmmenmmtlAamm 	 on the develop- 

ment of parasites, it cennot be relied on too much. The other chara& 



• • 0 
parasite parasite parasite 	 • 45 • 45.45.45.45.45.45 •  

teristics are similar. uomever, the difference in the length of 

anterior and posterior portion of esophagus, end the position und 

the number of the genital protrusions, though there are variations, seem 

tO supply fairly distinct bases for the identificetion of species. 

ct.re, 
The parasites of this eenus 1..e. extremely thin and threed- 

thùs, *to they are easily observed when th hont 18 opened up .  

Hence, a fairly large number of parasites was included in the  collection 

of the first and the second expeditions. ilowever, perhaps ammmtammeohm?cm 

because the body is soft, they mere very badly damaged,  â•hus, though 

could 	• 
they mom  Le  Itamm recognized as belonging to this mm genus on the 

1956 
basis of eggs, further identification was difficult. In his k report 

P 
td the Fisheries Agency limmlaffie, the au.thor identified them as Ph. 

I 	 . 
ochotense and Ph  oncorhynchmm on the basis of size and so reported, 

. 	 . 	 . 
Ortetp,M4eel 	 . 	\ 

he has his doubt, 	 . 
: 	 . 

(3) Anisakis. 	 . . 

- The parasites Of this genus, which are found in salmonold 

fishes, are sll larvae. The rate of infection Is extremely high. 

Japanese 
The fact probably Is known; but', dim among the mmfflmmmmmm references 

quoted in Part 1, the author feels  that  the mention of Anisakis 

(GVLI, 1790) by Sanaka .  Yamaguti (1935) Im . on page 335 of 

Vol. 6 of Dobutsugalzu àu.lho is the first. 	The larva of this specie 

has been know as Ascaris capsularia RUDOLPH', 1802. P.efore this, the 

name, ium Capsular's salaris (ffilleen GMEUIU, 1790) ZEDEa, 1800, was given. 

however, t ht. generic name Capsularia mrs t rri-k•iria .  first -.1+-y• a genus of 

szt 1 iàrf, 



iv‘ 
iiydrozoa by CUVIE e  Since Anisa .kis of DUJAiiDII\ resembled this closely, 

Yamagutl proposed the name AnisalUs salarls, a combination of the tvo. 

Since there Is no doubt that Ascaris simplex RUDOLPHI, l80 4  Is a 

mature form of this larvae, Yamaàuti states this specie synonymous 

with Anisakis salaria. Without commenting on the 'propriety of this 

argument, the author for the time being ,at'any rate.reported as Anisa:kis 

solarise The larvae are mmtmcl parasitic mainly on species of fish 

Cm in the ocean; Yamaguti mentions 33 - species oç 

. Anisakis sp. larva Is - mentioned in 1956 reports of U. S. Ao 

and Canada; the «rate of infection is shown as 95-100%, and the average 

number per fish is reported as 5 - 28. On the basis of the rate of 

infection of Anisakis and others, J. R. UZMAEN of U. S. A.  argues 

that the distribution border of salmon between the eastern and the 

western portion of the Pacific is between 1700 E to 180 0 . The larvae 

such places as 
of this specie are found In tunica in a circinate tunica in muscle, 

N.  
mesentery, surface of the internal organs, and the methothelium,. 

• 
and easily detected. Later, Uzmann and others used protein-dizestiVe- 

enzYme to decompose the fish body in order not to miss them. 

'emmupellitaMEPOBis report adopted the name, Anisakis simplex RUDOLMI, 

states 
1819, mma regards A. salaris of Yamaguti as synonym, and ncpuL,eu that 

they are parasitic on Oncorhynchus nerka, Salvolinus malma, Salvelinus 

leucomaenis, Oncorhynchus keta, OncorhYnchus gorbuscha, Oncorhynchus 

and 
tschawytscha, Oncorhynchus kisutch, Salmo mykiss. 

The material of the author includes the one.; which Œp2oarod 



parasite parasite parasite 	 47.47.47.47.47.47 , 

weLee... 
te—kezi-e--•-be-ern parasitic on Oncorhynchus nerke in the second collection, 

them • 
s%hich was sent to him from the Fisheries Agency. *lie also found, though 

A 
.in a small number, in the frozen meith * fish which was sent from the U. S. 

A. kmmmmmammteme On his trip to Hokkaldb, he did not pay any pmmtffimmffim 

particular attention; thus, his collection of the specie is few. It 
1 

it 	 cP SW•tik it% 11.7-na elntl 1 4 re-pOrt ."  
appears as though 6111, mmmmemlm is'prevalent in the Pacific, The material 

• of the author includes specimens, in which the back of the esophagus 

is cledrly seen, and those in mhich this is not distinct; homever, 

since  the  F:tructure of the head m and the tall is identical, it ymm 

probably is not u different specie 0  i.ehe size, measurements of 

mine parasites, is 23-38 x 0,4-0.6 mm. 

(4) Lontracaecum. 

• species of 
The number of this genlls, which dam are parasitic in 

salmonold.fishes„ are considerable. Tsunenobu Fujita mentions in 

his Fish Patholozy, C. ochotense Fujita, C. benimusu Fujita as being 

perasitic in the vertral cavity, C. adunca (RUDOLPHI)  and C. elevate 

(RUDOLPH') as being parasitic in the digestive  tract.  Net ,  he pub-

lished C. hypomesi FUJITL, C. crassicaudatum n. sp., C. olongatuà 

n. sp., C. unidentatum. n. sp. (Illustrative diegram refsra to L. 

monodenttum), and C. robustum on pares.248 -.252 of 44e Vol. 42 of 

1£3(3 ;;okkuldo Tolkohu Daigaka rogekubu Klyo; further, in his artic1 .0 

entitled "FUrthec notes on nematodes'of salmonoid f!shes In Japan i!in 

vol. e (1940) of nobutougaku Uggho, he published four row  apodes,  

C. 	•adui, C. sulvolini, C. loriculum and Coachoconiile. 



• ". 

■24 
parasite parasite parasite 	 48.48.48.48,48048. 

In reports of U. S. A. Canada, the genus la found as 

(iontracaecum sp. In a mmmul considerable number. Larvae are obtained 

• 

 

in  the coeloffia. The rate of infection,seems to  ho  higher in the eastern 

Pacific. hmmup rill AXMEÈOB notes mncm one specie, C. adunca;Se reports 

finding mature parasites in Salvelinus leucomaenis,0.mmmmt,7mmtz Oneor- 

Z4.e...0 tinybv.a.(14.4,5, 	.• 

hynchus nerka, Oncorhynchus gorbuscha, Salmo mykiss Pi\and immatui.e 

parasites in Oncorhynchus keta and•Salvelinus malma. Locales of inf-

ection are shown as ammolumGumwmutammmmln the esophagus, the stomachi. 

the intestine,- and the coeloma. 

Both the first and the second material e .which were sen. 

speclmens•belonginil to 
to the author by the Fisheries Agency„.included this genufq however, 

P■ 
a complète identification  was  not made. !The tillmmth specimens from the 

first collection was reported as merely Contracaecum sp., and those 

l ,FWII6.t e"4"er; 
from the second collection as C. adunca? and C. benimaeu. 	 ej- 

3--etb9-9-E-1-4S =MS "Pt)."*The material 

• from Hokkaido tal also included a few specimens. 

On the beam basis of the literature, the species of this 

genus, which have'been found in aemonold fishes, are the following 

13: 

Lontracaecum adunca (RUDOLPHI), 1809 

C. 	 benimasu FUJITA, 1932(?) CCh Oflict:AA.1rtvAPu&S'ar'Pt.  

C • 	 crasslcaudatum FUJITA, 1939 

C. 	 elongatum FUJITA, 1938 

C. 	 hypomesi FUJITA, 1932(?) 6.ih PY+. 1“`cx( Pv`""'3 e-e'er) 
C. 	 longlspicUlum FUJITA, '  1940 

C. 	 ochotonse FUJITA„ 1922(?) C iv  on '1i  ?k( vnanxee-r:rr 



parasite parasite parasite 	 49.49.49.49.49.49. 

okadai FUJITA 	1940 ... 

C. 	 oshoroensis FUJITAi.1940 	• 

C. 	 robustum FUJITA, 1939 

C. 	 salvelini FUJITh, 1940 

C. 	 tridentatum FUJITA, 1939 

C. uridentatum FUJITA, 1939 (=C. monodentatum FUJITA). 

The author made a comparison of the characteristics of 
making a table 

these species kwith respect to several parts; he is doubtful if there 

are this many. different species. Um Those, which wore published by 

Fujita as new species, conteined  ma  considerable number of larvae. 

In some, genital organs mennemmmtmmal could not be recognized. In some 

mperael specimens consisted of a single sex. It is doubtful if 

after ffibm 
their characteristics remainp the sanie until Amaturity. There ram= was 

U\ 
mpega a specimenm with no lip.(C. robustum) 0 'apemeammmietmnmhaLnlanmthm 

rugInm There are considerable degree3of differences between those, 

in front of the centre of the 
whose vagina open In the centre or ImmrilmmmeommtEmenembm4 	 body, 

and those . ,_ . in which the vagina opens at the rectum. It is doubtful 

whether)ç 	the specie v.lth the genital nipples should be included In 

the same 
emmlmeemmme Contracaecum.with  the  specie Without one. Since the 

"closed sac" and the 
esophageal. ParlMmammiumpemed 	intestinal "In closed-sac" are present 

'In every specie, it is recognized to be  the most marked characteristics 

of the present genus. However, the uuthor feels that .4.4a. further 

examinution Is necessary. Fujita used the expression, C. unidentatum, 

•in his report, und used the designation, C. monodentatum In the exp-

lcnatIor of the diagram. The author adopted C. unidentatum and treated 

the latter us a  synonyme  



parasite 

• 

2 

robustum 

unidentatum ,  , 

tridentatum 

2 • 

5 

Genital nipples present- . 	.. 1 Gènl.tal nipples absent 

7 

8 

50/50,50.50.50.50. 

.The'following table of.reference on the basis of character+ 
, 	. 	. 

- . 

istica s c=mptimammmameam which are 'Most easily recognized•byr any 1, 
 . 	. ••. 

one„.is shown below: 

-ect.e..,( Zrbj c4r.À 	• 	• 
Protrusion In-daldrepee..lrielemrt-L-1-6re 

C 

in emo•We.-ee liPs 	  . 	, 

No such protrUslon . 	 . 
. 	... 	. 	• 

Lips pmccmmtil absent 

Lips preeent 	 Lips preeent 	 . 

3 

• ; 

iOnly one protrusion on dorsal lip,- 

Three protrusions in each lip 	• . Three protrusions in each lip 

4 

'Genital nipples located only  in  front of the .anus -—--— — 	 .. 

6 

' 	 . 	 . 

• Genital nipples located . bothÂP'the.front'and the back '. 

of anus' 	  
•• elf— 	•• • 

• • 	 • 

Genital nipples consist of 20-25 pairs --- Czmmee'lcuUr2a .7 
, . 	• 	,••• s.• 

Genital nipples consist of 28-34 pairs --- ammemànb 0. salvos. 
• 

The vagina opens at the base of the se.a.u...iutro-e-t4-ffl-C. okadai: -. . 

The vagina opens in the centre of the 'front 1/3 Of the  
body 	 C. hypomeai 

Genital nipples - 30 pairs In front of the anus and 
3 pairs at the back. Length of the body 12.5-21 mm ' 

... 	 Uo. longipiculum 

Genital nipples - 27 pairs mb in the front of anus 
and 3 pairs at the back. Length of body 30-65 mm 

C. adunca . 	. 

	

9 	The vagina opens-near the contre of the body 	10 

The vagina opens into the- rectum 	 11 

, The esophageal "closed-sac" Is longer than the intestinal 

	

10 	 "closed-sac" 	 C. crassicaudatum 

The esophageal "closed-sac" is shorter than the 
intestinal "closed-sae. 	(d. elongatum 



parasite parasIte parasite 51.51.51.51.61.51. 

11 

12 

Single protrusion at the end of the tail 	C. oshoroensis ' 

Many 	bristles at the end of the tail - 

. 	 . longer 

i
The esophageal "closed-sac" is mbuniamm than the intestinal 

n closed-sac" 	 C. benimasu . 	 . 

The eeophageal "closed-sac" is shorter than the intestinal
,   s 

"closed-Cac" 	.. 	' C. ochotense 

. This table of reference is merely for convenience; there 

are  species in which only the male or the female is . known. eurther, 

If the specimenn to be examined consists only of one sex, there are 

cases. uhen the search cannot be made. Further, as was explained 
, 

. 	. 

previously, there are cases, in which the original  report dealn only 
. 	

. 

with larvae. Further examination may introduce a changé. AXMEPOB 

•. 	• , 	. 
•tated (1955).. 	that C. okadal, C 0 	longispiculum, C. salvelini„ and' 

• • • 

C. oshoroepsis should be regarded as synonymous with C..adunca., 

The epecimens, which the author has', consiste of those 

which were sent by the Fisheries Agency, and those thanmem which  the 

 author collected from uncorhynchus gorbuscha cqeght at Ajigazaua in 

. Aomori-Yen. However, since  the  y appear to be of the same specie, . 

Mk they were identified-as C. adunca. 	 . . 	. 
L?.  in 0 r gig A 0- ( W4%,e.ter 4 fit) 

tnnm MAR- . 
(5) Terranova (Porrocsecum?). The present genus appears in Mfunm 

GOLISts report and is referred to as (=Porrocaecum) 0  It Is stated 
-Mte 

in inner part of 	. 
that it is found thuldIdammaamp muscles of Oncorhynchus nerka and Oncor- 

hynchus gorbuscha in salt water in a small number. It is said that 

• the genus is larvae of T. (=P.) decipiens. 	Accling to MARGOLIS' 

12 

report, t‘ Parasitic Helminths and  Arthropode  from Pinnipedia of the Canadian 



parasite parasite parasite 	 52.52.52.52.52.52. 
_ 

Pacific Coast, 1956e, this genus, Terranova, which we  are not accus-. 
_ 

tomed to hear, was established mkt.* by ATYIKSON and LEIFER in 1914 

which mmumcez.l'=Loza had been obtained ftiom sharks in 
with . T. antarctica,mmmmmikammeammummmpmUtim 	New Zealand, as a apecimen 

and 
specie; the point of end difference from Porromaenum Is the lack of 

interlabia • PorroCeecum is parasitic on birds with interlabia; mbIbm 

Terranova Is parasitic on Elasmobranchil e  Teleostei, and Mammalm am4k 

ho 	 . 

. It  is reported thut T..clecipiens m ià . parasitic on Pinnipedia. This 

• is also lacking in the authorts material. 

' (6) Ooezia. In gal= literature of ..Japan Wh the genus seems to have 

ben  mentioned first by Tsunenobu Fujita when he published a new specie, 
, 	• 

in 	 SINt%  
. Goezia on*)rhynchi, on page 384 m0 iqe9.0). Vol. 8 of Doblituugaku 

The genus Is the only one which belongs to Goezildae. The character- . 

a/ 
ristics of the genus is the presence ofAthorny ring , . of ventricular 

caecum, whichp faces the back, und the nresence of the intestinal 

In the 
caecum, which faces the front. However, description by Fujita thou= 

=a mum horizontal folds la are present but the thorny rings are absent. 

the 
What appears to inm correspond to ventricular caecum, he defines as 

am the esophageal,gland. Further, g the genital organs are not 

the specimenm 
mom well developed. Thus, thamm appear to.bs larvae. Although e'en 

no mention was made in Part I, R. PH. DOLLFUS obtai-ned G. ascaroides 

(GOEZE) from Salmo irideus var shasta and reported (WeMuni;lmluàkm 

Bulletin de la Socrt;té Zoologique de France, Tome LX, 1935). This 

was also absent from the material of the author, 

(7) Dacnitis. 	MARGOLIS' report states that D, truttae of the present 



e«,  
parasite parasite . 	 53.53.53.353.53. 

. .••• 

genus was obtained from the intestine of Oncorhynchus k nerka in 

fresh water and that the parasites are not numerous. AXMEPOBIS report 

states that  D. truttae DUJARDIU was obtained in a large number from 

Salvelinus leucomaenis and &limo mykiss in fresh water, that only 

one Oncorhynchus nerka harboured the specie, and that this could 

found 
have been accidental. It is further-reported that the specie is momm 

in Salmo leveratus, alrno nelma, and Salmo'taimen in the Lena River;?), 

•t.be Enlsei River(?), he Anadowill .River'(?) and the Obi(?) and 

Iltuish(?) water basins. (question rdbes by the translator). The genus 

'was absent in the autherls material. 

(8)Cystidicola. With respect to the present.genus, in 1911 eàhigeyoshi 

îshii publiehedlncyraeunthus salmonicola, whi4p parasitic in the 

sir bladder of Oncorhynchus masou, as a new specie; this was later 

eltransferred to tin& th present genus. 	Bulundlm/Dmalaa0mlfea In the article,' 

"Parasites in Fish", which Tsunenobu Fujita published during 1920-1922, 

references are made to 	 transferred 'to 
. mtuellamm . 	 G. oncorhynchl (later hRhabdochona ), which 

t\ 

h was obtained from the intestine of fry of Oncorhynchus keta, C. fujil 

(same as above), which was obtained from the intelltine of Oncorhynchus 

JORDAN 
adonis Mbe.nmm et MCGRSGOR and Oncorhynchus.rhodurus JORDAN Em et 

MCGREGOR, and Spiroptera salvelini, which was obtained from the 

intestine of the same hosts p as new species. The last-mentioned 

specie was later included in the present genus. These are all para-

sitic in the intestine. 	Again, the same author published articles 

entitled "Vermes Parasitic in Fishes in "1-1 Lake Blwa n  during 1926- 
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C. 

C . 

C. 

C. 

C. 

parasite parasite parasite-- 
_ . 	 . 	. 	• _ 

	

nglniatentotianOwdmigmnrdicnmnthhtuntimmlimmm 	' 
1928;  ho  obtained C. salvelinWrom Salvelinus pluvius; at the same 

__. • . 	 • . 

tire he obtained C. Juana from•the coeloma and identified this as 

4-- published additional 
a new specie. During 1934 - 1935 Sanaka Yamaguchi caùmammmtc=ba 

observations 
0 concerning C. salvelini, and obtained C. salmonicola from Oncorhynchus 

rhodurus JORDAN et MCGREGOR. In 1935 Isamu Okada reported on ecology 

- and pathology of C. salmonicola in an article entitled "On Nematodes 

Parasitic in Air-Bladders of Salmonoid Fishes". Hisao Kobayashi refers 

to the above-mentioned three species .  in his article "Species of Fresh 

water Fish in Japan and Its Parasites". 	Tsunenobu Yujita mentions 	. 

C. salvelini, C. salmonicolg, C. farionis, 4nd C. impgr in his Fish 

Pathology. Further,  ho  reported On a new specie, C..brevicauda, which 

In eaub Vol. 42 
he obtained from Salvelinus maima, on page 259 of 1939 Hokkaido 1431- 

koku Daigaku Nogakubu Kiyo; and in 1940, he published (1 . chitosensis 

-as a new specie' 1  which  ho  had obtained in the air-bladder of elmmmewommta 

51,rut - 
Oncorhynchus keta, in thm Vol. 8 of Dobutsugaku Reiho. In his 1955' 

the air-bladder, the intestine, and the esophagus'of 
report AXMEPOB reports of finding 	farionis inealvelinus leuco- . 

and 	 - I\ 
maenisSalmo mykiss. Thus, the parasites, which belong to the - 

Present genus, number# nine: 

Cystidicola brevicauda FUJITA,,1939 

chitosensis FUJITA, 1940 	- • 

farionis FISCHER 

ruilii FUJITA. 1921 4. Rhabdochona'fujiii 

(Dobutsugaku Zasshi - 1926-1928, p. 309) 

impar SCHNEIDER 
Metabronema lwana 

iwana Flinn, 1928 	leactlamminmummcmcomblvmmhk 

(Fish Pathology, p. 86) 

oncorhynchi FUJITA, 1921 -->lihabdochona 



:56.65.55.55.55.55.'» pd.raSite'..parasite parasite 

_ “OneorhYnehi (DohUtSUGaku ZaSsh1,1926.4-1928,1p.30) : 

 Calmbnicola (ISHII,-1011) 

salvelini (FUJITA, 1922) 

The table of reference, whic h.  exclude6Rhabdoehona and 

• the three. species, which .  were traneerred to•Metabronema„ and 

brevicauda,.in which male is not mc= known, id as:foliouSI 

Gerntal nipples not present :behind. 	. 	G. chitosensiâ. 
1 -? 

Genital'nipples present behind anus 	 

PoUr . pairs . of single genitalniele in'frOnt .,Of anus; . . • Your pairs . of single genital nIpple In . rront,or anus; • . 

. . 	•Seven.pairs in front of anus; fiv e .  pairebehind anu2--C.1Mpar" 

. 	3 Ten pairs in front of anus; four pals-behind'anue---C.fal^ionis •., 
: 	10(al pairs in front of anus; 3-4 pars behind,enus--e.calmonicola'- 

only. 	 ' 	4-U-ie. f .  
. 	The above table is based on the.genital nipple; -thee,-it . : ( 7 

. 	 A 
0)1Y• 	 . 

- 	cannot be used in the case of female., The last two species can hardly' 
P 	 . 

be distinguished by other  points;  however, since there  Is  no original ' 

C. 

c.. 

• 

four or five.pairs behind anus 	 •• 	
• 	wlyelini„ 

2 {I 
Eon 'number of genital nipples in front of anus -- 

• • e C. 

description, the author leaves  the  table as it is. 

The author obtained many specimens from the g air-bladder 

and the coeloma of fry of Oncorhynchus keta, which he had collected • 

In Aomori-Ken. Some differences were observed in the number of the 

genital. nipples; however, the author felt that the 'differences were 

variation between specimens. Thus, they were IdentiÈled as C. salmo- 

. nicola. 

• • 

	

	Motabronema (ffla Cystidicoloides). The first appearance of the 

present conus in tho literature of this country probably  in M. imana 

on page 86 of.Fish Pathology by Tsunenobu Fujita. Tho specie was first 
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". 

published by tho same author as CystidicOla iwana d. sp. In Dobutugakil 

Zasshi; here the specie is transferred to the present genus. Further, 
• 

putlished five new species in 1939 in Vol.. 42  of  Hokkaido Teikoku 

Daigaku Nogaku-Bu Kiyo --M , oncorhynchl teememlumememeatmdeluù from 

and M. amemasu' 
Oncorhynchus masou, M. kosugii from Salvelinus ledcomaenis, M. 'naive-. 

r\ 

lini from Oncorhynchus keta and Salvelinus leucomeenis, and /40 lati 

cauda from OnCorhynchus nerka. Further, in 1935 Mmulà BAYLIS contri- 

buted an article entitled "Four new Species of nematodes" in 'Vol. 16, 

Ser. 10 of Ann. Mag. Nat. Hist.; in 'this article he published M. 

truttae as a new specie. 	However, in his opinion Cystidicola ece. 

Metabronema and m he states thm0 C. salvelini to be M. salvelini. 

However, this salvelini is different from the above-mentioned M. 

ralvelini. The name of the present . genus does not appear in U. S., 

• Axtiler'oes 
Canadian, or Seget reports. 

in the first collection 
11 Among the specimens,of the author o which had been t sent 

(N\ 

to him by.the Fisheries Agency, what anpears to kimmea belong to the 

present genus was found in«Oncorhynchus nerka. However, the specimens 

mmn consisted solely of females and the author was unable to identify 

approximataly 
them. Ho reported them as M. sp. The size ezs 29-36 x.0.7-0.8 mm ; 

wet 	very long 
there z1,-o two or three strands of thread-liko-object coming out of one 

ond of the egg. The size of the egg à was approximately 40 x 20 /4!.. ;  
the egg 
tmd contained larva. Thus, in the end six species can be counted to 

belong to this.genus. They are, M. iwana, M. oncorhvnchl, M. lib kosugli, 

amemasu, M. salvelini, and M o .  laticauda.  The table  of reference 



a. However, 

Variations 

4 

5 

(:) 
15arasito parasite parasite. 

• • • • •••  

57.57.57.57.57 0  
• •• 

• earn 	 are . 
is shown below. It appeamm as though the distinctionnem somewhat 

clearer in comparison with Contracaecum or Cystidicol 

in which only 
tbmm there are species mmeemmkm 	female is known. 

must also be considered. Thus,the table is not sufficient. 

Ç 

 

Width of tall is um wide and Is approximately equal to • 

the length and is rectangular in shape 	« M. laticauda 

The tail becomes smaller towards the end 	 2 
1 

Genital nipples in front of anus are in m groups of 

Genital nipples: 8 .pairs in front of anus and .2 pairs at 

back of anus  .. M. kosuel 

M. iwana 

Genital nipples: 1 pairs in front of anus, 3 airs at the bac 

of anus' 	 M. oncorhynchl 

Genital nipples: 	pairs in front of anus, 3 airs at the back 

of anus 	 M. oncorhynchl 

2 

{:ggs 

Eggs 

are large : 90 x 40 e 

are smaller 

M. amemasu 

.3 

• 
-4 Genital nipples are single 

3 
two 	5 

the 

,Liçnital IlIpplee: 10 pairs in frOnt -01.' enus and 3 peirs 

at the back of anus 	 M. salvelini 

10 pairs in front -01.' enus and 3 peirs 

at the back of anus 	 M. salvelini 

Genital nipples: in front of ell= anus in one.part m groups of two; 
c 

however, counting singly 16 pairs: 2 pairs et.the bakk of anus 

	 M. iwana • 

(10) Rhabdochona. 	There are 10 - 12 high ridges running longitudinally 

along the inner wall'of the oral cavity in the present genus. The ends 

• in the literature in this country • 
of the ridges become teeth. The first reference to this genus kappears 

I\ 
to be the publication of a specie as.Cystidicola oncorhynchi and C. 

fujil by Tsunenobu Fujita in 1922; these were later transferred to the 

present genus ,  text, he published a specimen as Rh. salvelini sp. on 

*Sktt 
page 1'72 Vol. 1 of 1927 Dobutsugaku Reuiho; the same item was also 



parasite parasite Parasite 	 58. 58.58.5858858.  

published in Dobutsugaku Zasshi. Following this, Sanaka . Yamauuti pmhallmb 

111.t 
published Rh. amago n. sp. on page 372 Vol. 6 of Dobutsugaku Weiho. 

.The above-mentioned three species are mentioned in "Fresh Mater Fish 

of Japan and Their Parasites " by Hisao Kobayashi; Fish PathOlogy 

by Tsunenobu Fujita also mentions these. . In 1940 the same author 

on 
published hh. oncorhynchi n. sp. -dim pane 368 , Vol. 8 of Dobutsugsku 

Stu, 
Umm MARGOlIS states in his report that hmm  he obtained Rh. 

s7.(?) (translator's note:  question.  mark is  th m in the original manus-

cript) in the'Utestine of fry of Oncorhynchus nerka and that they are 

m. rare. à The above accounts indicate that the species of the present 

g-enus found in salmonoid fishes are two . in  Rh. oncorhynchi--ah. fujii, 

and Rh, salvelini-- and Rh. amago. 	A comparison mas md made  of  

these by tabulating distinguishable characteristics. however; hh. ' 

Sk t, 
oncorhynchl; which was published by Fujita in 1940 Dobutsugaku 

%as described in terms of feman) only, and can hardly be distinguished 

from the specie, which was published as Cyssidicola (Olymtedtmellmme4 

Tt m translator's note: eystidicolu?) oncorhynchi and later transferred 

to el'ee present gemis. The description of hirh rldEes in the oral cavity 

Pufficient and the identification is difficult. ilowever, Hio  

feels that they are Identical. The table of reference, const- 

r-ctu(1  v.ith this excluded, is us follows: 

(i.o hie ridges of chitInous substance In  th c oral cavity 

	 Rh. smug° , 	\ 
.y,X 	 rldtes consisting of 2 closely located ridges in the 

rhv 
• e 



parasite parasite parasite 	 59.59.59,59.59.5P. 

Copulbtory . wine Is distinct and well developed ---Rh. fujiii 

2 	 or 
Copulatory wine is absen can hardly be recoenized 	3 

Genital nipples: 8-9 pairs in front of anus, and 5 pairs at the 

back of anus. Egg size: 43 x 24  J. 	'Rh. oncorhynchi 

3 
Genital nipples: 10-12 pairs in front of UAUS, and 5 pairs at 

the bac•  of anus. Egg size: 58 x 32 	. 	Rh. salvelini 

Among the specimens of the author, what appears to be 

of the present genus was included in the first collection which had 

le`ftk •EISkie 	A-qe,„ei 

been forwarded to the authord  he reported them as Rh. sp. Later, he 

obtained rill. oncorhynchl from the intestine of fry of Oncorhynchus 

keta 54'mm which he had obtained from the Prefectural.Ratchery in 

bisa, Towada-Shi, Aomori-Ken. There was a small variation ln the 

number of m  genital nipples; however, they appear to be of the present 

specie. 

(11) Ascarophis. There does not uppeur to be any mention of the 

present genus in the literature in thl.s country. MARGOIIS 1  report 

a small number of 
mentions that A. skrjabini was m collected from the stomach and the 

Inte5t- ine of uncorynchus eorbuscha in enit water. AXMEPOB's report 

'Te?Lm rel ■ ttons th 	/, malmae ACEYE:10W was obtained from fla Intestine 

of fry of 3elve1.inns calma  in fresh water 0  it mas not seen in the 

mater:al. 

VI 	Lr?;:C:C1.1.PliLTA 

'4.'he known parasitesof icanthocephale, which Is parasitic 

on sinmonold fishea, us was noted :1: on peife . .81(paee  624) of Part 1, 

• nuwbor l5 l'pecies in 7 aenora.' However, there are cases whore tno 

• 	• 



parasite parasite parasite parasite . 	60.60.60 060060.60.60 0  

were. 
specific names are not known. There are cases which lui.ws taken as 

synonyms for others. Thus, the actual number m probably is less. 

For convenience, the following table of reference Is constructed; 

Table of reference of eye . . 

îcornent glands. The oral hooks are collectiVely located.. ilosts 

are land animals 	1. ArChiacanthocephala 

6 cement glands In general. Oral hooks aligened in radial 

fashion alternately. ilosts  are  mainly aquatic animals 

	 2. Palaeacanthocephala 

Oement glands are multinuclear cells; the "storage-sac" Is present. 

Oral hoOks are aligned in radial fashion. hosts are aquatic 

anImals 	 3. Eoscantyocephala: 

The first order Is nOt related. The above-mentioned pars- , 

sites  belong to the second and the third order. 	• 

Mffi Palaeacanthocephala. Those belonging to this order have the oral• 

hooks drawn up in m emmm small cubes; main "groove-tubes" are on the 

side; in a female, the single "ligament sac" breaks. Ilya male, there 

usually . 
are six cernent  glands; there Is no protonephridium. The main families 

1 
are 

dae. 

cludincr. the cum second. 	Eoucanthorephala. . In this order the oral 

a radial 
hooks are mmmmmadmin aligned in maxaml fashion ; there in no protone14- 

ridlum; the cement glands are multinucluar cells with 	lnrge nucleus; 

and 
Rhadinorhynchldae, Gorgorhynchldae, Polymorphidae, f\Echinorhynchl- 

r\ 

The species mentioned above belong to the three  familles ex- 

the secretion tbm pours into the "storage-sac". The in•lin families are 

Pallisertidae, •4utdrigyridae, Neoechinorhynchidae, mma Habesomidae, 

»nd others. Tho one related here is 1;o0achinorhynchidae only. 



• 	 . 	_ .... 
parasites of thie goris , hIch 

ello first  record  of Malin] oumum 

is parasitic on sa1mon()ji17 	)51 the literature of.japan 	th vas a 	e 3.7177( 

!article  by  Tsunenobu Fujita on Acanthocephalus entitled n>Vermes Para- . 

sitic On Fry of emma Salmonoid Fishes" in 1916 in Vol. 28 of Dobutkl; 

• gaku Zasshi; the specie was not identified. The:same author wrote on 

:ckhinorhynchus gadi MULL (= E. acus RUD.) and a now s7mcie Acanthoce- 

phalus echigoensis in Vol. 32 of Pobuteugaku Zasshi in 1920: the next 

year, in 1921, he reported on A. oncorhynchi n,  sp. in Vol. 33 of 

i)obutsugaku Zasshi. In 1931 VAN CLEAVE published Acanthocephalus 

aculeatus n. sp. which Is paraaltic on Oncorhynchus narks, and A. 

1 acerbus n. sp., which is parasitic on Salmo irideus Gibbons, in Vol, 

13 of Dobutsugaku Rulho. In 1935 Isokichl Harada discussed marked 

variations in the number of hooks, the - number of rows of hooks, or 

the size of eggs in Vol, 14 of Taihoku Teikoku Daigaku Rinogaku-Bu 

Xiyo (Taihoku Imperial University clence and Agriculture Faculty 

Bulletin), and stated that the above four species of Acanthocephalus 

. should be all identified as A. echigoensis. In 1936 the author and 

Tetsuo Morishlta made a report on one male and one female specimens 

of Acanthocephalus echigoensis, which had been obtained by Ilifusa 

• -"Ken 
- 4urozawa in Salmo mocrostoma from Sono River in Yamanashitua , 1 on • 

page 761 of Vol. 48 of Dobutsugaku Zasshi. Fish Pathology buimmum (1937)y 

1 

den, Acanthocephalus angullae (MI3LL), which Is parasitic on Oncorhyn- 

chus masou: of Echl.norhynchus the publication mentions E. salmonis 

by Tsunenobu Fujita mentions, in addition to the above-mentloned  ope- 



pdrasite parasite parasite 	 62.62.62062.62. 
_ _ 

. 	and L. truttae SOURAWK 
muLI which is parasitic on Oncorhynchus kotuyld 1iphon ;pinOJU5 in 

. 	_ 

Europe, eMEMMUMUMMZUEMMMM Bolbosoma 0 caenoforme (HEITZE), which is 

parasitic on Oncorhynchus nerka in Kamchatka, and . B. heteracanthe 
•. - - _ - _ 

(HEITZE) Oneorhynchus ketaln Europe. In 1937 the author and Tetsuo 

Morishita published Rhadinorhynchoides miyagawal n. g., n. sp., which 

had been obtained from Salvelinus.pluvius from Taguchi River  in  Niigata-

- Yen, In Vol. 21 of Jikken Igaku Zasshi (Meelt4IMBIlbetheileefebla Journal . 

of Experimental Medicine). Further, in the same year in the same pub- 

lication, Tetsuo Morishita published Neoechinorhynchus tsintaoensis 

o 
n. sp ot  which he had obtained from Oncorhynchus masou in Tsingtamm. 

Reports of U. S. it. and Canada mention at the beginning 

Ilchinorhynchus sp. and Bolbosoma sp.; however, the former Is E. gadi 

' 	was 
and among the collection, which mcammlamamtumm made in rivers and lakes 

during Apr. - May, 1955, the name of NeoeChinorhynchus rutili appears. 

In the collection, which was made in ea 14 July-Sept., 1955, Echinorhyn-

chUs and Bolbosoma are  noted; the fact that the former may be useful .  

in Aermining . the borderline of fish distribution is also Indicated. 

• MARGOLISts 1956 report shows Echinorhynchus gadi, Nipporhynchus sp., 

Çorynosoma strumosum later period larvae, Corynosoma spp. late period 

'larvae, geosoma sp, late period larvae, and Neoechinorhynchus rutili. 

Of these, the genus, Nipporhynchus, was establishee by A. C. CHANDLER 

in 1934 in his thes eos, "A revision of the genus Rhadinorhynchus with 

the descriptions of new genera and species", which was published on 
/ 	

- 

. 	 . . 	

. 	
. 

P. 355 of PARASITOLOGY, Vol. 26 No. 3. however
lh 

 Sanaka Yamaguti dam nt 



Acanthocephalus 

A. 

A. 

A. 

Echinorhynchus 

Bo SP. 

0 (5;5 6;5 ;  3 13 , 133 , “3, 

tho  end  of his supplementary article on a new spocie, Rhadinorcliu, 
• A.. • .• 

y:zr:aelt0 

katsuwonis, of-Harada amà notes that there is not sufficient ovido :  

to regard it as a new genus. AXMEPOBt s report mentions six spocloo-- 

Echinorhynchus gadi, 	salmon's,  Cor  ynosoma strumosum, Bolb osorna cot, - 

. mmemm noforme, Neoechinorhynchus crassus, and E. cristatus. The 

ing of the above is as,follows: 	. . 

Palaeacanthocephala order 

Echinorhynchidao family 

acerbus VANCLEAVE, 1931 

aculeatus VANCLEAVE, 1931 

echigoensis FUJITA, 1920 

oncorhynchi FUJITA, 19 21 

gadi ZOEGA In IffiLLER, 1776 

salmons eLLER 

. E. truttae SCHRANK 

,Rhadinorhynchtdae family 
, 

Eipporhynchus sp. 

Rhadinorhyncoldes miyagawai FUKUI . 	. 

Poiymorphee family 

Bolbosoma 	caenoforme (HEITZE) 

13. • 	sp. 

.Oorynosoma strumosum HEIM 

• C. 	 8PP* 

4'6 Eoacanthocephala order 

,Neechinorhynchidae family 

et MORISHITA, 1937 

Neoechinorhynchus 

N. 

N.  

crassus VANOLEAVE 

cristatus LYNCii 

ruti11 .  (ZÜLLER) 

tsintsoonsie MORISHITA, 1937 

• 

Of the above Acanthocephalus becomes a specie of A. 

schigosnsis, If wo agree with Haradate theory4 	• or reference', tha 



n rt  ri  

pc,rasito parasite parasite 
. 	. 	.  

64.64 0 64,64.64. 

characteristic of several parts are listed from the original publi- 
• • • • • 

cation. 

headings ta of *table on page 48. 
2nd 
eint column - Size 
3rd 	' 
emci 	" 	- Size of ±Ip 
4th 
Enid 	" 	-"Mp-sheath" 

first entry - A little longer than lip 11,1L-14A 

second " 	little shorter 
VN‘S etj-e' 

5th " 	"Anaukl?) 
• tre fr 

1st entry - a little longer than ail). (0,1-1 

6th 	" 	humber . of hooks 

lut  entry - vértical 
• 

 
810x  
horizontal 7-8. - 	• 

7th column - Length of hook 

8th " 	. size of embryo 	
• 

..3rd entry 7. none 

. 	 . . 	 . 	 • 	 . 
• 

lonsideration of such factors an the; tic:malm growth of 

• . 	• 
the  pecimens, the state of preservation of the material, original 

variations leads one to the belief that these four species are'iden-

tical as vas  shoun by Harada.. The author examined and compared . the 

reproductive organs with dad= respect to mh the original description 

:and the diagram; he failed to find differences sufficient to identify 

: 	 O 
them to-a& separate species. The compariseans were not made with 

typo specimens; therefore, nothing definite can be mmena stated. . Hom 

ever, the author Is inclined to accept Haradats theory. 

A 
(2) Echinorhynchus e  E..gadi is found parasitic on made salt water 

finhene. Sanaka Yamaauti reportn p in his 1935 report, finding it in 



purn3Ito paru2kto pnrasito 	 65065.65.65.65.65. 

"Ii.Inguchi" (golden mouth), Cyclogaster owstoni (JORDAN et SNYDER), 

Stereolepis ishinaai (HILGENDORF), bullumammmur Hapalogenys ni(ripimis 

TEVMINCK 
(rummumm et SCHLEGEL), Arctoscopus japonicus (STEINDACHNER), Hexa- . 

• 

grammos otakil JORDAN,et STARYS mma Linanda punctatissima (STINZ 

DACHN and others. As the  specific name indicates, it is emuma 

prevalent in cod. The author has obtained it in a red snapper In 

the author 
Hokuriku. atmmalummtminm E.'salmonis cannot be compared since ttammq 

has not seen the 
&am= =le original description. Numerical information in Fish Patho- 

logy by Fujita differs considerably from E. gadi; thus, it appears 

that It is a different specie. 

(3) Nipporhynchus. This genus was published as a new specie by A. C. 

hie 
CHANDLER in mu article , "A revision of the genus Rhadinorhynchus 

with descriptions of new gûnera and species", on page 355 of Vol. 26, 

Parasitology in 1934. 	he  name was given dammah the parasite, which 

Isokichi Harada published as Rhadinorienchus katsuwonis, which is 

parasitic on bonito,  in  his article, "A new species of Acanthocephala 

from the . Japanese Bonito, Euthynnus", published on p. 10 Vol. 2 of 

L. 	 are. 
Idobutsugaku 4.ho. Its marked characteristicè la ta four long . and 

thin cement glands. however, even the reference to Chandler's original 

article, as Yamaguti states, does not reVeal sufficient differences 

to define 88 a new specie. MARGOLIS' report mentions Nipporhynchus sp.; 

however, it probably is Rhadinorhynchus katsuwonis. The author collected 

specimen° which 
appearu to belong to the present specien. However, there are some 1 

pointa of en difference; therefore, the report on it will be made in 



J 

. 
p uranito parasite parasite 66.66.66.60.66.66. 

•., 

(4) Rhadinorhyncoldes. This genus  was  defined as a new,genus by the 
.. • 	f 	• 	• 	•• 	 • - • • , 	A  

author and Tetsuo Morishita in 1937 as was stated above. Utam brief 

ke".^ 

ra=cmCall outline of its characteristics are as follows 	the -1-14 is 

Oec, 
cylin4rical; the oral hooks in the front bz-smaller than those at 

the back and those on the ventral side are larger than those on the 

dorsal side; there are no hooks on the body, which is cylinderical 

in shape, and on the head; the n lip-sheath" is cylindOrical; the walls 

are double; the brain is located in the middle of the n lip-uheathn ; 

' the .lemniscus is a lkttle . shorter than the n lip-sheathu  and la «  
.. . 	 . - 	 . 	... , . 	 S . 	. . 	. 

'Uin«er-shapeel the teticulus is I aligned vertically melm adjacent .43 	 A .. . 	
. 

to - On6 anet,her  and  la-located in the anterior portion of the posterior' 

•half. of the body; . there  are four,  cement glands which.are arranged 

• 
-parallet .to .one a.nother in a group oftwo; the ovarium is circular; . 	, 

utérus and th :  uterine bell are short; mature eggs.fill the 

i- 1 

Coeloma; tlemiddle shelil has elongated terminals; the inner shell 

distinct. The present genus resembles Leptorhvncoides EOSTYLEV,. 

1914 or Tenuisentis VANOLEAVE. However, it ImmraMemmu•differs comp.. 

letelY . in.the number of  cament  glands, elm shape, or nf7i-p.sheathn 0  
• 

• • 

Tho author' feels that 	' 
Cno Rhadinorhynchus ampinOsus FUKUI et MORISHITA:(Jikken Igaku .Zasshi 

• 

'.Vol. .21,So. 1, p. 39), which  bas  been obtained in Teutis tuscescens 

(HAUTTUYN), should be classified tbm as belonging to the present genus. 

(5) 'ilolbocoma. The species belonging to the present enus can be 

e t:mm:111y recOgnized by its extraordinary shape, Mari. e., there is 
• • , 

' an extromely'smollen port/On following.thance4,11911"1 ',by:a markedly 



- 

17,1-1-FE-11.-7m 

• . 	 • 
• 

• 

67.67.67.67.67.6/e 
• • 	 .• 	 ••• ,er....4.% • 

There are many 11:?..1-.71 	• 

form roughly two bands. The 

• 

_ 

'parasite pa'rasite parasite. ... 
. 	. the main trunef 

thin portion, which forms the body 

In this swollen - portion. 

Mature Cam parasite of ,  this genus  in  parasitic on salt water mammals; 

those, which infect salmonoid fishea, are larvae. As has been mentioned 

above, MARGOLIS 1  and AXMEPOB's reports mention B. caenoformes 'However, 

- 
Fujita (Fish Pathology) states . that the Identification was made On 

immatUre specimens.  The  author obtained Many la'rvae from CincOrhynchus— :: 

. 	. 	. 

gorbuscha in Hokkaido;'however, Sinee the reproductive organs were .  

not developed aUfficiently, the identification was impossible. ' 

The mature parasrté - Of  

(6) Corynosoma.i\This genus is also parasitic on'aea'bids and marine.. : 
. 	. 	 . 	. . 	 .. 	-... . 	 . 

animals. . The anterior portion of the body is  extremely. thiCk.' œll'ia . . 
•,...i 

. 	 - 	 . 

body bi,teevrs are found to theh posterior portion of:the body. Thus .  s.. 
. 	. 	 . 

	

. 	 . 

	

the genus can be recognized easily. 	There are species which have 

bel-s-tlee around the genital opening located at the mmdmm2 posterior'end- 

of 'the body. eva Species of this genus are not in the author l a material.. 

(7) Neoechinorhynchul;. 	The characteristics of ihis •anus are • that 

cell 
it is small in size generally, and in that.it has a large nucleus in 

the epidermis. The s short and circular; eitacimmmmiimmmcCminac:1 it 

extreMely has few hooks of which the enaslocated in the anterior .end are large. 

4te'pors mention N. crassus, N. cristatus, U. rutill and 	tsintaoensis; 

are---  however, they were caugh t dai(nal1) in fresh water. There .1-0  no specimens 

in the author's pm possession which belong to the present genus. 

Copopoda 

With reference to Copepod°, which is . parasitic on salmonoid 



6B0680630GB.Cq. iparat›ito parasite parasite 

stromii (BAIRD) 

uenol YAUGUTI, 1930 

3 . L. 

'2 L .  

r 

among the Japanese literature 
fishenu one can cite the reference to 6 species -- Callgus rapax, Le- 

/ 

peophtAalrus sulmonis, L. stromii, Lernaeopodo carpionis, L. salmones, 
• 

.ard L. edwardsii-- in Fish Pathology by Tsunenobu Fujita  in 1937. In 

each - case, it'is the Introduction of the specie found in Europe. 

Following thls in 1939, Sanaku Yamaguti publieed a nau nnecie, Lepeo-

phtheirus uenol l  on pare.° 451 of  D.  Sadao Yoshida Mffi ‘11111.r■ Ii!li rinen-3h1, 

Obun-ilen, 2-Yan' ( Dr. Sedmo Yoshida Congratulatory , ommetrort.Ive Pli- 

cation, European Language Vollele, Vol. -  2).. U. 3.mitte and Canadian 

reports mention Lepeophtheirus sulmonis, Ergasilus Sp., und Sulmincola 

falculata; AXYEPOE's report mentions four species, Salmonicola thymalli, 

Salmlnicola edwardsi, S. bicauliculatu, mrd Lepeophtheirus salmonis. 

(lote: the references in the author's possession mffillatm spen Salminicola, 
. 	. 

Salmonicola, and Salmincola. The author feeln that ?Madam these  were 

 errors in printing. Since the author cannot confirm it, they.were \ 

cmpecmd copied as they appear). In 1954 rilichi Hoshina a rd  Takeshi 

Suenaga published Salmincola yamame n. sD., elich ho obtained thm 

from Salvelinus pluvius on page 73 of No. 1, Vol. 41 of Jour. Tokyo 

Univ. Fisheries. The listing of these species are as follows: s  

CaligIdae 

1. Caligus rapax (M. EMULRDS) 

Lepeophtheirus salmonis YROYER 

' e Ergasilidae 

5. Ergasilus spp. 

Lernaeopodidue 

. 6. Lernaeopoda cerpionis YRUYER 



salmonea YROYER 

;parasite parasite parasite 

	

' 	• 

	

7 . 	L.  

69.69.69069.69.60. 

8. L. edWardsii OLSSON 

9, Sclmincola bicauliculata 

10. S.' 

11. 3. 

12. ,  S. 

13. S. 

edwardsi OLSSON 

falculata (WILSON,.1908) WILSON, 1915 

thymalli YESSLER 

Yamame HOSHINA ét SUENAGA, 1954 

The author found many specimens of this fflgenus in the 

two collections, which had been forwarded to ttinda him from the Fisheries 

AgencY. The listdImm was shown on pages 628 to 632 of Part I. How-
.- 	• 

these 	 -te. 	• 
ever, edam minima agreed completely with Lepeophtheirutt. Thus„author 

reported them under this name. 	However, in U. Op te Canadian, and 

they • are 
Soviet reports datmlm identified as L. salmonis. Thus, the author 

were 
felt that, if these am an entirely different specie, eammmuldmbla they 

would be useful in establishing a distribution border of fishes. 

However, the author came to have .h*-doubtSon reading MARGOLIS' thesis, 

' 'The identity of the Species of Lepeophtheirus (Copepoda) parasitic' 

on Pacific Salmon (Genus Oncorhynchus) and Atlantic Salmon (Salmo . . 

Solar) u , on p. 889-892 of  Can. J. Zool. 36 (1958). He made extensive ' 

.investigations of this genus in salmonoid fishes both in the Pacific 

and Atlantic, nOtremmumm consulted am literatures extensively, and 

wrote that the identification as a new specie by Yamaguti duffle= 

was the result ofinadequate description. by C. B. Wilsoni und T. and 

}-1 	

_ 

A. Scott whose reports e had used as references. The author agrees 

wl. th this view. Thus, he feels that L. uenol and L. salmonis should 

Nt.11 ) 
be recurded as synonymous. ThO is all the material the author has on 

Wet' 	• 	 4\ 
this cenue. 
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VIII 'Protozoa 

almost 
The author made no consideration of Protozoa which are 

parasitic on salmonold fishes. However, since 
the present volumes 

are not for specialists, he will  cive  a 'general outline as a reference. 

in .the literature of this country 

The first reference seems to be the report on Yyxidium oncorhynchl n. 

P\ .  
sp. (Oncorhynchus masou), Chloromyxum salvelini n. sp. (Salvelinus 

leucomaenis), Ch.'chitosense n. sp. (Oncorhynchus keta), Ch. giganteum n.: 

sp. (Oncorhynchus gorbuscha) and 'Ch. 'quadriforme n. sp. (Oncorhynchus 
; 

keta, Oncorhynchus gorbuscha, and Oncorhynchus masou) by Tsunenobu 

. Fujita in hià article "Studies on Myxosporidia of Japan" in 1923. 

In 1935 Muneo Watanabe reported on Ichthyophthlrius multifillis; there 

are other:reports on "white spot" disease. Books and reports by Hisao 

Kobayashi in 1935 and 1936 ard Fish Pathology by Tsunenobu Fujita in 

1.937 mention this. Further, the book by Fujita mentions Costia sp. 

(fry of Oncorhynchus masou), Cyc1ochaeta domerqueri (fry of Oncorhynchus r 

masou), tyMphosporldium truttae (Salvelinus fontinalls, U. S. A.), 

Lentospora cerebralis (HOFFER)( Salmis irideus  GIBBONS I;i 	Europencor-) 

enchuS masouj the ken Atlantic Ocean; Salvelinus Fontinalis), Octo-, 

mitus intestinalis truttae (MOROFF)(Salmo irideus GIBBONS, Europe), 

O. salmonis MOORE (U. S. A.), tlyeidium oviforme PARISI ,0ncorhynchus 

tasoU i  Europe; Salmo irideus GIBBONS, U. S. A. ), Chloromyxum truttae 

and  
LEGAR (Oncorhynchus masou, France), Thelohania ovicola (AUERBACH) 

(Niphon spinosuil, Switzerland). Although there bum Is no mention of 

it in U. S. and Canadian reports, AXMEPOBIs report mentions Henneguya 
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salminicola WARD (Oncorhynchus keta, Oncorhynchus nerka, Oncorhynchus 

kisutch, SalMo thymallus). The list of these is  as  follows: 

Flagellate (eMastigophora) 

Tetramitidae 	 , 
waL4‘V7' 9/:' 

- 1. Costia sp. (Author's note: C. pyriformis DAVIS, 1943?) '- 

liexamitidae 

2 . Octomitus intestinalis truttae (MOROFF) 

Z.  0. 

(Author's 

taptumnemm 
Sporozoa  

saitnonis MOORE 

note: This genus is now Hexamita). 

,1, 

Chloromyxidae 

4. Chloromyxum chitosense FUJITA, 1923 

• 

	

Ch.. 	- • • 	giganteum FUJITA, 1923 

	

•• 6. Ch. 	quadriforme FUJITA, 1923 

	

7. Chè . 	salvelini FUJITA; 1923 

Xrxidlidae 
: 

Myxidium oncorhynchl FUJITA, 192 
. 	• 

M. • 	Oviforme PARISI' 

Myxosomatidae 	. 	
. . 

. 10:. Lentospora -  cerebralis (HOFFER) 
:.. 

,11. Henneguya salminicola WARD. 

•1Sos.ematidae 

v- 12. :.Thelobania ovicola (AUERBACH) 

unknown -•••• 

Lymphosporidium truttae 

• iliata 

Holophryidae 

14...Ichthyophthirius multifUjis FOUQUET 

Urceolariidae 

• 15. Cyclochaeta domerquel VALLENGREE 
bladders and 

The author examined the gall-bm 

( «Author's note) This genus is now Myxosoma) 

':Myxobolidae 

the bile of 

material which ho hed collocted in Hokkaido. He 'found nothing which 
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had 
resembled a spore. 	Since this Mmm not much relation to the present 

investication, the examination was nOt carried further. 

Annelida. Hirudinea. 

Fish 
As one, which is parasitic on salmonold fishes, Pathology 

by Fujita on page 47 mentions Pontobdella moorei OKA only. Ihere is 

no other  record.  It appears that it infects fresh water fish; however, 

there is no other record. 

Acarina. 	 . • 

Some ticks were found in a bottle, which•contained Anisakis 

salaris„ which is parasitic on Oncorhynchus keta,.in the collection 

forwarded to the author from the Fisheries Agency, and in a bottle, 

• which contained Philonema, which is parasitic in tiimci Oncorhynchus 

• nerka, and in elm a bottle, which contained parasite:from  Oncorhyn  chus  

keta. The latter two were sent from the U. S. A. 	It is not known 

uhether tiles° ticks had happened to be in the bottles, whether these 

entered the bottle during collection, or whether these were in the 

live 
internal organs of fishes •  The melmmdammtamdi attempt at an identification . 

is . now'being made; delmdatelû when it is completed, on the basis of -tilt, 

.. 
ecology of the genus vill iinswery)khese question A 

IX Hesults of the Investigation and Discussion 

A s  the reading of Part I and Part II of the present  re-

port will reveal, what the author has done is to identify a very small 

.number of species among the parasites which are parasitic on Afew main 
A 

Eothing new salmonoid fishes. Further, they are all known species. 
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ha  been gained. 
_ 	 • 

As wus stated in Part 1, there - have been many reports 

concerning parasite on salmonoid fishes in this county; @pubmbm 

• sunenobu Fujita especially published many new species'. However, many 

waS 
of these dealf with •trlq-e. material which h me-ea obtained in fresh water. 

o- 
Only

A 
 feu reports mule by Fujita m ig available concerning material from 

•  

the son. The present investigations by the author were conducted 

.mainly on material which had been obtained in the ocean. The author 

Some of the 
is grateful for having been given this opportunity. tilhu mmutammulimm 

rossons  for the lack of worthwhile results are as follows: 

of parasites 
(1) The miscmmittmm collectioneas made by amateurs on board a ship 

. V 	• 
uhere.the mpumcCelm working was difficult. 

). - -The number of fish investigated mas few. 

(3) The work was carried by,the author in his spare time between 

hi g main work and mtlibummmmmpmm many other work. 

(4) }dumber of days was few on account of conferenceg and other 

reasons. 

) In sufficient literature. 

When the author was first asked by the Fisheries.Agency, 

! 1 ho  understood the work to be a mere identification of parasite5collected. 

On -this basis he accepted the work. However, the -Uork developed into 

fisheries 
the area related to eau problems between Japan, U. S. A. and Canada, 

VA -th LLs'te., 0S. 
Into the Heoblem of distinguishing the American and the Asiatic strains, 

4 

.or into the problem of border with respect to the distribution of fish 
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in the north Pacific Ocean. With respect to thummmte this situation 

the author has already made several rectomendations'to the Fisheries 
' 	A 

Agency. In order to solve the problems of the nature mentioned above, 

it will be necessary to fullfill at least the Codammmemadamm following 

conditions: 

(1) It will be necessary t6 have a specialist in parasites who 

will devote full time to  the investigation. 

will be 	 . 	a. 
(2) It  th m necessary to establish a place ard employAnumber of 

people to investigate many fishes. 

(3) It will be necessary to continue the investigations for at 

least five or six years. 

a large expenditure will be 
(4) Thus, theammUlmtammumcannelmmm 	necessary. 

Lam bildbeitotWebfiGndinelmienelmntnmombmilunbâmmm i  

LEO MARGOLIS made Important contributions . The author 

feels that the reason for his success  are g 

. --. a specialized 
that the work was done in mm research institute, that he is d: 

young,mmel able, and full time worker p. and that the work was carried 

with sufficient fund5and with a well-equipped libraby. 

The  problem of the  investigation of rep parasites in fish 

specialized agency to carry on research and investigation with able 

and young parasitologists to accumulate knowledge. 

inkuture 
will occurin connection with fisheries problems with U. S. 41 .. Canada . 
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the  author • 1  
. 	Finally M apologizesthat the investigations, which were 

undertaken with mmmin sO much effort, did neyield much useful results 

on important points. At the same time he would m express his deepest 

appreciation  for assistance und co-operation to officials of concerns 

both public and private. 
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Fig. 1. 	A • Lecithaster gibbosus. Found . at Hatano Hokkaido. . Host -- 

UnCorhynchus keta. Locale of infection --Intestine. Collected 

on Nov. 22, 1957. 

B.' Brachyphallus crenatup. Found at'Shari l  Hokkafào. 

Host 	Oncorhynchus gorbuscha. Locale of infection -- Stomach. 

Collected on Sept. 3, 1958. 	. 

1. Oral sucker 	2.  Pharynx 	3. Cirrus sac. 	4. Depression 

in front  of.ventral sucker. 	5. Ventral sucker 	6. Intestine 

7. Testiculus 	8. 	Seminal receptacle 	9. uvarium 	10. 

Vitelline gland 	11. Place where intestine bonds 	12. Excretory 

bladder 	13. Excretory pore. 1 4. Seminal . vesicle 15. Folds 

on body wall 

pa'go 24 

Fig. 2. 	A. Proteocephalus sp. Larva.. Found at Wdkubetsu, Hokkaido. 

• 

Host - OncorhYnchus gorbuscha Locale of Infection - Intestine. 

Collected on Sept. 2, 1958. Total length - 	Mm 

B. PhyllobothriUm sp. Young larva. As above. . Total length 

4 mm. 

(Original drawing) 

• • page 27 

.Fig. 3. 	. 

. A. Eubothrium crassum: *head portion. Found at Abashiri, Hokkaido.. 

Host Oncorhynchus keta. Locale - Appendix pylorica. Collected: 

rov. 23, 1957. 

B. As above. Undergone transformation. Found at Hatano, Hokkaido. 

Host: Oncorhynchus keta. Locale of infection: Appendix pylorica. 

Collected: Nov. 23, 1957. 

C. As above. Horizontal section. Found in the North Pacific. 

Host: Oncorhynchus keta. Locale of infeCtion: Appendix pylorica. : 

Collected by the Fisheries Agency Research vessel. 

(Original drawing) 
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page 31  

Fig. 4 
bund Found'. 

A. . Philonema sp. 	93x1.2 mm. Head end, North Pacific. W. 165 0  

N. 51 0 . 	Oncorhynchus nerka. Locale of infection: 1\boeloma 

From a frozen fish sent from the U. S. . 

B. mituci As above 2? 	Tail end. 

C. As above. 	%ad end. 

D. As above.- /b 	Tail end. 	• 

(Original drawing) 

page 32  

• Fig. 5 

A. Anisahis  salaria.  Head end of larva. Host: uncorhynchus nerka. 

Locale of infection: Coeloma: 24x0.5 mm. Found: North Pacific 

W 136 0- 7 39 0  N 560 - 58 0 . Fiiom frozen fish from U. S. A. 

. B.' As above. Head end. 

C. .As above. Tail end. 

pg°  36 

H.Fig. 6 

A. Contracaecum adunca 	Head end. 38x0.8 mm. 	
4 

• B. As above. Tail end. 

C. As above. 	Head end. • 30x0.65 mm 

As above. Wail end. 

Host: Oncorhynchus 	gorbuscha. Locale of infection; duodenum 

and coeloma. Found: Ajigazawa, Aomori-Ken. Collected: 

Mar. 28, 1958. . 	. 

(Original drawing) 

2442-12 

Fie- 7 	. 

A. Cystidicola m salmonicola. /> Head portion. 10x0.2 mm. 

Host: Oncorhynchus keta, fry, leilgth 54 mm. Locale of inf- 

., action: coeloma, 	Aisaka Hatchery, Mimotoki, Aomori-Ken, 

• Collecte: Mar. 29, 1958. 

• B.  As  above. Tail end. 

.0. As above. Tall mul end of another individual. 

D. As above. 	Near genital opening. 


