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T I Introduction
I,
| N |
, As was explained in the introductlon and-in the sectlon of "Naterl- .
Y . )
s » f
0 al investigated" of Part I, the present.report deals with the Investi-
» | |
gatlon conducted on the speclmens, whlch had been wabdem collected by
research vessels,nfl and whlch had been forwarded by the fisheries
L Agency, -on frozen flsh, which hud been sent from the U, S. A., and . c
. on specimens, which had teen collected by the author in Hokkaldo and
) Aowmori=Ken, In compérlson to the llst of known parasites in salmo-
. ‘nold flshes, which was mentioned in V of Part I, the number of parasites,
' R
i

&
which the author has beyin able to observe, 1is ngtremely UE:¥eo of TRE ;
. , %
consisting merely of two speclew of Trematoda, approximately § spacles é

!

of Cesto{d#a,‘approximately G 6 species'of Nematoda, 2 specles of
Acanthocephala, and 1 specle of Copepoda. Further, they consistm

. 3
80lely of known specles, and there 1s no need to specially describe : §
i




. paraslteo parsaslte parasite

1

phom. lowever, the praesent report 1s not written Tor speclallsts In

purasitef g The report ls written partly*o meet the requost for a
report ‘on the investigutlons by the ilsherles égency and partly tm
to aid persons who are not sperlallsts,

The author has had some knowledge concerning Trematoda and hAcan-
phocephné thocephuls, but had no knowledge concerring other specles.
Durlng the present investlgutlon, tle suthor had to ressarch; howsver,
he feels that there is a possibility for errors as well as lnudequacy,
The author appreciates 1f these cun be polnted cut to him Ly whoma
other scholafsq

Thore 1s a wonmatiderwhm conslderable mmawmntrmfmAm = duplication

. 4 ~ e
in the present article with Part I; further, refegpces are included
~ In the present srticle. Thls was done in ronslderation of the fact that
. . | . ( _
there may be persons who will read only Part II and will not wemd Le
interested in Plart I,

The author tekes thils opportunity to express hls appreclstion,

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

ment ;f Physlology of Yokohama éivic Unlversity, Lpr, Taksshl Fujil
- of +the Faculty Qf Sclence, Tokyo Universigy, Mlss Satsuko Hamada
and Dr. Takelchiro Yafuku of the mm Hesearch Statlon, Flsherles
Agency, Prof. Munabu Sasa of the Institute of Epldemiology, and to
Nr. Mégumu Tsuklda of the Depsrtmont of Nedical Physiology, Tokyo Uni-
vefsity, for asslsting the author in the compllation of references.

r‘ . N
Manbhen A Keport will be made later concerning specimens, whlch were

DR v b
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Surusito pareglte parasgslto S PERS NI

offshora of
ut Kanzaskl , hokkaldo and sent tc the author by Nr. Aklo

bbtelned

Wy . .
Ishida, and fries, whlch were sent to the Flslories Lpgency from the
Ve S. A

II NMethod of Investipation

No speclel method of investigutlon was adopted; the tradlgtional
me thods have been used, Thus, the suthor feels that there ls ne re«d

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

thig paragraph 1s added,

. 'rl’bro a,‘l"oC!C\
All the wpemGmesn spéeclmens of Acsnthecepheda wmam ware traated

oy "total preparation", They were stuined with DILAFIELD haematoxylin,

end sealed with balsum. Some were sealed with "neocygarurl"(f) with-

"out staining. There is no difficulty in ildentification even with the

lattor mmiuhad procedure,

‘Some specimens of Castoldga were sealed in "M neocygararl";

with carmine  horizon tally | O.pprox( w\c&e\y

others were stalned durkleand cut _to the thickness 05«}5 \WW ¢+ Sectlons

i?\ ‘

were paraffin ‘sections.

Some specimens of Nematoda and 4canthocephala were seuled in

"neocygararl"; othere were made transparent with lacto=-phenol solution

and observed,

Specimens of Conapoda were observed as they were or sealed in

"neocygurarl®, ' : -

IITI Trematoda

The flrst reference dumdwpmm to Trematoda, which is parasitic on

dbohesmad ad salmonold fishes, In Japan seems to be the article by




' 7™ .puraglte parasite paraslte He06H5¢50 4D0.5H
Y .

-

) _ . mf b
Parshemiurus sp., und Aponurus sp.. heopa flzrmnapunumbprkinnnnlde 1556

report Ly Largolis mentloned, In addition to the Py above, Tetruonchus
tlaskensls, ﬁ; Bucephalolides sp., Becclger sp,, Podocotyle shawl, Totra-
cQty]GKSQ., Genoline§ oncorhynchi,and Syncaellurm katuwo., Axem Axmepob's
report mentlioned Ducephalopsls basurgini, CpépidostOmun1farlonis,
Hemiurus levinsenl, Brachyohallus amurlensis, Sterrhurus sp,, *eclthas=
ter glbbosus, Derogenes varicusk,m and Azygls robuétoo

As was explained abovq, spacles of. Trematoda, whlch had been

found In salmonolad fiéhes, are conalderable, und a tentative llst of
1 S . . .
the se wmam as follows:

Monogenea,

Gyrodactylldae

1. Gyrodactyléides strelkowl
Dactylogyridae |
2.Tetraonchus alaskénsis PRICE, 1937

Discocotyllidae
Synonym for

3. Dlscocotyle salmonis SHAFFER, 1916 %D. saglttata(LEUCKART, 1842)
DIESING, 1850) ' E
Digerea.
Bucenhnlidae
4, Bucephaloldes sp.
5. Bucephalopsis basargini LAYMAN, 1930. \\
Fellodlstomatidae _ (0 A
6. Bacclger sp. (B, harengulae YAMLGUTI, 193897)
Allocreadlidue -
7. Allocreadium oncorhyncﬁi EGUCnI, 1933,
8. 'A. shawi (NCINNTOSH, 1939)
S. Crepidostomum farionls 0, F.‘MULLER, 1784.(= Ce balcalensls
LAYMAN,_IQSS’ |

1C. €, salmonie FUJITA, 1921,

B i T S
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) . : 4 |
parasite purasitc parualto deds4.40d04ed,o4

1
Tsunenobu Fullta dmmdp@d, whleh he tomb contributed in 1616 %o Vol. 25
of Dobut\s—dsku Zasshi, concerning a gpecle of Grepidostomum, obtuined

o
from friecs of uncorhynchus keta 1ln wmm swmell streum in the compognd

an Vol., 70 of
he heas me article in)the same perlodical

of Sapporo University. Next, |\
in 1918 on a new speclia, Azypla perryll whlich he.mhmmmgmd hud obtalined
1ﬂ5ucho pe?ryi in Hokkéido.A ?urther article by.him wpee aposurs In
Vol. 32 of the séme periodical concerning & new snacle, L‘repldostomum
uchimil, which kb hLe had obtain;d in Salmo mam mocrostoma.A Another
article by him-mmm on & new specie; o Grapidostoﬁu@ saulmonls, appeared
in 19 21 in Vol, 33 of the same publicetlon. ©oome tm time elapsod

before an article by bueo Fyuchki appeared in Vol., 1 of the Yournal

of Osaka Medlical College on Allocreadium oncorhynchl n. sp. which

O"Corc’\yt\tl‘\\\s rhodurug JoRp AN of MoGRZGo
he had obtelned in “elwo—midktyUirttsch—WAERATN) in haga"a niver,

Begilnnlng iIn 1034, Sanaka Yamaguchl publlshled expansive reports in
several publicatlbnsconcerning Trematoda iIn fiah; he montione‘l
Brafhycephallus crenatus 1in Oncorhynchus masou, bocikthaster salmonis
n. 8Sp. from Onéorhynchus keta, 1In 1935 hlsad Kobayashl mentioned these
Trematoda in hils book published in 1935. i'ish Puthology by Tsunonobﬁ
Fujlta,published in 1937, mentloned, in addition to *he above, ¥isco- .
cotyle salmonls, Crepidostomum farionls, “mcilthastar Ulbbosué, e

snd ‘
bothryophorus, verogenes varicus ., ‘Publlqatlonsof the Us S, A, end

Canada mentloned, in the Lext and in tables, “iplostomulum sn., Heml=-

urus levinseni, Lecithaster glbbosus, Brachyphallus Sp., gyrodacty-

loidos strelkowl, @ Derogenjes varlcus, Tubulovesicula lindberygi,




.

*)

11,

an
%

Q. uchimlil FUJITA, 1921,
12, Podocotyle shawl

Azyglldae - ... —
FUJITA
13, Azygla perryili, 1918

14; L. robusts ODHNER, 1911.

lilemiurldae

15, Aponﬁrus Sp.

16. Brachyphallus amuriensis BABASKIN, 1928,

17. B. crensatus (RUDOLPHI, 1802)

18. DerogReq varicus (MULL SR, 1784) LousSs, 1901,

19. Genolinea oncorhynchl
20. Kemlurus levinsenl ODHNER, 1905.

Leclthaster
21, DEODDHABTRRAMA glibbosus (RUDOLPHI 1802) LUHh, 1901 = L, both-

ryophorus (QLSSON)

22, L. selmonis YAMAGUTI, 1934, o

' 23, Parahemiurus sp. (P. anchovlae VAZ et PBREIRA, 1930?) T m«@nu‘
) : ww»nSaﬂ?T

24. Sterrhurus sp.

25..Tubu10veslcu1a lindbergl (LAYMAN; 1830)

Syncoeliidae | ' _ ‘ [
26. Syncoelium katuwo YAMAGUTI, 1938, ‘ : ' !
- Diplostomatidae | |
2%, Diplostomulum sp. larvae.

Strigaldae

28, Tetracotyle sp, -arvae , ,

5

The list consists of 28 species in 22 generu; there wlll be some

changes In the list, since 1t includes larvae and specles not yet ldentl

' Was wade f

fled, An attempt«at constructing a batdmmmd reference table which . i
\ !

i

{

f

is shown bValow:

. Table of reoference of eye:

' "~ externally
gDevelopmenh 1s dlrecl, Malnly\parasitic on aquatic unimals--Vonogenas
hﬁm :

(Development through transformutlon, s ara changed, aﬁﬁfic

( :
(internally on Vertebrata--Dlgeneas. L !

Table of refaéica of famllles of Monoganea, ;
(4 palrs of speclallzed mmohmm anchor device in adhesive disc locate

(
(in the posterlor end of ths body ==--Discocotylldae ‘

(No such device =mewma?




-

O

puraqlfn parasite naraslte

(

Bmm

'70'70 7.7.’7.r,t707.

Ry 2(puir.of cerebral sense organs(?). Palr of lurge hooks. hnnaxkthaabmm

( and :
(dhmop 15-16 -peripheral hooks in adheslve disc., Viviparous--

(==Gyrodactylidae, - - - .-+ - .
(2 pairs or wore of cerebral sense orguns; cerebral gland(?) pre-
(

(sent; 1-2 palrs of large hooks in adheslive disc; generully 14

{puirs of perlphersl hooks. Oviparous-----Dactylogyrldae

Table of reference of families of Digenea

1 (Mouth located nearx +he centre of venktral qido of the bodv--

(=-Bucephalidse,

((Gasterostomata)

(Mouth located 'in the anterlor end éf the tody---<(Progsostomata) £

2 (Anterior half of the body widens and forms sdhesive dlsc;

( .
(posterior half 1s cone-shaped, cyllindgrically-shaped and large.,

(depned Genital opening opens in the posterlor end of the body-

(Body 1s not as described above. Yenitul opening located in

~—~

(the fronte--weccccec-cayg

3 (In some, tha front half of the body 1s flat and the sides pro-
é trude} like ears----- --Yiplostomatidae
gThe front half of the body is shaped 1like a cup or a spoon,
gThe sucker ls extremely poor -----8trigeldae

4 (Testiculus is divided into meny parts; or 1t is tubulur with

) émdmm5

(nodeg=e=vw- @poa Cyncoelildae
(Generally, testliculus 1s wphembdm spherical or leaf-like---w- 5

5 (Body 1s long and cylindgricusl; genital opening is near oral

(sucker; vitelline gland 18 located ut the back of ovary and
(1s leaf-sheped or tubular;generally lacks cirrus ssc. In some
(the posterlor portion of the bodﬁ 1s telescooe-shuped---
(Hemiu}ldue |

(Mot in such condition =wew- a8

6 (Bristles are found on integument---Fellodistormatidae(=Steringo-

X(
gphorldae)

(No bristles on integumentmeeeenewe?

g o At hesst o




rr 'paruqlto parasite paraslto ’ ' 8:8.8.8.8.8.8, |

‘;} DL 'Hf\c, \70A
(s (Vitelline gm gland spresds wmalnly sidoways on both sldo%(- 7

R

. 2-—Alloereediidaen- R o
: . of Hie bedy
(Y%t?%}iéﬁ glgnd spreads mainly towards the backf--hzygildae
.The author reallzes thut mmmmmmhmemm thet the constructiqn of
such a table 1s almost impossible; he does not belleve that the table
;s‘too useful after Syncoelildae, The reason 1ls that 1t ls lmpossitle
to flind singulér churactéfistlcs. Oimblé llsting of chareterlistics
of each genus follows:
. ' (1) éyrodactyioldes; It 1is impossible.to 1ist the characterlstlcs of
the present ggnus.as ﬁhe autho? hap‘no reference books, Ilie belleves
. it to rééemble Gyrodactylus NORDMANN, 1832 closely. Therefore, the
characteristics of the lathter will be 1isted. Lhe unterlof end of
. the body dlvlides into two leaves wlth cerebrsl sense organ in each
. leaf, “'he adhesive disecis plate~-shaped with a palr of large hooks
end 16 small peripheral hooks. It 1is paruaigic on fish and Amphibila,
(2) Totraonchus, There are tm two or several palrs of cerebral sense
. prgéns; carebral glandﬁfpenm to the surfaces. Adhesive organ#ﬂ
can:be distinguished from tﬁe trunk of the body fairly readliy.
. ' - There 1s a palr of large QOoks supported by a rod of cutlcle.

There are 16 peripheral hooks. Intestlne consists of @ single tract

and does not branch out, There are eyes,

Reproductive gland is located In the centrem of the body. No vaglra.
There are two known speclos.

(%) LDiscocotyle. The body is long. The oral sucker 1s well developed.

I e e —

2 There are 4 palrs of speciallzed anchor devices In the adhoslve



(4)
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dlsc. They ure located on tho perlphur%{ Unpguls of cutlicle In a

e .
fhksq snchor devices Ls uniform and all ilts parts face inward,

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

front %hird of the body. They are varasltic on fishes In sea es

'well as fresh water.

bucephaloldes. .They are found ir intestine of Oncorhynchus gm

gofbuscha in sea; tmemm the original reference ls not avellalle;

thus, 1t 1s impossible to list lts charucteristics. <The author

~

belleves that the genus regembles.Bucephalopsis mentloned bélow.
Bucephalopsls,. The_body-ig cone~-shuped or cylind¢r1cai. The

1ip ls‘shaped m like a sucker., There 1s no g?ntaéle-lika appen=-
dage. Intestine 1s short. Testiculus 1s located at the backhof
the body from the centre and lqcated from frogt to the buck or .
slantedf Uvarium 1s located %o the front or at the same helght

as the t%&iculvs. Vitelline gland divides itself %o right and
bqut on front of the ovarium. & Lhe genus 1s parasitic on sals
water or fresh water flshesy/and occéslonully on «mphibla. Sanaka
Yemaguchl reports that the genus hus baen obtained in Verugper

Hmm moseri JORDAN et GILBERT in,Japan Sea.

A

Bacclger. - the body is flat and egg-shaped., Small bristles. The

length of tho dlgestive tract 1s 2-3 times thot of pharynx. Inteé—5

tine 1s whowot short and reaches testiculus., Ventral sucker is
. He
buried under the flesh up to approximatelquiddle of the bLody.

Testliculus 1s located lmmediatnly behind on both sides of the

. .
e L s ks . e pr Aot & & A e e

35S e sttt topn okt




‘ purusltoe paraglio paraslie
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(7)

veateal

LW AU AU s LV e LU e

sucker, Roproduetlve opsnlingla located 1In the mlddle in front
A _ \ ‘

of the ventral sucker. Ovarium ls located lmmediately behlind tian
b

vehtrul sucksr und between the testlculus, fgho vitelline gland

13 located in front of thie ventral gucker on the wmupmm outslde of

the lntestine. The genus 1s parasitic Eﬂg—ii;:i;:;;;~;z;;1Ln the

A . harengulse 4
1ntest1n%. Morgolls reports that +ths genus resembles B, than
. P

however,; the spscle ls a new onq(gfb&lned in iarengula zunasl

gnine

(BLEEXER) in Hemum Lake HamanaLY \a“~&%“;22>

Allocregdlum. The body is long; two ends are not polntgd. No
bristles. Sucker and pharynx are well) developed. The intestlne

&mdl of« +L° ‘20

amgm 1s long and reaches the posterior enq\ he ventrul sucker
{
is located in the anterior half of the body} The testliculus ls @um

located In the middle of the posterlor half of the body and runs

front to back, The cirrus sac is well developed and contuins

seminal  Vegqele

winding welcula semdwedds, prostate gland, and penls and 1s located

in front of the ventrul sucker wmm and on the dorsul side, und
occéslonglly at the back, The renroductive opening 1s located
at the dlvidlng point of the lntestine. The ovarium is located
between the ventral sucker and the mmak.m anterior testiculus
somewhat on the side. The smam semlnal receptable and the Laurer's
tube are present. 'Eho vitelline gland is located malnly In the

m ‘H% \M’ec(‘mo OP
poaterior half of the body, The genus 1s parasitle p\ sea or

frosh water flshes. As parasitic on salmonold fishes, A, oncor-

hynehi EGUCHI, 1933 and A, shawi(NMCINTOSI, @1939) are recorded.




*

'C;}. purasite parasite paranslte 11,11.11,11.11

(8)

Crepidostorum,  The body ls elongated ogg shape or cylindgricul;
there are no bristles. fhere are 6.protrusions in at the back of

frontal periphery of the oral sucker. Frontul pharynx 1ls present.

The digestive tract 1is shorl; tne intestine nearly reaches the post-

antarior

. orior end of the body. The ventrul sucker is located 1n the fimoud

nelf of thé bodi. The testiculus 1ls locuted in ghe bmmk posterior
haif of the body and aligifned from front to back. The clrrus sac
is 1ong-$tickvshape and reaches the ventral sucker. The reproduc-
tlve_openiné 1s located in the centre in front of the ventral

sucker; The ovarium is located approximately in the wmiddle & bet-

‘ween the ventral sucker and the frontal testliculus. %The seminal

receptable'and the Laurer's tube are present. Th#vitelllne gland

‘ practlcally on .
spreads on whm outslde of the Intestine wm the whole side of

the intestine of :
the body. The genus ls parasitlc on,fresh water fish and Jammalia.

\

Thrge specles of the present genus have bean recorded as having

pqqn found in salmonold fish -~ U, farionis (0. F, NULLBR, 1984),

C. salmonls FUJITA, 1921, and C, uchimli FUJITA, 1921. The diff=

erences are shown ln tabular form:

Headings of the table shown tm on page B, - .
~ Second column - heading “Length of body
sntries _ 2 ~6x1.,5mm
1.42 x 0,41
1x0|5

Third columnar heudlng.- Testiculus
Entrles = Front to back
A 1ittle slented;front to back
Front to back

ke e ety




12.12.12,12.12, A

papnslto parualte puras}to

' s ‘Fourth columnar heading - Reproductive openlng
Entrles =~ ht. the helight of pharynx
Divislon polnt of intestlno

" . " Lt the helght of nharynx

Sucker

Fifth columnar hesding

tmtries Vontral sucker large
Loth somewhat intermedlinte

Goth large’

©31xth columnar headling - Egg
Entrles = 65 = 85 X 40=~=44

80 x 70
80 x'40

. e W G S B S s SO an 8 Gm Gm S on R e TR SO Be OB MR R ER W @ n 0w

: S, FREURY .
(@) Podocotyle. The body ils long; no br;e%le. The ventral sucker

in the front
1s located,in the anterlior half of the mmdm body and 1s occasionully

) (\ )
. : equipped with & short hesnéi®. Further, there may be folds in the
’ 24 . . ‘
h&éﬁiar Both the oral sucker and the pharynx are well devcloped,

The intestline reaches near the posterior end of the bodv¥.*he tes-
. ticulus 1s located in the posterlor pom portion of the posterior
half of the body and is aligfined from front to back. The cirrus

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

'in some from the ventral sucker wm backwards. +he raproductive
openlng is at the helght of the digestlve tract or the division
point of the intestine and opens to the left of tha contral llna.
The ovarium 1is mp iocated aonmnghaenneght in the front of the testi-
culus on the right side of the central 1line. The seminal recaptacle

R L)
and the Laurer's tube are present. "The v¢tdlline gland spreads




puraslte paraglte paraslte 1534,13.13.13.13,

from both sides of the body backwards. Tho genus 1s purusitlé

Qa“‘

in the intestine of fresh or ses wuater flsh. VYnly one spocle, P,

\.Y\ A 1""“

shawl, of the present genus ls recorded from Yneorhynchus -magou
e ' |

from/folumbia Kiver., . |

. . . 0&-»(& \Mkw.«_{o.(

(10) &#zygla., The body 1s very 1ong< there are no muasedes—por Lristles
The pharynx ls somewhat elongated. Tho esophagus 1s very short,
The intestine winds somewhat and reaches the posterlor end of the
body. The ventral sucker is not large, und ls located in the middl
of the pmmtw anterlior 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 ddmgommdd obliquely. The cirrus
sac 1s spherical or pear shaped and located lmmediately to the
front of the ventral sucker or lisson top of it. The reproductive
opening is in front of tha ventral sucker. <he ovarium 1s located
lnmedliately in front of the clrrus sac. The vitfelllne glands are
located on tih both sldes of the body in the back and reaches the

‘ ' the stomach or intestine of
posterlor end of the body. The gerus 1s parasitic $n fresh or

sal "
sas water flish, 1In the present genus, A. perryll FUJITA, 1918 and

A. robusta ODHNEE, 1911 are recordéd. The comparison of the desc-
ription of the two maukes one wonder if‘they are identlcal; however,
theve 1s a conslderable difference in the size of eggs, 4+t is
58 x 334 in 4. perrylilénd 45 x éS[[ln A. robusta. Further, The
Ag robusta

Tromatoda (page 251) by B. DAWES treats wham as belng synonymous

with A. & dueti(vJLLER,1776) LUKE, 1909.




-paraglto purasite parasglto 14.14.14.14.,14,14,

"(11).‘Apoburus.' The body ls eithor stleck- or cone-shaped. Thore 1s
no tall portion; Occasionally prostemium 1s found ln oral sucker.
The phar&nx i3 round. The m esophagus 1ls short. The intestine

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

is lArger than the oral sucker, It is locuted whm at the postorior

end of the anterior third of the vody. The_tastléu]usils located
at tha centro of the mib body and allgned obullquely from front %o
back.. The semlnal vesicle Ls p spherical or elongated egg shape,

. ‘on top of 1lt,
.and Ls located in front of the ventral sucker or 1les mambhemhoack

afimiah The prostate glsnd is tubuler. The hermaphroditiec tube 1is

and orclosed by hermaphroditle sac which 1s
tutular, w elongated pear shapex or eggr shape, The reproduvtive

opening is located at the helght of orsl sucker, pharynx, or intes-
tinal dlvision point. <+he ovarium is located at the back of the
testiculus approximately in the centre. The vitelline gland is
located at the Lack of the ovarium and consists of 7 round leaves.
The sominal receptacls at times is qulite large. The genus 1s

in _ : :
parasltlec mm tho stomach of # salt water fish., The only record of
the present genus is N in whe Margolls! report in which it is rec=-

orded as A, Spe

(12) Brachyphsllus. The body 1is long. The tall portion is present,
At times there 1s a depresslion between the vontral suckep and +he
reproductive opening. The oral sucker 1s relatively largo; the pha-

. 'Ynx 1s spherlcal; the esophagus 1s short; and the intestine reachos

near the posterior end of the body. The ventral sucker ls lecated




purasito pnr‘m_slto pm*uslt.o- 10elDedDelnodneidenns
QQ ' near thie centre in the anterlor tﬁird of the body. The testlculus
1s located at the ack of the ventral sucker wihhng allgfined whhbguhg
obliquely. The semlnul veslclé is conétricted??) mm&;is dlivided
Into two portions, und is located In tho front of the ventral
sucker. .The prostate glapd 1s short und poor. The hermaphrodltlc
ruve 1s short., The reproductive onening l1s 1qcated ot the halpght o:
pmlh pharynx or whem asophagus. The ovarium ls sepurate from thé

- posterlor portion
testlculus and ;é lqcated near tha centre mﬂ.in the Mmmﬁbif the
bodf. rhe vitelline gland 1s‘divided into two parts wi‘h.lobation
or miwh into two pamtm 1eaf—1ike parts. The genus 1s purasitlc on
fresh or éalt water fish. Two species of the present genus, I, =
amurlensis BABASKIN, 1528 end E. creﬁétus (RUDOLPHI, 1802), are
known, They are somewhat slmller. Hlowever, ln P, amurlenslis,
horizontaltfolds are foundAonly in sweunéd the central portlon of the
body, thg tall 1is apprbximately one quarter éf the body; the wmttetbhme
vitelllne glund ls large and occuples a wide area 1ln the centre of
the body. Among the material, which the author had collected, a
few specimens were found in Oncorhynchus gorbuscha, and ldentifled
48 B. crenatus,

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

sucker 1s equipped with prostomium. The pherynx 1s spherical;
the esophsgus is short; and the intestine reaches the posterior
end

pompbon of the body. The ventral sucker is larger than the oral

sucker, and 1s locatod near the centre of the body. The testlculus
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(14) Genolinea, The size ranges from small to Izrpe wbrm 903197¢¢¢&ﬁA.

"is ut the buck and 1ls allgned nw left wmu right or obliquely. The

snstnatte paimalte parasite 16.,16.16.16.16. N

to :

seminal vesicle ls u slngle sac-llke structure or tubulsr, and
ls located in front of the ventrsl sucker. <The prostate gland 1s

, o 0 _
tubuler and long. *he hermpphriditic gland 1s wrapped 1n a w

muscular sac and protrudes into the genitel atrium In cons-shsped
the.. ' i
prominence. The reproductive opening opens at the helnht oprha-
rynx. The ovarium ls temm located mear the centre at the bLack of
tho testliculus; ,the semlnal receptacle is present. The lLaurer's
tube 1s absent., The vitelline gland Ls dlvided into two leaves
and 1s located on both sides of the tody at the btack of the ova-
rium. The genus ls parasitlc In the esophagus, stomach, and the

(NFULLER, 1784)L00SS, 1901
gall bledder of salt water fish. Only D. varlcus has been doantad

A
recorded in the present genus., The afore-mentloned parssite is
parasitic on various salt water fishes; approximately 25 gomma
genera of fish have been mentloned as hosts.

mc.éuv:.m Qo % rot\m}zlj

There 1s no talil portlion., The pharynx ls spherlical. The esophagus

is short. The width of the lntestine is wlde; lts wall is somae-
what crooked snd reaches the posterior end of the body. The ventral
sucker 1s larger than the oral sucker, and is located at the poateniw

posterlior end of the anterlor third of the body. The testlculus

s located & a 1lttle to the back of the centre of the body and
i1s aligned obliquely from front to back. Tho seminal vesicle ls |

‘tutular, crooked, and locuted on the dorsal slde in front of the




puraslte paraslto puraslte 17,17.,17.,17,17.17,

oy |
Nesedd . 6.
: ' ventrul sucker. Ths prostate glund 1s short. The germaphradlﬁic
tnpe ly wham cﬁookadm urnd ends in a paanr shaped hermaphrddcitic suc,
The reproductive opening onens wut tie mh hainht'of intestlinel dimdam
divislon point. The ovarium is located in the poaterlor half of
the tody, The sominnl recaptacle 1ls ut timeglaryge., The vitelllne
gland consists of d fﬁo dense lecves,mmd 1s allghed obliquely from
front to tack, end 1s locsted &* the baclk of th: ovarium. The
génus is parasitic onmbhnn ;n fhe stomach of salt water fisnh.
Or:ly a single specie of the ?reaenf genus, C, oncorhynehl has
~ veen feportad by Margolls; hawamennp it has bean reported that
Wa s |

. hhemgm the specle @m rare and had tesn observed only twlce,

(158) EHemlurus. The sulze range from smsll to medium; there 1s a tall
portlion. Thqre are tooth-ilke protrusléns cn the.cuticlea‘The
osophagus 1s short. The lntestine getgém Into the tall portlon,

The ventral sucker is located near the p anterior end of the body;

: or smaller than _

@m $t is larger mimm the oral sucker. JLhe testlculus 1s located

m sam considerably behlnd the ventraJ sucker amd @ and ls aligneé
obliquely. The seminal vesicle 1ls located in front of the.hsstL~
culus, ls constr;cted into two parts: lts frontsl portion 1s covered
by & somewhat thlck muscle layer. The -prostste gland ls long and
crooked, The hermaphridltic tube 1s thin, The—reproductive opening

ls tom'located at tle helght of thAFrul sucker or the pharynx,

The ovarium 18 located at the back of the testliculus behind +he

ovary., The vetilline pgland 1is dlvided into two densa loaves and




para

(18)

" veslcle 1s in the shupe of a sac, and ls located @ In the dorsal

gite parbalte parasite 18.18,j9u1ﬂolﬁnlﬂn
1s locsted lmmediately behind the ovarlum, Baag uire small; there

is no polsr fllumert, The genus s puruslitic ommbte In *he stomech

of sult wuter fish, Only one specle of the present genus, i lgvin-

OOANER 108 NAKGOLIS )
senh, npnears 1ln the reports by mmmgqm&m or AXMIPOR. 1t appears

thet in Uncorhynchus nerka they are prevalont In the western part

of the & Paciflc,

Swud( o
Leclthaster. The size of the body wihm is weditrm, # *‘he body

is cona-shupéd; gmooth; there ls no tsil portlon. The esophagus 1ls
short.. The intestine does not reach the posterlor end of the body.
The ventral sucker 1s larger than the oral sucker, and ls located
at the posterior end of the front third of w thre body. The testi-
culus is located near the buck of the ventral sucker, and is allgned
oblliquely from front to back or from left to right, The seminal

: dts
side of the ventral sucker mfl or at thwm beck,mflmbs The prostute
gland ls tubular. The hermaphrdditic. tube is mpgmeshepmd located
&\"egg~shaped or oval :
e the hermaphrddltlc sac. The raproductive opening is located
/et the helght of pharynx or the intestinal divislon point. The
ovarlum ls divided into & 4-5 leeves, and is located in the posterior
half of the body. The semlnul voaslele ls at times remarkable. The
- glands number
vetllllne g&mmﬁfmmmhumqbieven, ond mvemdonn form flovier-crest-11ike
or rod-llke leaves, The genus is parasltic in the intestine of
salt watear flsh, Two @ specles of the present genus, L. glLlLosus

f:n‘ N -y 33T ~ -:,‘~ . Y "
\RUDOLPHI, 180Z) LULE, 1901 and L, salmonis YALAGUTI, 1934 have




031‘831"‘0 pur\uglt” pul‘ﬂsl"o ]9.,]9.100]9.19.199 !

theenbeen recorded. GLxamlnutlion of the report by Yamagutl on L. solmonls |
Sha ’ : ‘
(Dobutsu=-Guku rerdho, Vol. 5, puge 4R35, 1034) shows that the egg ls
remarkubly Jarge; in thls respect the gpecle resembles closely L.

gibbosus, liowever, according to ODAKER, %he gize of egg in thls

specle 1s 25-27x 13 L "and the seminal veslcle does not reacn o

in
the uack of *he ventral sucker. liowever, L. salmonis of Yamagutl

the size of epgg is 23.7x 15.8 LL _or 22-24x 14-16 I (Lobutsu-Gaku
Shw : . :
Rwiho, Vol. 9, page 97, 1940), and there 1s hardly any difference

in comparison to '‘that of L. glbbosus. The dlstingulshing feature
' seminal
. whather the wuabdmmt veslcle reaches the back of the
seoms to be hom dfanmheshindnohsnwambmoinsaokennbnam aninabnnashands

nexnhesy e ventral sucker. It 1ls not possible now for the suthor

* m to see the originalvmanuscript of ODHNER. iowever, a comparlson
. ‘ of the ‘descrliptlon of I. gibbosus on nage 265 of the Trematoda by

B. DAWES and the original description of L. salmonis by Vamaguti
does not enable one to distingulsh the two. Even with respéct to
the positlon of the seminul veslcle, Yamaguki himself writes, ém

whemphanm at the point where he mentiongs variations, that 1£

‘ dorsal
1s located at times on the wemtmnmi slde In front of the ventral

sucker. Thus, 1t appears as though the two specles are ldentlicul
and thatuL. wd salmonis and L. gibbosus are synonymous. The author
observed many in Oncorhynchus keta In Lokkaldo,

(a4

(17) Parahemiurus, The body is long and has the tall portion. There

are tooth-llke protrusions of cutlecle. The esophngus 1s short.

Thoro neal spaclmonn In which the intestlne enteriinto the tall




parasite paraslte purasite

20.20,20,20.20,

portion, The ventral

Lhammentnebmoanican sucker 1s locuted nesr *he unterlor end of

the bvody. The teéticulus 1s locuted somewhat at the buck of the

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

and 1s allgned front to back a 1little obliquely. The geminal mdiam
veslcle ls.u single-sac-like structure with a considerubly thlck
wall, and is located in front of the testlculus. The prostste

glond is long, md and spreads and winds between the semlnal vesicle
and the ventral sucker. The hermaphfaditic'tube is thin; the rep-
roductive opening ls located at the helght of the oral sucker.

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

. . Far'\" OQ ‘\'L\fa Wh'a"""s

ween the testiculus is occupled byAFhe—enaPy. The genus is parae
sitic in the stomech and tha Iintestine of salt water fish, Only
one specle of the present genus appaars in MARGOLIS' reporsy
as P, sp.; it was observed only once in OncorhynchusAnerka In the

that it is belleved to

coast. It 1s sald tm _be P, snchoviae,

(}8) Sterrhurus. The body is cone shaped. there is a tail porﬁlon
which is wholly or partially depressed. . There 1is prostomlium in the
oral sucker. The esophagus is short. At times the 1ntestined§§?'

‘enters Into the tell portion. The ventrul sucker is located near

approximately
the posterlior endh&n the front third of the body; 1t 1is larger
than ghe oral sucker, The testiculus ls located lmmediutely bLehind

Athe ventral sucker, and is aligned from left to right somewhat

obliquely. The seminal vesicle ls twlated, and is located on tha

‘ "y
dorsal side in frony ¢f the ventral sucker, ¥he anterlor end of

¥

i - grurzrs

o —— g a0




paraslte parasita paraslto ?l.21.21.23.21. ;- (

. o o _
tha prostate gland enters Into the hermpphrzditic sac, The herma-
y \ i ] ond

ohrdditic sne contains the hermaphrXxdltic tube, the anterior en
c W ¢| 1 ering.opens
. of vagina, and the ejaﬁeatory sac., The reproductlive open
in the ventral side of~the pharynx or at ltsback, The ovarium ls
]ocutéd néar the centre of the bod&. The wenhbbdmnm vitelline
gland consists of seven round or finger-like leaves, The gonma
gonus 1s parasitic in the stomach of sult water fish. Unly one
specle of the present genus appears In AXNEPOH's report as 5. sp.
(19) Tubulovesicula. The bodj is cone‘shaped. Thera is a tall por=-
tion, There 1s prostomium in the oral sucker. The esophagus is

extremely short. The intestine reaches the posterior end of ol

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

iy

is located near the anterlor end of the body., The testlculus is

located at the back of the ventral sucker somewhat obliquely from
left to right. The semlnal vesicle 1s located in front of the
testlculus, 1s tubular and somewhat crooked., The prostate gland

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

enclosed in a'muscular sace The reproductive opening is located
at the height of the pharynx. The ovarium is located lnmedliately

- behlnd the testiculus near the centra of the body. The seminal

T .

veslcle ls present, The laurer's tube 1is ubsent. The vitellins
glend conslsts of seven tubular leaves, The genus ls parasitlic in

the stomach of salt water flsh. Unly one specle of the present

v
t

E-;

gonus, ¥, lindbergl (LAYKAN, 1930) is mentloned in NARGOLIS's report.

E

e g BT i
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It is also known lnAﬁﬁpan Sea.
¢t (20) Syncoelinm. The body 1ls conslderably large. The anterlor

. .

portion- ls thin; the postorior pohlon 1s elther tubular or flat
and cone shaped. The cuticle is elther smooth or uneven wihti
protrusions. The esophagus ls short. At tlmes the intestline is
‘observed to be crooked und meets mtirk nenr the pogterior end of
the body. The ventrsl sucker has & haprdle sand 1s located asnroxli-

hetwamen The testiculus 1s
mately near thes centre of the body. GOhemranbnsbmenvhennherdbna

vesicular and divides Iinto :

and mhhsmensndGun many partg. in many casas, 1t 1s

found in two mmm vertlcal rgws Letween the handle of the ventral
sucker and the ovarlium, The seminal veslicle ls tuﬁulur, long,

and somewhat crooked. In some bhemm the prostate gland 1s seen
well developed behlnd the division'point of the intestine..‘The

. hermaphroditic tube 1s ebthem found inside or outside of a sac.
The reproductive opening ls located a*t the helght of the oral
suc#er. Thé ovariumz is locsted immediately behind the testiculus
and @ Is divided into few ?ound or somewhat long leaves. The
vitelline gland consists of few dense small leavea, and ls located
between 4 : |

wh the posterlor ends of the ovarium and the intestlne. The genus
1s parasitlic in the branchial chamber of salt water fish., with
respect to the present genus, thomm kargolis's report mentioned

-the collection of S. katuwo YANAGUTI, 1938 once in Oncorhynchus

nerka, In 19236, L. C. LYOYD and J, E, QUBERLET mopmntcd obtained

Syncoelium fillferum (SARS) and reported findings{trans. Auer. Mlcr.
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Q@% papusite puraslte paruslte 23,23.20,23.23.

. shu
Vol., 55, p. 44=48), According to Yamagutl (Dotutsu-baku Rwiho,

Vol. 8, page 70), they resemblo cach other but dlffor in the slze

of eggs. ‘
. S nan@rmhihaninfebsroooyinn

(21)  *iplostorulum, Rlampnesantngenemnmnanennafiananhonvhendn tanstngs |

Thls generlc name refers to the Jate stnge larvas
punraenoinaaanadiedni mmbgen to mbAnRdl

of so-called Stripgeata IA RUE, sas does the Tetrucotyls mentioned
next, whbohmhkasr whose front half of the body la flat, and which
has a type of sucker hmmbin near the centre. The adult paruslte

1s parasitlc on blrds and Mammnlia.' The parasltes of the present
genus are parasitic in mym eyem, braln, or splnal cord of flsh
\or'Amphlbia; there ls no tunica; the parasites movej freely

through the structures of the host. ‘ith respect to salmonold

fish, MARGOLIS states in hls report that they are.prevalent in

eyes of Oncorhynchus nerka,

(22) Tetracobylé. As 1s the case wlth the previous genus, the pre-
sent genus ls the larvae of Strigeata IA RUE; unllke tha former,
the genus ls In tunlca, and 1s parasltic #& on iiirudanea, Mollusca,
or Vertebrata, There 1ls a reference toﬂthis genus also in MARGOLIS!

report In which he statesthat 1t ls observed sporadlcally in perl-

cardlal cavlty or mesentery in fry of Oncorhynchus nerka.

are extremely meagre. They consistyd of two specles, Leclthaster glbbosusq

|

The mut data on Trematoda, which the author possesses : /
mrdwh Oncorhynchus keta und Brachyphallus crenatus in Oncorhynchus |
[

gorbuscha, which the suthor eollected in Hokkaldo, ;




poruslite puraslte paraulte : 24,24,24.24,

IV Cosfoda

As was noted oﬁ page 73 (617) of Part I; Cestoda, whlch
are found In salmonold flshes number 17 sPecles in 11 Génera; howeveor,
there are specles invwhichAéault paraslte hawm has not beon recognized,
or specles, whlch have been defined later as synonym. Thus, the actual
ngmbertwill be loss.

So far as the author has beon able to ascertuin, the

n

first reference to the genus apnears &6 the thesis entitled "The

source of Bothriocephalus mmmg }atus in Japan", by Takashl Iiyama,
which he bublished in ;889 in Vol. 2 pp. 49=56 of Tok&o‘Teikokn Daie-
gaku Rlka Déigaku Kiyé ( Tokyo Imperial-University Qcience Bulletinj.
-In the thesls hq established experimontally usiﬁg his own body that
Dibothridcephallus latus, which was éarasitic on human§ was communicated
from Oncorhynchus masou. In 1922, Tsunenobu nglta contributed a thesiéh
entitled‘"Parasltes in Fish", to Dobutsu-Galu Zasshi; dnmphismbhestap
hemneheamnefsnenemg on p. 579, Vol. 34, in this thesls, he makas4
mmﬁmnu'reférence to two specles, Phyllobothrium salmonl n. sp, and
Plerocercoide sp. - Both are lanrvae. The former is parasltic in the
digestive tract, %he }atter in mhaop the'gall bladder., In the same
&ear,‘Sueo Eguchl published an article on Dibothriocephalfis latus,
~which was parasitlc onVO£corhynéhus keta in Jintquiver, in Vol. 29

of Aich; Igaku Senmon Gakko Zasshi (Alchi Medical College Publicatlon);

leter in 1924, 1926 and 1929 he publlshed hls studles on the cestoda

érn p. 518, vol. 14, p. 563, Vol. @8 15, p. 253, Vol. 16, and p. 567,




A3

pubaslte paraslte paraslite . 05.25.25.25.25,
vol. 19 of ByertgakurKiyom{Pethoboppukaddendmg ITlhon Byoripuku-Kal Sht

(Jourrnul of Jspun Puthologlcal Soclnﬁy);-Qn n. 1, Vol. 3 of Byoriraku .

¥lyo (Patholosical By Pulletin).During 1034-1035, Sinaka Yamagutl pubddum

pub1ished0§erles of artlcles, Studierc or the . -iml- 4+ Pauna of Jupan,

4 .
e
in Dobutsugaku Ruwtho (Zoologlenl #ulletin); in these nrsicles, he

larvas of
medde reference to\Pelichnibothirium , whleh he hnd obtalired frow
\ -

ﬁmymmﬁ Oncorhynchus keta and Oncorhynchué masnn., The book by lilsuo
Teobayashi, Fre sh w;ter flsh and theif parasites Iin Jupan, which was
puﬁlished iﬁ 1935, mentlioned ¥iphyllobothrivum latum (lafvae); in 1236,
he added Pelichnlbothrlﬁm (larvae) in Vol, B8 of Sake Magn Rulho(~ulmon,
| by Tngenobu Fujita -

Trout Bulletin). Fish Pathology, which was publlshed 1n 1937,
meritioned Viphyllobothrium latum (larvae) in mummid muéole, Schistow

t ~and -
ecephalus gasterostel (Europe), S. solidus (Europe), Te trarhynchus
quadrirostris‘(Atlanbic) in the abdominal cavity, Trisenonhorus tri-
- euspidsatus (Eu;Ope, Caﬂada), Diplocotyle olrikli (U. S. A.), Cya=-
thocephglug truncatus (Europe, U, S, A.,Canada), Bubothrium crassu;
(Europe, U, 8. A.), &. oncorhynchi (U. S. A.), ~., salvelini (Europe,
U; S. A.), Phyllobothrium salmonls (Japans, Proteocaphnlus 1ongico;1is
(Europe), P. tordlosa«(U. S. A.), P. salvglini (U. S¢ As), P. arcticus
(V. 8. &.), P, coregoni (U. S. A,), ard P, laruel (U. S. A.) in tha
digestive tract, and Taenla longlcollls (éurope) In the livef. e
Reports by VU, S. A. gnd Zfunada mentiona Diphyllébothrlum sp., Phy-

1lobothrlum caudatum, Maenophorus wmm crassus, Proteocephulus,

Eubothrium salvellinl, E, oncorhynchl, E, sp., Bupm Diplocolyle spy,




v - \
suraalte parasite dDuraalte 06,26.26.26.26.26.

anLd Hybéllnia_surmenlcolu; ﬂXhEPoB's report menfionedAuubgthviun
cru3sum, B, sulvwl;ui, Iirtelinia s»., Cu l‘iobo*hrlnm flllﬂolle(larVua),
Proteocephalus exlyus, and Dlphyllobothrigm spe (larvae),

Hon As a referenﬁe, the autihor sttampted a conshtruchtlion
of u Table of Reference of eye‘of soecles of Cestoda mentloned okove:

retrorqe
1. (:nere sre four tunin “hook -1lips’} with mememam bristles,which

\
freely go in and out, at the tip of the nead, Trypanorhy%cha(=
Tegrahynchidea):

%o "hook-1ip" gt_the tib of the heasd =eeeamee-- ——————
e There afe four nhyllidia at tﬁe tip of the head., Tetraphyllidea.
%Noiphyllidium —emmmceen=d

Se There are 4 single-cup-llke suckersat the tip of -the hesad,
Proteocephala,
(N

Q SuCker T L L L - o - ..4

(0}
4. There are sucklng grooves at the tip of the head, the back and
N

the abdowmen, Pseudophyllidea
o true sucking groove or sucker, Spathebothridga.
mhm rotes on the above-mentloned genera, whlch belong to
esch 6md order will be givqn next:

Trysanorhyncha, Nybelinla surmenicola OKADA, 1929, whose specific

nemo was mentioned in Part I, was menr,-xoné;i by KAKGOLIS In his 1956
renort; the one mentioned-as lie 8D wns.méntioned b& AXMEPOS In hils
1957 report; the one mentloned as Teérurhynéhus quadrirostris (GORZE)
1s quoted on pauge 84 of Fish Pathology by Tsunenobu Fujlta as hu#lng

been found by ZSCHOKIE KW and HSITZE in Oncorhynchus tschawytscha in

e
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pnarasive pelaeasdi.e T I S e o e

Kumchatka, Tnhe ganerlc name, Tetrubhynchns is wsed for larvae of
different mm genera; thus, it is not recognized today ss un indepen-

dent genuad,

Totraphyllides,
poeuipdgutiniuag O0f the above-mevfloned genera, ones velonging to the

presant ordar are fhe fellowlng two:
Possesses only fbur phyllidlum, Panyllotothrlidae

A pair of hooksemim each on the tipsmfi of four phyllidium,

' _' Onchobothrilidne

Phyliobothrium coudatum is mentloned in AXKIPOR's report:
it is reported as the late stage-larvaé of Calllobothrium filicolle
ﬁ ZSCEOTKE., It also appearé In MARGCLIS' vreport &g 1arvae under the
sams name. Ph. salmonls FUJITA & is wmentioned on page 16€ of Fish-
Pathology{. Pellichnibothrium, which belongs to.the-sume order, 1is
men*ioned in AXENPOR's report as the larval name of the above-mentioned
Ccalliobothrium filicglle. Calliobothrium licole ZSCHOKKE, which &
sb;u]d Ve included in Onchobothriidaq,.ls 1w AXNIEPOR!'s reﬁérh; There

is some confusion hera,

Proteocephualsa, Proteocephalus ils the only one whlch belongs to this

order. It is mentloned as P. mm spp. in MARGREGERA MARGOLIS' report;
.1t 1s reported that the adult ls P. salmoniclda, P, exiguus da LA LUE

is in AXWEPOB's report.

PSEUDOPHYLLIDEA. Two genera, *iphyllopothrium and Trisenophorus, can

be mentlionod as belonging to thls order.It la a well known fact +hat

plerocercold, the larvue of Diphyllobothrium latum, lurks in mou muscle

of flehes of this femlly and infect human beings. The puruslte(ﬁs;L‘
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puraslte paraslte parasite 28,20.28.,28.28.
11ves(upo@jmain1y 4wr fishes caught in fresh water. Thls fact ls
wentloned in reports by MARGOLIS KMM and AXMEPOB referred to in Part

I. Plerocercold, which was flnmndmhp obtalred by AXNEPOB, 1s reported
not. o . )

tm be parasitlc omnenengnidmimnbnbanBatikadum on humans bul"to be the
lurvae of ¥, strictum, whlch is parasitlc on ses gulls 1n Lake Balkal.-

- afe
The specimens obialned by MARGOLIS ls reported to be the larvae of

D. ursi, which ls parasltlc on bears, - Therem seems to be considerable

confusion bétween this genus and the trqditional genus Dibothrloce-
phalus, It'appepra that there are a few adult types of nlerocercoid
winlch 1ls parésitic on salmonold fishes. Three specles of Eubothrilum,
¥, crassum BIOCH, E. oncorhynchl WARDLE, and E. salvellnt SCHRA¥F, are
mentlioned, 'The three specles are m gllimentioned og page 168 of

F'lsh Pathélogy by Tsuhe?obu Fullta; the ddwbhmghbmn dlstinguishing foaw

tures are given as follows:

W
E, crassum Length 300 mm: width 3.5 mm. Size of egg 54x41 P
£. oncorhynchi 600 wm 5 wm, ~ 40x30 "
%, salvelini 150 mm 60x30

MARGOLIS!' report mentions L, 'salvelini, E, oﬁcorhynchi and B, sp.: H

AXMEPOB's report ﬁentione . ecrassum aﬁd B, salvelini,. According to
The Zoology of Tapeworms by R. A, WARDLE and J. A. NCLEOD, there are

elght specles of Eubothrium; of these, the specles parasitic on

: comparlson of
salmonold flshes are the above-mentlioned thnreem. Thgﬂdescriptions

of each specles brings about differences noted below:

D B G A N Y e e BN A OF TR N Ny GR PP AN GE o @ s W m G S me Ye we 4n wm am % am am

Teble of compar&son on page 19,

/




kng -, Socond columnar hoading - Length wm
Entries - 120 - 600
Reaches 600

Up ko 280

Third columnar heading -~ Width mm
Entries - 2,5 - 5,6
5 .
2,25

‘ Fourth columnar headlng = Sucker
Entrles - i Large
- “fmil, less than 1 mm

“onsiderably large

SR Fifth columnar heading - Sucking grpove

Entrles - #m Shallow
Deep
» Consliderably deep
Sixth columnar headlng -~ Apical p}éﬁe~acbec
: ‘ - Entrles = Vistinct .
| Livides markedly into two

Weak and small

Seventh columnur.headlng - Qvarium

Entrias = Vivides markedly into leaves
’ Dense and measures 1/4 - 1/5 of width
Kidney-shaped |

Elghth columnar headlng - Vitellins gland

Bntrles =~ Many
Many

Nany and large

Ningth ecolumnar heading - Positlon of vitelline gland
Lntries - Malnly outslde vertlcal muscle layer,

T ‘ S . : Mainly outside vertical muscle luyer,
" Mainly inslde vertleal muscle layer.
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punqqxto parasite oarasite ‘ 30/ 350,30,50.506.30.

' ¢ mhe exumlnd%iﬁﬁ’ﬁ?“ﬁﬁd“gbove tbudble shows thut L, crossum
(parasitic on Sulmo salur in the Atlantic and Salmo trutta in Buropa
and Cuncda) nnd ¥, oncorhynchl (parasitle on Oncorhynchus in the Padif
fic) are very closely related, The speclmen, which the author has
is tdentiflad ns ., crassum mentioned adbove. In Trinenophorus, T,
trieuspiddtus, T. nodulosus , and T. robustus are mentloned dm on
page 169 of Fish Pathology by Tsunenobu Fulltu; it 1ls stated *that
they were recognlzed as identié?l specle, In NARGOLIS} report;, iﬁ is

stated that larvae of T. crassus we h:d béen obtuined from fry of Oncore-

'hynchus nerka. The sbove-mentloned book by WARDLE and MCLEOD mentions

three specles, T. nodulosus, T. crassus, and T, stlzostedlonls, and
stutes that T, tricusplidatus end T, robustus are  synonymous to T.

ersssus, Larvae infect salmonoid flshes,

Spathebothridea, GHhmg *he genus, Déplocotyle, belongs to thls order,
D. olrikil is shown on page 1456 of Fish Pathology by Tqunenobu Fujita,
{7 i onqma.( manusen ?{’3

FARGOLIS reports D. spe. and Y, olrikl? as cqmmon among Uncorhynchusi
gorbuscha nea? At Attu Island. Only one specle, D, olrlkil KRABBE,
1874 is mentloned in the book by WARDLE and ﬁCLEOD.

The above sectlons were written as a daflonnce referencé
concerning Cestoda which 1s parasitlic on salwonold fishes.,

As was explalned in Part I, the spac;mans, whiohf:he

first '
suthior obtalned, wore collected fim from Oncorhynchus memma nerks, Vncor-

o

Jrchus keta, end Oncorhynchus gorbuscha, which had been caught in

.!

ok

et #aeiftie wed “he
¢ -
cr;rz Zoea Ly the research ships ofﬂylshorlas Agoncy; further thev we

L

Bl —

T e




. cerning Cestoda and the lack of references.

-t

- euthor hes visited on two occuslons filsheriss 1n hokkaldo and related

»Oncorhynchus gorbuscha, OGmibymflommAd Not oo many filsheswere dissectad.

npurasito purasita purasite " 31 a1 aBle1,31,51, . f
1 . i
hsad besn dumuged heavily, ilowever, the author wus able to dlstingulsh |

i

and revort, : .
four speclaa --Diphyllobothrium sp. (larvae), Phyllobothrium sulmonls

Q?fnoﬁﬁhu‘wmwuﬂﬁ%

(larvae), froteocephalus 8D (larvae), and Schistocephalus solldus?,
Of +these, the laat was erroneously ldentif;ed by the atthor. #t

the request of NARGOLIS, tho author senht the speclmen to him. It

wes ldertifled as Eubothrium sé. Tnere wes only one spaciea &. solldus

of Schlstocephalus, The adult is found in water fowls, procercoid

ir small crustuceans such as Cyclops, and plerocercold in the coeloma

‘ In the -
of frash water fishes. adfimbhe fresh water flshes, Sslvelinus fontl=-

Included. \
nalls tifimom 1s anemnafmsstnorabdnfideinms The rceauonsfor the mis-

|
gart of the author ware lack of knowledge con-

identification oqﬂ

inconvenlent., Further,
The collectlon on board & ship is nunampanbsdmhpnsamnrmb

there 1s a posslbllity :
' “that small specles wlll be mlssed, ' Thus, the

operatlons in Aomori-Ken,mmd collected parasltes from fresh flsh,

oS ‘ | :
and were able to collect seversl specles from Oncorhynchus ketu and

4

. the intestines of
uowever, the author was surprised to find in _each fish larvae of

pile. l\

Cestoda hmmbbemindewhdmm thickly ss nuLe‘on carpet, Further, the
euthor observed s large number of Eubothrium a lthough thgy were not
as lérge As those collected on ﬁoafd the shlp. . fhse- report on these
wlll follow.

(1} Diphyllobothrium larva

i, g -



- appéared to ba ‘lnrvae of “Iphyllobothrium: this was so reported,

specle from fish which hud been caught in salt water, nowever, the

“bothrlum, However, both interpret It not %o Ve parasitic on humans

i)‘u L0 ALY LG AL RS LR A AT -

.

Tho speclmens, whilch were collacted oh Voard. ¥emawMuma Dallchl
S . e

Tsuklyama=hNura,afimb the research vessel oﬁ«Flsherles Agency in %he

North Pacific snd the Bering Sen 1n 1955 and forwarded to the autior,

already
were very poorly preserved as has been desecrilbed., Cestoda conslsted

|
1

solely of “ubothrium sp. The specimens, which were collecked in
1056 by the research vesse}ﬁ, Tukuyo=-haru, Stsuyamu=Naru, and Elko-
Naru Ln the same areas and forwarded to the author, ware much Latter
preservéd in compnariason to the forﬁer speclmers. In one uncorhynchus

ner¥ks and four Oncorhynchus keta, the author found specimens which

Plerocercoid of D. lutbum has bLeen discovered in mumd muscle of Oncor-

hynchus masou in fresh water; Margolls collected many larvas of this

ma jorlty ls from fresh water., Agaln, the speclmeng,which AXMEPOB

obﬁained from Kamchutka River, is stuted *o be larvae of Viphyllo-
TleSnme .

and to.become adult in bears und sea gulls., A&4s was‘statod in Purﬁ i,

the auphor made visits to liokkaldo in Yov. 1957 andVSept. 1958.. The

first visit was to Hata?o, Abashirl, Gosen and Juyonsen of Wakahyotsnu,

fiorouchl of Tokachl, and Nakubetsu amdmwedden, Nalnly parasites from

stomach and Intestine of Oncorhynchus Yota were collected. Thne sacond

viglt was to Wakubetsu and Sharl. Again, parasites irn stomach and

were coﬂcohui

1nfestlne from Cncorhynchus gorbuscha and Oncorhynchus masou,

£

bein ?i
purnose was to collect small specles, which were missed &ﬁTILg°COll- 5

The (
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purasite parasito purasibtc .

eotcd‘on board snhip, end ho supplemsnt thn collactlon by rasenrch wmemrol

vessels. In thls colleetion, *the suthor found apaclmenswhlch apprnrad

[

. Y . . . . '.l- 5oy de
to Y& Jurvae of Diphyllobothriumj; nowever, luter examinution cest

: : are
: 14
doubt on this corncluslon. Thece larvee, 1. a., nlerocercold, i+
was
Ynown ¢ 1la dermert in mm a muscla; howover, thls dm also found in
. this

ti.e dlgestive traci. Those, that the cuhhor rocogrized as Dunvaanad

Geabodm, included larvae of other Coshodn, witel hed been cut. when

& larva 1s cut, the central portion contractsguni the tikp end becomes

t

Y-shaped, There were occaslons when thle wes misteken for nlerocercold,

‘'Further, ln thase cuses, there ara specimens In which the Injury can

: : others :
te recognized; however, in mamm the tip becomes round, ard the irjury

at & glunce
cannot be mal observed and ths specimens appears to be plerocercold,

" hHowever, 1t is tdfifm clearly different from the plerocsarcold of D,

latum,

\

(2) Phyllobothrium larva and Pellichnibothrium © larva,

hg bhas alreudy been explalined, éi&monoid fisnes, which
the author examined, conslsted of a small nuwmber of Oncorhynchus keta,

Oricorhynchus m gorbuscha, and Oncorhynchus mssou, liowever, the author

that ‘(?Y \arvo.v 0(’ q&vms ﬁx)h\lllo‘\‘le*ﬂ‘\m‘:m.
observed wm these "were very heavily dnflemmham infe'cted./(~ If the author

mey exaggerate, In extreme cases, they looked like pile on a carpet.
The locale of infection wsas that part of the Intestine which extende

to-the stomach.Tsunenobu Fujita, in hls mmbdondha series of articles,

entitled "Parasites In Fish", which he puhbduhed contributed to Vol,

on .27
34 of Dobutsugsku Zasshi, putlished Phyllobothrium salmonis nov. ap.

A\
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<,

puraslte nuraglte parasi%a 34,34;34.34°34°34.34,

It 192 reportod that the
snd Plerocarcold sp. avong Cestoda, Omm latter ls extremely yvoung

larvee, which he found ir the gell tladder ol ChPOPhynPUUJ kata, ard

'pormu"

thimt the letter he found in wmimm laurge numbers in the Integtinre and
sppendix pylorlca of Oncorhynchus ketu and Oncorhynchus masou, which -

were golng up-stream In Tone, Jintsu, ©“unmen, Ishlkari, wnd Wilibetsu

: authopr!
Rivers, There 1is no doubt that the spacxmens uire +ris qpooiem. The

\
suthor reallired thnt the parusites were lurvuae and fluf the reproductive
organs had not Leen formed, He felt that thare had nbt been previous

woere
mentlon of such & speclmen snd that the swac&menemmm ur.lque for Japan.,

them _ )
Thus, hs publlshed thbm as m new specles on tie basls of the stalk

" in phyllldiuwm, the presence of auxiliury suc?er, and- the presence of

neck gortlon,

iiowever, Sanaka Yamagutl raported on lurvae, which he

\

hed obtained 1n Oncorhynchus ketsa, as Pelichnibothrium lurvae on page

-

84 of the article, "Studles on the Helmin'h Fuuna of Japan, Part 4,

. W] [y " The

Cestodag of Fishes", which apneared in Vol. 6 Lo, ) ongupanese Journul

of Zoology In 1934. There he wrote that the new specles of Tsunenobu
Pelichnibothrium caudatum of

~u‘1ta along with ZCHOKKE and Heltz should be conslidered as a synonym

for Pelichnlbothrium speclosum MONTICELLI, 1889, liowever, Tsunenobu

Fujlta wrote Phyllobothrium salmonis FUJITA in his. Fish Pathology

(page 168) published ir 1837, In investipgetlions of U, 3. A, und Cenuda

8lnce 1955, kmm MARGOLIS and others wrote us Phyllobothrium caudatum

and added 1t to be lute stage larvsae. They stated the rate of infectlon

to be high reaching 1005 in many places, The maximum average number

e it




purasite paraslte paraslte ' 35,35,80.35.50,05,

o AXNEPOB regards Phyllobothrium caudutum
of parasltesquoted wus 403, foram

Lamnha ' ‘
to be the late stape larvae of Calllobothrlum fillcolle Z3CHOY¥E.

There 1s no doubt that this Phyllobethrium caudatum 1s 1dantical with

the specimen which the author obtained, The suthor examined the speci-

Mae,

men, which had been brought.back by the research vessels ofﬁ?isharies

Agency on its second egpéditlon, identified it as Phyllobothrium sal-
monis of Tsunenobu Fujita, and so reported. The reference to the
aforé—méntionéd The~Zoqloé§ of Tapeworms (1952) of WARDLE and MCLEOD
shows¢ that phyllidium of Phyllotothrlum BENEDEN, 1849 ls with or

- is
without stalk; that the adhesive surface mamm simple, o wind in a com-

plicated fashlon, or wmmbtm is bent; that lts mmmflama line is smooth,

forms complicated folds, or has wminute sucker-llke objects; that

the auxiliary sucker is generally present in each phyllidlum; that

it is lacking in some; w®hab and that the neck portlon is elther present

v

or absent,

Palichﬁibothrium MONTICELLI{,IBBQ. There are & single top sucker -
and four auxi]iary suckers which are located on the'ﬁmmmmmp anterior
periphery of each phyllidium, Each phyllidlum has a wide bause, There
1a‘a palr on the dorsaltéide and a palr on the ventral slde. The
proglottid forms from immedlately behind the sﬁcker. The sapace |
between the ® proglottids is strongly ?onstrictqd mna and is euapolytic;
(Eunapolytic means thuat a mature proglot;%d separates 1tself from
the parent body, continue#growth, dmmmoma has power of locomotion,

srnd In some casea,_formérseudo-suckov, and undergoes transformation),




IS

pn}uslto purasite paraslte | _ 36 0356.36.36.86.

Thé "internal vertical muscle bundle™ 1s well dGVGlOde in the first
proghon proglottld and the tall portion;-hoﬁeve?, this‘is noﬁ preasent
in s mature proglottid. The. neural %Hute is located on ﬁoth sldes

inside the vittellne giand zone, The testliculus 1s extremely nuwmerous,
and 1sa locat;d inslde the msrrow on the side, The deference duct

' uterus N
1s found coiled up in front of the mmmmy;the clirrus sac is long with ..

with respect to
s thin wall, located obllquely m&mmg\:ha longlitudinuel axis of fhe
tody, and opens into outside immediately at the back of the vagina.

the ridht

" fthe genital atrlum 1s present on mighit or the left slde 1rregglar1y.

is
The ovarium conslsts of two leaves and denss, The uterine tube opens

into the uterﬁs in the anterlior end. The uterus ls of a long oval
shape and 1s located ln the centre of the body. -The seminal recep-
tacle 1s present.’ The vitelline glands are mmmemhim numerous, and

side )
located between the cortex mmmbh: and the marrow layer, It is present

on mahine hoth sides 1In mature proglottids; howsver, in thosé In whah
which eggs are pmawn present, 1t 1s absent starting with its anterior

end. The author reports in. detall thet the mdm adult perasites

live on Elasmobranchii, and that the larvae have thabh a tail and 1ive

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

of
fack that Saga%a Yamagutlits ldentificatlon and of hig creating a

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

nizes the new sub-family, Pelichnivothrilnae, Judging from the des-
cription above, the polnts of difference between Phyllobothrium and

Pellchnibothriug in the case of the gpecimens of the author of this




‘parnslto parasglive paragsing - : 7 e/ { e J 7 a7 TECT TS
article becomg.the presence or absence of the top Suckor and of fha
tall portlon: however, they both seem to be present.

(3) Proteocephalus larve,

There 1s no report on this genus in the 1itefatura at the
héadquartér; the only reference made 1s in Fish Pathology by Tsunenobu
Fujita to the.effect that P. longicollls wés fand in Oncorhynchue
mesou and Niphon splnosus in Europe, and P. toruvlesu, P. sulvelini,
P. arcticus, é. c?regOni, and P, laruéi in Oncorhynchus keta, Oncbr-
hynichus masou, SalvelinusApluviua,.and Miphon spinosﬁs in U, 8. A,

In MARGOLIS! ?eport, the rate of Infectlon 1s nét hlgﬁ but, the generlice
name 1s mentloned, Fufther, it 1s. noted that sach specle 1s the fry

of Oncorhynchus nerka, that it 1s found iIn fresh water, and that the

adult is P. salmoniclida. In AXMEPOB's report, lt is noted as P.

exifgius, whiwhnismpanmsddda and ls reported to be found in Onnorhynéhus“

S

nerka,‘Salvelinus malma, and\Oncorhynchus tschawytscha in tha Famchatka
‘River, "The author found what{ appears to be iarvae of this genus 1nr
Oncorhynchus nerka and Oncorhynchus keta among the second groub pf
data which had been sent to him from the Fisher;es Agency, and so
reported. According to WARDLE and MEmM@EEGRM MCLECD,
Proteocephaius R WEINLAND, 1858 has,ns adheslve mechanism, four

. suckers of ordinary type and a slngle top suckgr. ?ha top sucker,

however, may be, in some, vestiglal., There 1s no bristle nor hook,

| nor folds
{ on the sdheslve mechanisT fhanmmbamnanfiadd The vitelline gland 1is

e ——

located on both sldes of tho body in a belt fashion., The tasti-

culus ls scattered over yhommunim a wide area and tormlnctes at

- ¢ = e o aont b

e,




parasivy haliasiil priass by

» the place whers ths uterus 1is lJocated. It 1ls noted thut the adult

1nfect{ﬁ o .
mnﬂmmmm fresh water fiqh and at Limes amphibiu. ver (% spocles

are mentioned. Of these, five specles, all wdmdm mature parasltes,

P. arcticus, P. selmonis-umblee, P. pusillus, P, 10ngicolllq, \

\».‘\ \\'.'\“_, .
,—-—.—. -.—,_.../?"""
\

and P. salvelini, are parasitlc on salmonold fish.x The speclmens,
| s

which the authorm had, were larvae; thus, the ldentificatlon was
impossible. <The specimens, which had been collactod in Hokvaildo

later, also included aimilar material.

(4) Eubothrium,

This is o considersbly lsrge tapeworm. Since this 1is
most noticeabie; Qi in the collection on board the resesrch ships

. of th- PFisheriles Agency, & large number was obtalned from Oncorhynchus

An .
k¥eta in the first expedition, i overwhelmingly large number of this

. -F,.,m onc,orl‘\\/m‘J'\u.s ‘(o‘llvv
purasiteps wamam was also collected in the R second expeditioa, Reference
to the past litersture in Japan finds whmemmmp three speciles mentioned
as parasitlc on salmonoid fishes in Flsh Pathology (page 168) of
Tsunenobu Fujita-~Eubothrium crassum (BLOGCH) (8 parasitic on Oncor-
hynchus keta and Salvelinus pluvius in Europe and U. S. A.; reachses
e V i . B
300 wm in lenth), E. oncorhynchma WARDLE (parasitic on Oncorhynchus’-
‘masou, Uncorhynchus keta, and Oncorhynchus kisutch in the west coast -

of & U, 8, h.; reaches BOO mm in length ), and E. salvelini (SCHRALK)

(parasitic on dalvelinus pluvius and Uncorhynchus nerka in Europe

end U, S, A,), Heports published in U, S, A, and Csnada since 1955

often mention Eubothrium; MARGOLIS! report mentlions three species--

D g v e+
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.Q? %, salvelinl (fry of oncorhynecnus narks; frosh water; foew), L. oncor-

3

hynehi{Oncorhynehus nerka, Oncorhynchus gorbuschaj; sult water; rare
in the western Pacific, observed mmip twice in Oncorhynchus neriu;

gsen In Oncorhynchus gorbuscha In the esst), E. sp. (fry of Oncorhynchus
(2 th orqinal MA&huS¢ri?+)
rorka; fresh wabter; i, salvelini?). In his investlgatlions in tho
| . the Intastine of
Kamchatke River, AXMEPCB reports finding =. crassum in Oncorhynchus

keta, Cncorhynchus tschawytscha, and Cncorhynchus kisutch}@mmmmmmmm&mm

which wefe caught In salt water; E, salvelinl in Salvellnus leucomsenis,

l .
Salvelinus mawmma, Salmo myklss, and E. thymallus which were also caught

in salt water.
“hs was mentloéad above, In the apeclmens of the Authdr,
the goenus is included in a large number both in.thopmaterial collected
gn the research vessels ‘and fhe ones collected by the agthor in liokkaldo.
The speclmens collected In the high sea himmmmm are markedly largér.
According to WARDLE wad and NMCLEOD,
Eubothrium ﬂyballn, 1922: phyllidium 1s simplé7 tha proglottid is

génerally m dlstlinct. Verticul grooves are obssrved in the centre

surface of the dorsal and the ventral sides of ths body., The testl~-

L3
culus are located completely between the two neural tubes. The

cirrus sac is not remarkably large; it 1ls not muscular. The vaglna
s S-nhaped and opens outside into the genital atrium, which 1s
"4rrow and deep, in front of thu cirrus sac. The seminal receptacle

‘u not, present; however, tho vaglnad widens at thils point. The

[T
m“L““°'°88~cavlty" is located on the dorsal side, The vitellinse

At e vy e b e




paraslite parasite paraslte - ‘ 40.49.40.40.
gland 1s located as a wih half-moon shaped side zone in the cortex.
The uterus opening 1is located on the ventralﬂside.
Species mentioned are elght mdd which are all parasltic
on fish. Of these, those paraéltic on salmqﬁold f%shea are &, crassum,
BIOCH, 1779(length 120-699 wm), E. salvelinl SCIRANK, 1790 (fBungvhwn
reaches 280 mm in leé&h), and B. @ oncorhynchi WARDLE.(reaches 600.mm in
length). The differences are poiﬁtg mentioned abqve;_however, O
crassum & and E. oncorhynchl are very cléselj related; the author
worders if they should be regarded as ldentical.
Thg author investigateﬁ the above-mentioned material as
a soctioﬁ* , and i1dentified it as £, crassum on the basls of the ummdm
condition of fhe yitelllne gland and othér facﬁors. The spacimené,

wokd which the author had collected in Hok%aido, mewm were lsrvae, in

which the reproductive organ had not been forwmed, when they were examired

as a section.

V. Nemgtoda

-

penasdba
In part ol I of the present report 33 aspecles &m of para-

of Nematods ,
sltes in 11 genera are reported As Wmawm those whlch ars known to bae
parasitlic in sﬁbmonold flshas; howevar, t+hore may be some, wiich
cirnot be lder tifled because the speclmens are lurvee, und there may
te others which sre synonymous, Thus, as ln tha casas of Trematoda
end Cestoda, the number will decreuse. The clussification of the sbave
ow

meltloned narusltes shows thut they bolong to the follwming 4 supor-

. : . .
.bmlllag--hscaroidoa, »pkriroldea, Trichuroldes, und Dracunculoldes,

!




‘ouruslte parasslte paraslte 41,41.41.41.41,

v - A '
For coruenience, mmbarhiarodrmaflunemnoens tableg of reference, which

.. -

l$
S0 Duse

d on the most readlily distingulshable features of the four.

an lagy is Gqiven
super familiess i q rerally

(The arterior part of the body 1sﬁfhin gnd lonQe=--===-- Trichuroidea
1. .

Not as above,-==---=-= —em e ———— cemmmmmcr e —————— -

absent. : '

LipsS PREHAND====—= == =cs-secmemes=mocessoooooo— Dracunculoldeasa
'3

Lips Presentem--====-=-essseocdommosoosoocesoooo- 3

; -
§“3 1ips, and no oral cav1+v R ettt hsgroldea

4

2 llps, or 4-0 swmall lins. Oral cav;ty present. 4
At times, teeth present er--w----ccce-c-cocmococos Spiruroldea

¢f the above, the one, whlch belongs to Trichuroldes,
is Cupil]arla of ?rlchnridae; 6 specles of Phllometrlidue belonzs %o
Dracunculoidea; Anisakidane and Goezildae to Ascuroldea; To tha former

(70w 0\ Ginal Manuser pﬂ
telongs 3 spacies of Anlsakls(?), 8 specles of Contrﬁcaécum, and 2

(2 {1 n or.c\md w\o.nusc.np{’ |
spacles gf Terranova (=Porrocaecum); to the 1atter belong one specie
of Goazia. . 3 famllles, Cucullianlduae, Rhabdochonldae, and Thelazlldae
telong to ;éirgroldeu; of thoase one specle, Ducnitls, belongs *to the
first family, 5 speclas of Cystidicola tonbherascendnfnnddyyn, 2 spacles
of Netabroremu, and 5 spaclqs of Rhabdochons belong to the second -

fumily; und 2 & specles of Ascurophis belong to the third family.

tubuior representation 1s as follows:

Trichuroldea — - ®Trichurldas —- - Caplllaria 1 snucie
Philometru 1 "
_wracunculoldes -~ -Philometridue -—- -- Bhilonemu & " )
. n o
{ - Anlsakis 3 " (2)
(» Anisukidee ~ - . Contracascum 8 “q én
\ ’ . gl o
Asac ! ~ i
ricuroldea ; o Terranove(Porrocaocum) 2 “(?)
.. Goezllidae ... . . Gonzla 1 "

wmpry
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fonnd many of +h&sbinAPncorhynchus na*ka In frosh water: furthar

paraslte puresite paraslte : 42,42,42.42.42,
' i
‘o Cucullanidas —— Dacnfitls - Y gpecle

S - .. Cystidiccla 5 "

Splruroidea Rhabdochonidae \ .... . Netaoronema 2 "
l ~= -~ Rhabdochona 5 "
Thelazildae —— Lscarophls s "

— e e

(1) Caplllaria,

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

in WARGOLIS! report (1956) a&s C, sp. It 1ls noted that @ they were
‘obtained from ths Intestine of fry of Oncorhynchus nerka and that

they are rare., The ones belonging to thls genus are parasltlc malnly

e T e S T g o ST T

—

on birds and mammaliau. They are_nok known to be parasitic on amphibi&

L e
- \

a — ' .
and fish,/ There was wmm mw none In the author's specimens.

o

(2) Philonema,

The first msntlon of whimmgm parasites belonging to

‘this genus seerms to be two simple dlagrams and explanatlons on Ph,

oncorhynchl KUITUWEN-EXEAUM, 1933 and Ph. ochotense FUJITA on page
. ) REEE TN . e ———————————

[P

87 of Fish Pathology by &8 Tsunsnobu Fuilts in 1937. Next, he pub-

—— a0 [ e aamt

th 1639 .
lished ,three specles, Ph. kondal n, sp., Ph, salvellnl and Ph. te-

nulcauda n. sp. on pages 2060 et seq. 0° Vol, 42 of lokkaido Teikoku
Dalgaku Nogaku-Bu Kiyo (Hekkeido Imperial Unlverslty, Faculty of

Agriculture Bulletln); furkher in 1940, he published Pi., alongata n,

e - “ e : a ~ . 5%“ Reference
8p. on puge SG0 of Vol, S of #obmsaum@z= Dobutsugaku Ru Ruwiho. Shmdn

Is mude to MARGOLIS
nopanhednas Ph, oncorhyndﬁin . 8. and “ansdlan reports; Mia2

'f!«e_ cw,(oma 9(:

"7

ho found many speclrens, which apseared to ba kho lurvas, in fry of
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parasito paraslte parasite o 43.43.43,45.43,45¢

OncorhynchUS nerka, AXMEPOB obtained the genus from the protrusione-

. . e DR LT Y -
- e A e . aa .- . svew mav s -~ L-e —e . L »
Amme = .

&m in the pylorus of Oncorhynchus nerka, Oncorhynchua ke ta, and Sal-

v m. e -

velinus leucomaenis,which hed been caught in salt water, and ldontifled
i1t as Ph. oncorhynchi; he stated ahow Phe. gubernaculum SIMON D et

Simon as synonymous wlth Ph. elongaté FUJITA, Be that as it may,

' when
the above-mentioned specles wammhm llsted - bacome tha following six

.spacleé: ‘
Ph, Oncorhynchi KUITUNEN-EKBAUM; 1933
Ph, ochotense, FUJITA .
Ph, kondal FUJITA, 1939
Ph, salvelini FUJITA, 1939
Ph. tenulcauda FUJITA, 1939
Ph., elongata FUJiTA, 1940

The main points of difference between the specles tin are

~ . - information
tabulated below. In the dak lack of original literature, hhmmitnah

on the first two ' information
huamapanhan specles was. taken from Fish Pathology; atkua

on others was taken from the orliginal works,

first columnar heading - Specific Name
£ntries - Ph, Oncorhynchi
Ph., Ochotense
Ph., Xondal
Ph, salvelini
Ph. tenuicsuda
Ph, elongata
second columnar heading - Size wm. -
Third " " - Esophagus
Entrles = Front Back

-~

? (h\ o );b';‘"\i )

Front > Back

R T S




() ,)“ruglte parassite purasite 49 04ty amrra n ..

-

(Th rd column cont'd.)
Entries - Front < back

" Pront 4: Back
) " Front .<L Back

T Fourth columnur headlng - Copnlatory Wirg
Entrles - Present ¢ Qz&ﬂﬁm;ﬂ
Absent
Absent‘

In frort of anus; 0,12 mm
Back of anus; 0,1 mm

#bsent;
~ Xot distinct

RS

L RPN

Fifth columnar heading - Length of cooulﬁjonanﬁedle
- oixgh " " - Venltal Rrominence gfdbl

Bntrles « In front of anis: none
Back of anus: 6

In front of anug: @ 3

Back of anust ]
In front of sanuss: @
Back of anus: = 6=8 -
‘: T " ' In front of anus: 9
‘ Back of anus: 8

In front of enus: 3
Back of anus: 3

. . in front of anus: 4

Pack of anus? 6
h\
beventh columnar heading = Head ni ple? (queqt§on mark by the fran87
- " ator,

.Entries - ? 1

L)

Ventral, dorsal, slde distlinct

(’? tn or’:clmwt Mkﬁ&ﬁ}if’)

Few, Indlstinct _ ‘ /
Indistinct " |

The examinutlon of the above table shows that there is

ta a difference in slzeg however, since this depends !
natrnoohndhifernnnandnneban _ on the develop-~ |

ment of parasites, it cannot be relled on too much. The other charac
5
3

H

s |



ourasite purasite purasite 45.45.45.45.45,45.45.
verlatlcs ore simllar, dovever, the difference In the length of
enterior and posterior portion of esophagus, und the posi“ ion and
rhe numover of the genitai protruslons, tnough therve ava varistlons, seem
to supol§ fairly dlstinct bases for the identiflicsmtlon of speclies,

ore '

The parusltes of thls zenus &8 extremely thin und thresd-
1ike; thus, wb they are easlly observed wiien tite host 1s opened up..
Kerce, a fairly lgrge number of gernsites waa included in %he oolléction
of the flrst and the second expedlﬁlon;. owever, onsrhaps dmm¢bmmmhmmm.
tecause the btody les soft, they weré very badly damaged, Tpus, though

could
they wom be &dmm recognized as belonglng to thls gm genus on the

, : 1956
begls of eggs, furthear ldantificutlon was difflcult, In kls, report

N

t¢ the Fisherles Agency timmd®fi6, the author identified them as Ph,

1 .
ochotense and Pk, oncorhynchmm on the busls of size and so reported,

umﬁmxcr ' C , -\

he ha's his ‘doubtg.
(3) Anisekls.

The parasites of thls genus, which are found in salmonoid
flshes, are 8ll larvae. The rate of infection 1is axtremely high.
. ' Januness
‘he fact probably 1s known; but, dm among the mofommmen refersnces
quoted in Part I, fthe author feels that the mentlon of Anisakls
Suluris (GFELIN, 1790) ur Sanska’ Yhmapufl (1535) dm on page 338 of «ka,

S

Vol. & of Dotutsugaku eiho is the flrst, Yhe larva of thls spocle

hos veen know us Ascurls capsulurla RUDOLPHI, 1802, wefore thils, tha

namo, fx Capsulsria salarls (@dadh GMERIN, 1700) ZEDER, 1800, was given,
AN /- ,
Lowever, the genaric name Capsularia wes Haken first v a genus ol




,/\\'

number per fish 1s reported as 5 - 28, On the basis of the fata of

, o - ’ ’
andAFaslly detected. Later, Uzmann and others used protein-digestive-

ChmmapcAXMEPCB's report adopted the name, Anlsakls simplex RUﬁOLPHI, ;

. ‘\y\ '\'7(‘1‘[)
Lydrozoa by CUVLE?K Since Hnlsukis of DUJAADIN rcsemblod this closaly,

Yemagutl proposed the name #fnisakls salaris, a combinatlon of *the two.
Since there 1s no doubt that Ascaris slmplex RUPOLPHI, 1804;Il is =

mature form of thls larvae, Yamagutl states thls specle synonymous

with Anisakis galaris. Without commenting on the propriety of this
srgument, the author for the time belng sat'sany rate reported as Anisékis
selaris. The larvae are ma&m&& parasitic mainly on specles of flsh

Bm in the ocean; Yamagutl mentions 53‘s§ecies Qg i%k,

Anisakis sp. larva ls mentioned in 1956 reports of U. S. A,

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

infectlon of Anlsakis and others, J. R. UZMANN of U. S. A, a&rgues
that the distribution border of salmon between the eastern and the

woestern portlon of the Paciflic 1s between 170¢ E o 180°, The larvae

, such places as
of this specle are found In tunica in a clrcinate tunica in muscle,

wesentery, surface of the internal organs, and the methothelium, '

-

enzfme to decompose the fish body in order not to mlss them. XRp

states
1819, =md regards A. salarls of Yamagutl as synonywm, and DCPUD®Y that

' t
they are parasltic on Oncorhynchus nerka, Salvelinus melwma, Salvellnus

leucomaenls, Oncorhynchus keta, Oncorhynchus gorbuscha, Oncorhynchus f
and
tschawytscha, Oncorhynchus kisutch, Salmo mykiss,

st s

The materlisl of the author includas the one§ which eppeared

D
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i a small number,

perasltic in the vertral cavity, C, aduncu (RUDOLPHI) arnd C. clavata

parasite parasite parasite 47,47 .47 47 A7 .47,

Were.
to—have-been parasitic on Oncorhynchus nerks in the second collectlon,
| | them

whlch was sent to him from the Pisherles Agency. lie also found, though

in the frozen wht fish whlch was sent from the U, S.

pannuaanataoed On hls Eflp to Hokkaldo, he dld not pay uny panbhbondn
"" 'l"ﬂ&w\
+t

oarticular attentloqﬁ thus, his collection of the specle 1s few.

&% shated in Uzmana's report”

A,

it

‘appears as though thmmapembe 1s’ prevalent 1n the Paclfisﬁ The materlal

of the author includes épeclmons, in which the back of the esophagus

is cledrly seen, and those in which thls 1ls not dlstinct; however,

since ‘the structure of the head m and the tall 1s ldentlcal, it pna

probably is not a different specle. The size, measurements of
nine parasites, Is 25-38 x 0,3-0.6 mm.,

(4) V‘ontracaecum, ' : .

specley of :
The number of this genws, which dm are parasltic in

salmonold fishes, are conslderable, Tsunenobu Fujlta mentlions in .

his Fish Pathologzy, C. ochotense Fujita, C, benimusu.Fujita as being

(RUDOLPHI) as belng pavasitic In the dlgestive tract. Neit, he pub-

llshed €, hypomesi PG JITL, C. crassicaudatum r.. sp., C. elongatum

ne sp., C, unldentutum n. 3sp,. (111ustrgfive dlagram refsrs to C,
wonodantatum), snd C, robustum on pages: C48 - 252 of he Vol. 42 of
1933 hgkkuldo Tolkoln Daigaka Yogekuon Klyo; further, in his nrticlé
erntitled "Furthec notes oﬁ nematodes of salmonoid f!shes in Jupan"in

. Shu '
+#=5% Vol. 8 (1940) of Uobutqugaku dolhio, he published four rew spocles,

= e e v .

C. okadnl, C, sulvellini, C, lov lapleudum and C,eghocoenals, é
t




0.

RA

. 1r. the coeloma.

48,48.48,48,48.48,

purasite parasite parasite | .
R Comd T e
In reports of U, s, A.«Canada, the genus 1s fqund asg

’

Uontracaecum spe. in a womd considerable number. Larvae are obtalned

The rate of infectlon seems to he higher in the eastern

Al

Pacific. fuomemp J3I AXMEPOB notes mmom one specle, Ce. adunca; he reports

finding mature parasltes ln 3a1velinus leucomaenis, Omumniymalsy Oncore

. S@l}y\o 't‘\\rl\\a U“s.
hynchus nerka, Oncorhynchus gorbuscha, Salmo mykiss,Aand immature

parasites 1n Oncofhynchua keta and- Salvellinus malma, Locales of Ilnfe
ection are shown as mmmmhmgmnmmaﬁmmmmh the esophagus, the stomach,
the intestine, and the coeloma.

Both the first and the secona matorlal, which were sent

' ) . spéclmens: belonging to

to the author by the Fisheries Agency, Included this genusy however,
e compleéte ldentification was not made. .The dimmh specimens from thé
first collection was reported as merely Contracaecum sp., aﬁd those

' ("! n omimu.l PALMRSEYT Eﬁ'?
from the second collectlon as C, adunca? and C, benimasu, &%p&ae}&éer+s

ne%e-—%ha—qaeeé&ea—ma*k—ts—in~%he—eriginut‘mﬁnﬁﬁﬁFIﬁgjf"‘The materigl
from Hokkaldo wib also incl;ded a few specimens,

on the hmits basis of the 11t9raturé, the specles of this
genus, which have been found in glgmonoid fishes, are the following
13

Lontracaecum adunca (RUDOLPHI), 1809

Ce benimasu FUJITA, 1932(7) (? t'n oﬂq&ulnwmuSthf)
Ce. | crasslcaudatum FUJITA, 1939

C. elongatum FUJITA, 1938

o hypomosi FUJITA, 1932(9) 6.{!\ origonal """‘"“5“""(’-0
C. longispleulum FUJITA, 1940

Ce ochotense FUJITA, 1022(?) thﬁ'onéuh&lwmnu&uJ?r)

!




parasite paraslte pqrasife B ' 49,49.49.49.49.49.
c. okadal FUJITA ., 1940
C. ' oshoroensis FUJITA;-1940
C. robustum FUJITA, 1939
Ce : salvelinil FUJITA, 1940
C. | tridentatum FUJITA, 10939

C. uridentatum FUJITA, 1932 (=C. wonodentatum FUJITA).

The author made a comparison of the characteristlics of

making a table A o
these snecles,with respect to several parts; he ls doubtful if there

are this many different specles. ha Those; which wore publlshed by
Fulita as new specles, contsined mm-a considerable number of larvae,
In some,"genltal organs wenammatmoe could not be recognized. In some
apenbhm apeclmons consisted of a single sex. It 1s doubtful 1if

- after hhm .
thelr characteristics remainp the same untll maturity. There wemz was
spexd a speclimenm with no lip. (C, rohustum),‘Bmammmnmpmﬁmnmh&nmnmnmn
vegine There are conéiderable degrees of dlfferences bhetween those,‘

_ in front of the centre of the
whose vagline opsn in the centre or tnmAinomumadmnbhembndy body,

and those , In which the vagina opens at tho rectum, *t 1s doubtful

whetheﬁx\ the specle wlth the genltal nipples should be lncluded In

the same :
arcingtemons Contracaecuni with the specle without ons. OSincte the

"closad sac" znd the
esophagenl) Rubtndnmnmopened intestinal "k closed-sac" are present

‘In every specle, it 1s recognlzed to Le the most marked characteristics

of the present genus, However,'the author feels that btwe further

~oxaminution ls necessory. IMaujlta used the expression, C. unidentatum,

ir. hls report, and used the deslgnation, ¢, monodontatum in the exp-

lenatlor of the dlagrsm., The author adopted ¢, unldentutum and treated

thie letter ns a synonym,

[ RSN —
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1stica, tomnnatcuptodnmadnia which are most eastlyArecognized-py'%ﬁy#
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pardéitaﬁpafaaite parasite

50/50050.50;50°5q. -:f'T ::f A£
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‘fho:following table of.reference on the basls of charactors

o -(-’ A

one, .- 18 shown below:

Lips pumacamihy absent -——?--f-— ---------- ~==U, robustum
Lips preaent remem—————— e it
@aQW-'QP aNi ’ | f
Protrusion Ln—%waoéﬁeai#e—déaﬁmﬁﬁhnr
- in frond—ef llps —-eceew-- seressesmcnomcas—- 3
o T ' A
Ko such pretrusion =--s-ss-cevecceemmccocend
Only one protruslon on dor%al 1ip =s~sew-es¥, unidentatun
= : . el & » MRS _
Three protrusions in each 1ip e=scwvccecneaC, tridentatum
Genital nlpples presentvr-fr--fff7f—-fff§f&5
4
E_Genatal nipples absentes-w-e-- LT T L TR
Genital nipples located onlv 1n front of the anus w--_--us "
5 W
Genital nipples located both’ ln ths front ‘and the badk
of anusg .---c-—-h—-.---.-—-T----——-u--mus et
Genital nipples consist of 20—25 pairs - Qmmmmmmammna 7
6 . P . L] ' ." .i.
Genitel nipples consist of 28«34 palrs .- ﬂmmmhwdmﬁ Ga salvgu_%o
. . R i
. rw{'u.m ’
Thé vagina opens at the base of the small Intostdne-(, okadaiﬁ
7 .
The vagina opens In the centrs of the front 1/3 of the ‘
body~emroomvrawn C. hypomeai
Genltal nipples - 30 pairs In front of the anus and
3 palrs at the back., Length of the body 12,5-21 mm -
8 : memecesee-e U, Jongipleulum
Genital nipples - 27 pairs wé in the front of anus
and 3 palrs at the back, lLength of body 30-65 un
~ewrces-e= G, adunca
9 The vaglna opens nesr the centre of the body wwwemcw-- 10
The vagina opens into the rec*um -------- Cere e ————— <11
1o « The esophapesal Slosed-sac is 1onger than the intestinal
) closed-gac"  cecmcccan. C. crasgsicaudatum

The esophageal "closod-sac" 1is shorter than the
“intestinal "clogedesact,~ewm= L, elongatum

vy e
% vy irve

¢

Ty
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" parasite parasite parasite 51.51451.51.51,514
%ﬁ Single protrusion at the end of the tall ww===-- C. oshoroensis
R R B e e ataees tmm— ee s i e e yreres .'., oA -
1 b . -
Many é&g}l bristles at the end of the tall ----mewcvceow-eil
) ' ‘ longer
The esophageal "closed-sac" is ohemgom than the intestlinal
. ‘ "clogsed-gac" emeccamnnan Cemern———.— C. benimasu
12 The eeophageal "closed-sac" is shorter than the intestinal
8 .
"closed-gac" —-===- sewemeeeew=-C, ochotense

This table of reference is merely for cgnveniahce; there

0"

ere specles in which énly the male or the female 1s known. furthar,
Lf the specimenz to Dbe examined consists only of one sex, there are

cases when the search cannot be made. Further, as was explained

| -

previously, there are cases, in which the original report dealr only

'y ) t
.. . BN .

: with larvae. Further examination may introduce a changé.' AXME?bB fmméﬁ:;
- stated (1955) that C. okadai, C. iay IOng;spiculum, C. salvelini, and
C. oshoroensls should be regarded as synonymous with C. adunca, \

The speclmens, which the author-haa; conslaty of those

which were sent by the Fisheries fAgency, and those thoman which the:
suthor collected from Uncorhynchus gorbuscha cUlgght at AJigazawa in
Lomori-Ken. fdowever, since thei appear to be of the same specle,

filh they were ldentified-as C, adunca. ‘
o | (7 in otiguanl Wuscr.p'f'\ MANG BAR-
(5) Terranova (=Porrocescum?). The present genus appears in haRa

GOLIS's report and is referred to as (=Porrocaacum), It is stated

+he
inAlnner part of

that 1t is found dmd”'nmdeup muscles of Oncorhynchus nerka and Oncor-
7

hynchus gorbuscha In salt water in a small number. It is sald that

the genus 1s lurvae of T, (=P.) deciplens, Accé@ing to MARGOLIS!

\ g ‘
roport,‘Parasltlc flelminths and Arthropods from Pinnipedia of the Canadlan




purasito pardsité paraslte 52.52.52.52.52.52.

¢ . - e,

Pacific Coast 1956¥“, this genus, Terranova, which we are not accus-.

Y L - - P I R N e L d

tomed toO heur, was estublished ubih by ATKINSON and LEIPER in 1914

which voomobsabead had been obtained from sharks in
with T. antarctica,uonomapooinononopaoin New Zealand, as a speclmen

and c
specie; the point of dbd difference from Porromaepum is the lack of

interlabla . Porrog¢aecum is parasltic on birds with interlabla; uhda

' ' . 180
Terranova is parasitioc on Elasmobranchii, Teleostel, and Mammala

;\OS no \n{‘n.fla()m. .
C 1t is reported thut T. decliplens m 1s parasitic on Pinnipedia. This

. 18 also lacking in the suthor's material,
(6) @oezia., In whm 1iterature of Japan @in the genus seems to have

bean mentioned first by Tsunenobu Fujlita when he published a new specle,

in Shy
"Goezla on%&grhynchi, on page 384 wmd #2s Vol, 8 of Dobuteugeku Ruiho,
The genus 1s the only one which belongs to Goezllidae, The character-
o

ristics of the genus 1s the presence ofAthorny ring, of ventricular

csecum, whichp faces the back, and the oresence of the Intestinal

in the
caocum, which faces the front, However, description by Fujlta bhuna

gra nna hor;zontal folds t are present but the thorny rings are absent,
) the '
What appears to tm correspond to ventricular caecum, he defines as
oo the esophageal glend, Further, g the genlital organs are not
the specimenn ' o
wen well developed. Thus, whawm appear to -be larvas, Although tahdig
no mention was made 1n Part I, R. PH, DOLLFUS obtained G. ascaroldes

. . . ) *'
(GOEZE) from Salme irideus var shasta and reported (RMLi It atiiEnk

Bulletin de la Socibdté Zoologique de France, Tome IX, 1935). This

was also absent from the material of the author,

(7) Daenitls, MARGOLIS!' roport states that D, truttae of the present




in Salmo leveratus, Salmo nelma, and Salmo -talmen in the Lena River{?),

the Enlsel River(?), The anadowlll River (?) and the Obi(?) and

menhban C. oncorhynchl (laterb?habdochona )» which

‘sitlc in the intestine, Agaln, the same author publlshed artlcles

parasite paraslte . 53.55,53.353.53,

genus was obtalned from the intestine of Oncorhynchus t nerka in

- o—t v .- P P N S B tmel S¥ e - emwas e e -
PUSRP Y

fresh water and that the parasltes are not numerous. AXMEPOB'S report
states that D, truttae DUJARDIN was obtained Iin a large number from
Salvellinus loucemaenis and Salmo myklss in fresh water, that only

one Oncorhynchus nerka harboured the specie, and that thls could

N

~ found
have been accldental. It is further renorted that the specle 1s waum

Iltwish(%?) water baslns., (question ﬁhgks by the translétor). The genﬁs
‘was absent 1n the author's material.

(8)C¥stidicola; With respect to the present. genus, in_lg}l Yhigeyoshl
ishii-publiah§dgkncyracanthns salmoﬁicola, wﬁicﬂ?s pargéitlc in the_

alr bladder of Oncorhynchus masou, as & new épacie; thls was later .
transferred to whi th%praeent genus, Emm&m@m&&ﬁ@mmﬂﬁé In the articlé;
Parasites in Fish", which Tsunenobu FujJita published during 1920;1922,
references are made to transferred to

h.was obtained from the.intestiﬁe of fry of Oncorhynchus keta, Cf.fuqyi
(same as above), which was obtained from the intestine of Oncorhynchus

JORDAN :
adonls MUMAIY et MCGREGOR and Oncorhynchus. rhodurus JORDAN Iz et

MCGREGOR, and Spiroptera " salvelini, which was obtalned from the

intestine of the same hosts,as new specles. The last-mentloned

specle was later Ilncluded 1n the present genus. These are all para-

entitled "Vermes Parasitic in Fishes in thg Lﬂké‘siw““ during 1926- jj

oo




e

paraaite parasite paraslite . EEE 54 54¢54.54 54. .

oy - -

| n&nmﬂmnmmhnﬁum&mnmumumnmnmhmnmnmﬂmmm /
1028 he obfairad C. sulvelinip{rom Salvelinus pluvius' at the same

.. - e oaass e o

——. -
- - -

time he obtuined C., iwana from the coeloma and ldentified this as

e . B i

' + published addltlional
s now specle. During 1934 -~ 1935 Sanaka Yamaguehkl nGdndwmnaunczmii

observations .

6 concerning C. salvelini, and obtained C, salmonicola from Oncorhynchus

rhodurus JORDAN et MCGREGOR. 1In 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-montloned three specles in his article "Species of Fresh
water Fish in Japan and Its Parasites". Tsunenobu fujita mentions
C. salvelini, C. salmonlcole, C. farlonls, and C. impar in his Fish

Pathology. Further, he reported on a new specie, C..brevicauda, which

’

in v Vol. 42
he obtalned from Salvelinus malma, on page, 259 of 1939 Hokkaldo Telw-

¥

" koku Daigaku Nogakubu Kiyo; and in 1940, he published Y. chitosensis

)

‘a8 & now specie , which he had obtained in the air-bladder of momninpnnia

Oncorhynchus keta, in wham Vol. 8 of Dobutuugaku Rwiho, In his 1955

the air-bladder, the intestine, und the esophagus of
report AXMEPOB reports of finding “, farlonis 1nﬁ§alvelinus leuco~

and
maenisx\Salmo mykiss, Thus, the parasites, which belong to the

present genus, numberd nine:

Cystidicola bravicauds FUJITA, 1939

C. chitosensis FUJITA, 1940 i
C. farlonis FISCHER
C. Fujlil FUJITA. 1921 ~» Rhabdochona fujiil

(Dobutsugaku Zasshi - 1926-1928, p. 309)
Co Ampar SCHNEIDER -
Metabronema lwana -+
c. 1wanu FUJITA, 1928 -3 Rhabdeshangmonnanhpooad

(¥ish Pathology, p. 86) .
C. onc%rhynchi FUJITA, 1921 'é‘hhabdochonu




o ‘Qd.raéi‘té':paraalte paraﬂitG Tl T e -

brevlgauda,-ln which male is not mem knoﬁn; is'as*tolious{'lﬁzfg

‘description, the amuthor leaves the table as Lt is,

) A~‘:~:: L] * € . . ' ,
‘e 55 8505\)055.05 50.

e . s P P T )

:f;;. -Oncovhvnchi (Dobuxsu&aku Zaashl 1926~1938, p. 309}
. . - ﬁalmoniaela (ISHIT,-1011)
G.. * salvelini (FUJITA, 1922)

The table of refarence, which excludesRhabdochona and

<

the three specles, which'woreAgrénéferred £0~Metabronema,'dnd_Q;f:ﬂ':‘* 3

"

| Genltal nlpples not present behlnd anus -----C. chitoaenais
' {;Genital nipples present behind anus ~v---~-—-2 o |
Four pairs of single genltal nipple in front of anus,, "1;fn.'
four or five .palrs behind anus ------~~--—--~------O. aalvslini

Even number of genital nipplas in front of ‘anus --44-53‘5 '-'f“ S

- . ‘.

~Sevéh'pairs in front of antg; rlve'palﬁs,bahind anﬁJQC{imﬁarff*.'iiu
3 / Ten §airs in front of anus; four palfs:béhlﬁd‘anus---G‘fafiénis’?>f'ﬁﬁ §
1011 palrs in front of anus; 5~4 pakrs behind anus—- .aalmonicola

only | S T P

The above ‘table is base%A?n the. genital nlpple' ey, it
onl -

cannot be used in the case of"femaliﬁ The last two specles can hardly

be dlétingulshed by other poipté; however, slnce thera_is‘né.original'“gl

The author obtalned many specimens from the g alir-bladder
end the coeloma of fry of Oncorhynchus keta, which he had collected
in Aowori-Ken, Some differences were observed In the nuwber of the a

genitul nipples; however, the author felt that the differonces were

variation between speclmens., Thus, fhey were identified as C. salmo=- 1

nicola.

t

(9) Metabronema (=g Cystldlcoloides). The first appearsnce of the

presont gonus in tho literature of thls country probably is M. iwana

o e p——— ey

on poage 86 of .Fish Pathology by Tsunenobu FuJita. Tho spocle was flrst
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paragito pﬂsagite parasite _ " ‘56'56°56°56°56°'u?] SN NS '
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‘Publlshod by tho game author as Cystidicola 1wana n, sp. in Dobutsugaku .

g
}
v

.-

Zzagshl; here the specle is transferred to the present genus. Fur?h?r,

ht,publiéhed five ‘n_ew speciéa in 1939 in Yol. 42 ctf Hokkaldo Teikoku
Daigaku.Nogaku-Bu'Kiyo =N onéorhynchi uidhokmianhodneatainet £rom
and ¥, amemasu o | _
Oncorhynchus masou, M. kosugil from Salvelinus ledcomaenis, o oalye-:.. ?
lini from'Oncofhﬁnchua keta and Salvelinus lgucomaenis, é#d ﬁcAlati;?J' ;
cauda from Onéofhynchus nerka, 'Furthef, in'1935 ﬁ;m& BAY?IS'coﬁtfi- ‘ |
Suted an article entitled "Four new épegies of~n§matgdes" in Vol.llé,
ser; 10 of‘Anﬁ. Mag. Nat., Hist.; in %his articie hé puﬁl@shed M;
truttae és a newvspecie. However, 1in h;a opinion Cyatidicola w;

Metabrénema and 8 he states wlamh Co salvelini to be M. salvelini,

However, this salvellni 1s different from the above-mentloned M,

Salvelini. The name of the preaént'genus does not appear in U. S,,

AXMEPoB's
Canadian, or Sovélyt reports.

in the first collection -
<] Among the speclmens_ of the author,whlich had been m sent

r

to him by.the Flsherles Agency, what anpears to homuh belong to the
present, genus was found in Oncorhynchus nerke. However, the specimens

can consisted solely of females and the author was unable to identify

. . approxlmatdly
them, Ho reported thom as M. spe The slzewls 20-36 x 0,7-0,8 um ;

?

were very long
there gy two or three strands of thread-like=-object coming out of one

¢rd of the egg. The size of the egg U was approximately 40 x 20 //;
the egg

urd contalned larva, Thus, in the end six specles can be counted to

belong to thls genus. They are, M. lwana, M, oncorhynchi, M. bli kosugii,

Wl'amomusu, M. salvelini, and M, latlcauda. .The»tnblé of reforonce .




O

énrbsito puraslto paraglte. . B57¢57e57¢57.570

IR} - vee cmw * .

‘ ears are .
s shown below. It appeama as though the dlstinctlionstiu somewhat

clearor in comparison wlth Contracaecum or Cystidicola, However,

in which<on1y
thua there are specles umtimtinm female 1s known. Varlatlons

must aiso be considered. Thus,the table 1s not suffliclent.

Width of tall 1s wm wide and 1s approximately equal to |
the length and is rectangular inishape --—----;-M. laticauda

: The tall becomqs smaller towards the énd e~e=cemeemem-- p——".

| Eggs are‘large:VQO xi40,CL cmeemmm———cce. -M. amemasu

- (Zgas sre smaller —---cecece-memcoscocaoooo- -3

Genital nipples are single ==c-emecccecacaa. 4

s zGenita; nipples in front of anus are in m groups of two ---7-5
G;nital nipples: 8 palirs in front of anus and 2 palirs at the
back of 8nus ==w-eua= et e, e e —————— M. kosugil -

4 ' . | ‘ '
‘Genital nipples: 10 palirs in front of anus and 3 pailrs
at the back of anus =-e-ecwveccecacaac --=M. sa1v§11n1
Genltal nipples: in front of thkm anus in one part m groups of two;
however, countling singly 16 palrs: 2 palrs at.the bagk of anus
et e DL L L el M. iwana

5

Genital nipples: 13 palrs In front of anus, 3 pairs at the back

0f anmls emvcccaccowa. M. oncorhynchi

(10) Rhabdochona, There are 10 - 12 high ridges running longitudinaily

along the inner wall of the oral cavity In the present genus. The ends

in the llterature in this country

of the ridges become teeth, The first reference to this genus appears

to ©e the publicatlon of a specle as. Cystidlcola oncorhynchl and C,
fujil by Tsunenobu Fujita in 1922; these were later transferred to the
prosent genus., Next, he published a spocimen as Rh. salvelinti Sp. On

. o | 6"\!.\
pege 172 Vol., 1 of 1927 Dobutsugaku Rewiho; the same item wos also

it e ge




suraslite parasite purasite 58,58.58.58,58,58,58,

~mblished in Dobﬁtsugaku 7zasshi., TFollowing this, Sanaka'Yamnguti puinddat

: Shu
published Rh, amago n. Sp. On page 372 Vol, 6 of Vobutsugaku kKuiho.

The acove-mantloned three species are mentioned in "Fresh Water Fish

of Japan and Thelr Parasites " by Hisao Kobayashi; ¥Fish Pathélogy
vy Tsunenotu fuiita also mentlons these. . In 1640 the game author

on
sblished Kh. oncorhynchi n, sp, @m page 388 , Vol. 8 of Dobutsugaku

Sh : .
&J&ho. Kemn MARGOIIS states in his report thut mmma he obtalned rh,

g0.(?) (translutor's note: question mark is tm in the original manus-
crléh) in the'intestine of fry df Oncorhynchus nerka and thut they~ére
& rare, & The ulove accounts indicate that the qucies of the present
genus found in salmonold fishes are two In Rhe. oncorhynchl--3h, fujli.
sr.d Rhe salvelini-~ and ith. amago. A comparlison was md made of:

thesa'by tubulating distingulshable characteristics. However; iih,

Sh

. ' ‘ ’ w
cr.corhyncehi, whlch was published by Fujita in 1249 Dobutsugaku Rwiho,

wos deserised in terms of female onlv, and can hurdly be distingulshed

from the spacle, which was published as Cyrssidlcola (Qyemtdioubmmfm

.

®& trunslutor's note: Cystidlcola?) oncorhynchl srd lster transfefrod

to *tle prasent genus. The descriptlon of hirh ridges in the oral cavity

Lf no* eaffictlent snd the identiflication Ls difficult. iiowever, *tho

vrtnor Teels that they are identical, The tuble of reference, const-
Fuclo€ with this excluded, 1s us follows:

(LO “33h rldges of chitinous substence in ths oral cavity

| mme e ith, amu o

Pk bl eld ro s coraistlng of & closely located rldges in the

!

Corud Cnl ity e




purusite purasite parasite 59564584 HL. 59,58,
Copuls tory wing is dlstinct »nd well developed «=--Rh, fujill
2 or

Copulatory wing is absentﬁfan hardly be recopnized ==----=-3

Genitul nipples: 8- pairs In front of &nus, and § psirs at the
vack of snus. Bpg slze: 43 x 24 AL -====-Rh. oncorhynchi
Genitsl nlpples: 10-12 palrs in front of unus, and 5 pairs at

the back of anus. Bgg slze: 58 x 32 -=---~Rh. salvellni
Among the specimens of the author, whut eppears to be
£ the present genus was included in the first collectlon which had
b\( 'ﬁ\b "F'l.ﬁl\df(,s, A'((M _
Leen forwarded Lo the authosé he reported them as Rh, sp. Later, he
obLtailned fh. oncorhynchi from the intestine of fry of Oncorhynchus
keta 54 'mm which he had obtalned frow the Prefectural.Hatchery in

hAlsaka, Towada=-Shi, Aomori-Ken. There was a small variation in the

number of m& genltal rnipples; however, they appear to be of the present

AY
AY

spacle,
(11) Ascarophls., There does not uppeur to be any mention of the
present genus in the litarsture iIn thls country. MARGOI IS! report
a small number of :

mentlons thut A, skrjabini was o collected from the stomach and the
TR .. . )

~"teatine of Creortynchus gorbuscha in anlt water., AXMEPOR's reporst
Ttia mentlons that A, malmae ACIHNEROW was obteined from *he intestine

I8 e ww Pog * ’
0F fry of Sulvelirus mulma In fresh water, It was not seen in the

vt ront
e s onterial, -

Vi LCANDUCCKDPS TA

Ot ‘ ‘
+he ¥nown purasitegof Lcarthocephalr, - whieh Is purasitic

o]

3

snlmorold lshes, ag was noted & on puge 81 (page 684) of Part I,

3y noq Yy .
pumber 15 speclas in 7 genera. However, there are cusaes where tnoe




A

poraslte parasite paraslte parasite '60.60.60.60060.60.60°
' were.

speciflc names are not known. There are cases which was taken as

synonyms for others. Thus, the actual number m probably 1ls less,

For convenilence, the followlng table of reference 1ls constructed:

Table of reference of eye

fcoment glends. The oral hooks are collectively located. iosts

are lund anlmals eewaweo. 1. Aréhiacanthocephala

6 éement glandgs 1in general., Oral hooks alig#ned in radial

fashion salternately, Ilosts are mainiy aquatlc anlmals
—————————— e e ———— 2. Palaeacanfhocephaig

Cement glands are multinuclear cells; the "storage-sac" ig present.
Oral hooks are allgned in radlal fashlorn, hosts are aquatlc

animals»-~———----f¥---5. Eoacantifocephala.

The first order is not related. 'Thé abovenmentloneg para-
sltes belong to the second snd the third order.
Rt Palaeacanthocepnala., Those belonging to this order have the oral:
hooks drawn up ln a duom small cubes; maln "groove-tubes™ are on the
side; in a female, the single "llgament sac" breaks., In a male, there

_ usually.
are slx cement glands; there is no protonephridium., The main families

h\ and
&Y0

fhadilnorhynchiduae, Gorgorhynchldue, Polymorphldee, Bchinorhynchi-

\

dee. The speclies mentloned above belong to +tha three familles ex-

¢ludinn the weo second, Eoucanthocaphala, - In this order the oral

a radial
hooks are mmemumditph sligned in mwddmh fashion ; there 1s no protOneFk-

rldlum; the cament plurnds are multinuclear cells wi*h o large nucleus;
the secretlon de pours Into the "“storsge-sac"., %he muin famlilles are
Pallisertldoe, wuedrigyridae, Neoechinorhynchldne, wmmd Hebosomidao,

uand others, Tho one related here ls weowvchinorhynchidae only,




T . : . parasltes of this gonun, which
F:NLEEP first rocord of whha gauaun

—v e EE R N S R L —— .t 4 e mes N S R R L

——

1s parasitic on salmonold fiahes@ﬁuiﬂm literuture of~Jamn9vms w the

.srticle by Tsunenobu Fujita on Acanthocephalus entitled "Vermes Para-
sitic On Fry of @mawm Salmonoid Fishes" in 1916 in Vol. 28 of Vobutils:
gaku Zasshl; the specle was not ldentifled. The same author wroto on
Bchinorhynchus gadl MULL (= E. acus RUD.) and a new snecie A;agthoce-
phalus eéhlgoensis in Vol. 32 of ¥obutsugaku Zaséhi in 1920: the next
year, in 1621, he reported on A, oncorhynchl n, sp. in Vol. 33 of
Lobutsugaku Zas&hi. In 1931 VAN CILEAVE published Lcanthocephalus
aculeatus n. sp. whlch is paragitic on dncorhynchus nqua, aﬁd A,
acefbus n. Sp., which 1s parasitic on Salmo irldeus Gibbéns, in Vol,
15 of Doputsugaku Rulho, 1In 1935 Isokiehl Harada discussed mgrked
varlatlons in the number of%hooks, the number of ro&s of hooks, or

) the g;ze of eggs in V61;‘14 of Talhoku Teikoku Daigaku ﬁinogakQ;Bu
K£yo (Tathoku Imperial Uni%ersity Sclence and Agriculture Eaculty
Bulletiﬁ),iand sFated that the ;bova foﬁr species of Acanthocephalus

. should be all ldentified as A; echigoensié. In 1936 the ;uthor aﬁé Q
Tetéuo ¥orishlta made a report on one male.and one female speclmens
of Acanthocephalus echlgoensls, which had been obtaiged by Mifusa

. ' . -Ken
furozawa in Salmo mocrostoma from Sano River in Yamanashitm , & on

page 761 of Vol. 48 of Dobutsugaku Zasshl, Fish Pathology tpm@am (1937);

by Tsunenobu Fujita mentions, in additlon to the above-mentlonad spe~-
cles, Acanthocephalus angullae (MﬁLL), which 1s parasitic on Oncorhyn-

chus magous of Echfnorhynchusl the publicatlon mentions E, salmonls

!
]
{
i




R4,

Europo,

paraslte purustfo paraslta 62062062062.820

.and B, truttao b@hﬂAuY - o
WULL thlch is parasitlc on Oncorhynchus kof%’)nd Niphon spinOJus in

e
S AT

DM AN MMM BRI Bolbosoma & caenoforme (HBITZE), which 1s

parasitic on Oncorhynchus nerka in Kamchatku, and B, heteracanthe

N e o -
- =~

(HRITZE) in(iiéorhynchus %iEE>in Europe. In 1937 the author and Tetsuo

e &

- m——

Morishita publlshed Rhadihorhyncholdes miyagawal n. g., n. sp., which

hed been obtained from Salvelinus pluvius from Taguchl Rlver in Nligata-

" Ken, in Vol, 21 of Jikken Igaku Zasshi (HIPEREMENRREMMIDEGERE Journal

of Experimental Medicine)., Further, In the same year in the same pub-
lication, Tetsuo Morlshlta published Neoechlnorhynchus tsintaoensls
. ‘ ' o-

n. Sp., which he had obtained from Oncorhynchus masou In Tsingtana,
Reports of U, S, &, and Canada mention at the beginning

Zchinorhynchus sp, and Bolbosoma sp.; however, the former is E, gadl

was

and among the collection, which usnnkrdminuan made in rivers and lakes

during Apr. - May, 1955, the name of Neoeéhinorhynchus rutllil appears,

In the collection, which was wade in © K July-Sept., 1955, Echinorhyne

chus and Bolbosoma are noted; the fact that the'former may be useful:

. :
in qéermlning'the borderline of fish distribution 1s also indicated.

MARGOLIS's 1956 report shows kchinorhynchus gadl, Nipporhynchus sp.,

Corynosoma strumosum later period larﬁae, Corynosoma spp. late perlod

larvae, Bdbosoma sp., late perlod larvae, and Neoechlnorhynchus rutili,

Of these, ths genus, Nipporhynchus, was established by A. C. CHAKDLER
in 1834 In hls theses, "A revision of the genus Rhadlnorhynchus with

the descriptions of new gonera and specles", which was published on

hw\W59

.

Pe 355 of PARASITOLOGY, Vol. 26 No. 3. dowever,h§anaka Yamagutl dm at

o mp— s
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tems o oaRragrly baoﬁiﬁ,(}b,(‘)(},C"S’(;U,’
i

the ond of his suoplomentary urticle on & new spoclae, Rhadinorhynehy,, |

N e - s s ev s m aeva wemtme  $e S g e et ]

kétsuwonis, of ‘Harada wmd notes thut there 1s not sufficient °V1d“mgul
to regard 1t as‘a new genus. AXMEPOB's report mentlons six spociny-. |
Echinorhynchus gadi, &, salmonls, Corynosoﬁa strumosum, Bolbosora caow
. nacon nofofme, Neoechinorhynghus crassus, and N. cristatus, Tha_liuLm
1né of the aboy; is as follows:

Paiaeacanthocephale order
Lchinorhvnchldae family
Acanthocephalus acerbus VANCILEAVE, 1931

A, aculeatus VANCLEAVE, 1931
A ", echigoensis FUJITA, 1920
L. . oncorhynchl FUJITA, 1921

EchinorhynChus gadl ZOEGA in NULL&R 1776 : ."- : ;
E,_ . salmonis MULLER |
Eo : SPe | i
~ B. truttae SCHRANK
 Rhadinorhynchidee family
v Nipporhynchus sé.
_ Rhadinorhyncoides miyagawal FUKUI et MORISHITA, 1937
Polymorp%%ae fﬁmily
~,Bolbosoma caenoforme (HEITZE)
‘Be - SPe
.Corynosoma strumosum HEITZE

R . .‘ c. spp°

'<§“‘ancanthocephala order
Neoechinorhynchidae family
heoechinorhynchus crassus VANCIEAVE '

N . ecristatus LYNCH i
N. rutili (MULLER)
No tsintaoensis MORISHITA, 1937

O0f the above Acanthocephalus becomes a specle of A.

ochigoonsls, Lf we agrese with Harada'a theory. ¥opr raferonce, tho




poraslte paraslto paraslte 64.64.64,64.64,

characteristic of several parts are llsted from the oflglnal publi-

cution,

- o . S US G S AN A Ee G GO AN G AP an T an B BB

headlngs wa of table on page 48,

2nd

ficty column ~ Slze i
rd peduresnn
#nle} " - Size of ip

4th ¢t s
Goa " ~"&ip-sheath"

first entry - A little longer than lip,ulqu

second " - h 1ittle shorter

5th " - "Eggxﬁﬁ&ﬁi?) { trantatorto-—note—guostion nurk-by-+he
' : . ' Lraretatory .

1st entry - a little longer than Iip pudrrses
6th " = Mumber of hooks | '
lst entry - vertical

8~10 x
horizontal 7-8.

7th column - Length of hook
~8th " - slze 9f~§mbryo

.. Srd entry = none

O e G W D G en G G0 G e S P W D G OD G W ae e B

Lonsideration of such factors as the dewusdiopm growhh of

Ve

- .

the specimens, the state of preservatlion of the maeterial, orlginal

var}&tions leads one to the belief that these four species are iden~

- e

: tical as was shown by Harada, The author exswlned and compared %he

reproductive organs with ta respect to wmh the original description

‘and the diagram; he falled to find differences sufficient to ldentify
. .:as i' ;' . .. o ’
theq te- Al separate specles. The cowparisfins were not made with

type specimens; therefore, nothing definite cun be moéd stated. jow-

over, the author 1s inclined to accept Harada's theory.

' 1
(2) Echinorhynchus, B, gadl is found parasitic on m%g salt water

i fisnon; Sanaka Yamagutl reports,in his 1935 report, finding it in

. -
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)

(.)

‘logy by Fujilta differs conslderably from E, gadl; thus, it appears

puvuslto paruslto paraslte

65.65065,654654650

“vxnguchi“ (golden mouth), Cvclo~aster owstonl (JORDAN et SKYDER}),

. -cw @ ==

Stereolepls ishlinagl (HILGENDORF), mmmm&q@mg annlpgenys nigripluls
(iilgiﬁfg et.SCHLEGFL), Arctoscopus japoﬁicus (STEINDACHNER), Hexa-
graommos oteskll JORDAN et STARKS%\, gmd Linanda punctatlsslima (STEIN%
DACHNE?, and others, As the‘apeclfic ﬁame indicates, 1t ls dlunmad
prevalent in cod. The author has obtained it in a red snapper in

the author
Hokuriku. Gimospnobmne B, ° salmonls cannot be comparad since whapa

not seen tha !
ggSmm mmgm original description., Numerical information in Fish Pathoe

that it is a differsnt snecle.

(3) Nipporhynchus, Thls genus was published as a new specle by A, C.
' his '

CHPFDLER in wn article , "A revision of the genus Rhadinorhynchus

with descriptions of new genera and specles™, on page 355 of Vol. 26,

Parasitology in 1934, *he name was glven hmuRh the parasite, which

Isokichl Harada publlshed as Rhadinorhynchus katsuwohls, which 1s

parasitic on bonito, in his artlcle, "A new species of Acanﬁhocephéla

from the Japsnese Bonlto, Euthynnus", published on p. 10 Vol., 2 of

Sha.

are
Lobutsugaku Rwiho. Its marked characteristlcsd ad is four long and

thin cement glands. liowever, even the reference to Chandler's origilnal

article, as Yamagutl states, does not reveal sufficlent dlfferences b
to define as a new specle, MARGOLIS! report mentions Nipporhynchus SPe;

howavor, it probably is Rhudinorhynchus katsuwonis, The author collected

spacimens uhlch .
WaGa appearm to belong to the present speclen. However, thers are some

-f%tZL{ !

pointa of fih difference; therefore, the report on it will be made

o rrerrerprs w0 oy




puraslte parasite parasite . - 66.66.66.60.66.66.

(4) Rhudlnorhvncoldoa. This gonus was doeflnod aas a new gonusg bv the

L I e L N LR L ] - s w ey mm—w

1 . A
guthor and Tetsuo Morishita in 1937 ns was stated above. UHu brief

. RS, : et et wmas P oae

dcamn&p‘outllne of its characteristics are as followst: the - P s
ore
eylind$rical; the oral hooks in the front im- smaller than those at

the back and those on the veritral side are larger than those on the

dorsal side; there are no hooks on the tody, which 1s cyllnderical

in shape, and on the head; the "1ip-sheath" is cylindgrical; the walls

-

are double; the brain is located in the middle of the "lip-shsath™;

E the lemnlscus 1ls a ltttle'shorter than the "lip-sheath" and is

~‘ . .J:‘ '~«:".~. tei . . . - ey . . . . e s v
- YPingereshaped™; the té@iculus is & aligned vertically mdu adjacent

r

to oné another and is located in the anterlor portion of the posterior

'

. half of the body; there are four cement glands which-are arranged

[ :
° “

':~g§r§;&e¥ﬁtouone,another in a group of two; fhe ovarium is circular;

" fhe utérus and‘thv~u£erine bell are short; mature eggs. fill the

P .-

éoaloma}<thp“middle ehelf’haa_elongated terminals; the inner shell

__15 distincte. The present genus resembles Leptorhyncoides KOSTYLEV,

"-f_}z;siq or Tenuisentla VANGIEAVE. However, it &mmﬂ&ﬁﬁmmu.differs cdmp»

-,
- e -
. ¢ -

fletoly in, tha number of cement glands, nmrp ghape, or “stp~sheath“

Tho author foels that ’
One nhadinorhynchus aspinosus FUKUI et MORISHITA (Jikken Igaku Zasshl

';_Vol{‘z;,‘No. 1, p. 59), which has been obtalned in Teutis fuscescens

fh}U YN), should be classifled tnm as belonging to the present genug.

(5) tBolbocoma- The specles belonging to the present genus can be

fegéilyﬂpocognlzed by 1lts extraor@iﬁary shapo, Ghari, o.,'there is

C o
!

©an pxtfobdly:aﬁollon portion folioﬁing,tnaﬂneck;:folléwod]by;a'markedly

e

s,

T R p— 3
Wy
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: paraaito parasite

. . )
@
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. . . . et lo - . ' T . :)‘ "
parnﬂitg. ens e anw ‘.. n 67 67 6'7 67 6'7 6‘70

- ORI v v adne man o
ey el A= s

. +he main truﬁk of SA~“
thin povtion, which forms the body . There are many hﬂmuuius

ed WA mw e \

I
”~

et - freg

e it e Aetee e

ir this swollen‘portibn.“ ‘ho b%iﬁ?IEsvform roughly two band§:A The
mature G par&aite of this genus lis parasitic on salt water mammals;
those, which infect salmoﬁoid fishes, are larvae. As has béen mentioned
above, MARGOLIS' and AXMEPOB's reports méntion B, c§en9forme.‘ However,
Fujyta,(Fish Pathology) stateg-thét éhe idgﬁt;ficgtiogxﬁééTéaaeAfn-
Lnmature speciﬁens. ‘The author obﬁéiﬁed many larvae f?ow éﬁéérhynchus“
gorbuscha in Hok%aido;'however, éinéa the roproductiﬁg orgaﬁé'wére'

rot developed sufficlently, the 1dent1fi§ation vias imgoasibie.'

$he mature parasite of
(6) Corynosoma.(\fhis genus 1ls also parasitic on sea blrda and marine

}»/ ..'.

animals. . The anterior portion of the body 1s extremely-tﬁ}éﬁ;‘ Tﬁb ST

body briFt¥es are found to thela posterlor portion of:the body., Thus -,
the genus can be recognized easily., There are specles which have . hﬁé

4

,

betstieos around the genital‘Opening located at the nmdwd pdstefior’end~"

of ‘the body. Thoe Specles of this gonus are not in the author'é'materiai;
(7) Neoechinorhynchué. The characterlistics of éhls.genus are that

cell A :
1t is small in size generally, and taha that- 1t has s large nucleus 1n

the epidermis. The %é:sz short and circular; mmnmmnmbmmﬁmﬂmhamh it

‘ extremel
nas few hooks of which tha oneslocated in the anterior ond ars largg.

neports mentlon X, cragsus, N. erlstatus, N. rutlli and N, tsintacensis;

‘ are
however, they were%caught din 319 in frosh water. There ie no specimens

in the author's pa possession which belong to the present genusg,

Copanoda

Viith roeforence to Copopoda, which is parasitic on salmonold

e -

T -



Ay - - . -
Le

Iy melte parasite paraslito 68,68,68.068.68,
among tha Japanese llterature |
fisneg,ons can clte the refarence to & spacies =- Gallas reapax, Le-

almonls, L. stromii, Lernasopods curplonis, L, sslmones,

Y

peophthalrus s
ord L. edwurdsii-= in Fish Pathology by Tsunenobu Mijlta in 1937. In
esch cuse, it'ls the Introductlon of %he specle found In Lurope,

thls in 1939, OSenaks Yemagutl publlished o naw anecle, Lepeo-

Tellowing
" phtheirs uernol, on puge 451 of De. Suduo Yoshldu hd Shukups Dinen-3hi,
Qbun-iien, 2-¥on ( Dr, Sedao Yoshida Corgratulatory .ommewor:iive Publi-

¢s tlon, Europesan Languuage Volure, Vol. 2).  Y. J.miy sand Canudlan

| reports mention Lepeophthelrus sulmonis, Ergasllus sp., and Sulmincola
faelculata; AX&EPOB'S report mentions four sbeoies, Salmonicols thymallil,
Selminlcola edwardsl, S. blcaullculuts, and Lepeophtheirus salmonis.
(rote: the referencas in the author's posscsslon mhate spell Salmiricola,
Sulﬁonlcola, and Sglmlncola. The suthor feels that whis these wére
errors in printing. Since the author.cannot éonfifm 1%, they were
cophnd copled as they appesar). In 1954 RAiichi Hoshina and Takeshi
P Suepaga‘pubyished Salmincola yamame n. s»,., which he ob+railned wm
from Salvelinus pluvius on page 75 of No. 1, Vol. 41 of Jour., Tokyo
Uriv., Fisherlgs. The Iysting of these specles are as follows:

Callgldae

3. Callgus rapax (M, EDIARDS)

?. lepeophthceirus salmonls FROYER ‘ )
3. L. stromil (BAIRD)

4 L. wenol YANAGUTI, 1939

@ Ergasilidae

5. Ergasllus spp,

Lernnaopodidae
6., Lernaeopoda cerplonis FROYER : ' .

e R e

et e e _

P i i 4w
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et BRI

. a ro e
narasite parasito paraslte 59060.69069469469.,

By . ’ ¢

7. L. salmoned KRﬁYER
8, L. edwardsil OLSSON

9, Selmincole blcaullculata

1C. Se edwardsl OLSSON

11. S. "~ falculata (WILSON, 1808) WILSON, 1915
12. 3. thymalll ¥ESSLER

13. S. " Yamame HOSHINA 6t SUENAGA, 1954

The author féund many Speéimens of thls wmgenua 1in the

two collections, whilch had been forwarded to tivd him from the Flsherlea

hgency. The 1is£mm@ was shown on pages 628 to 632 of Part I. How-

weno i
these
“ever, whim wawnmm agreed completelv with LepeOphthelruj\ Thus, 4author

reported them under thls name.  However, in U. S., fh Canadian, and

they .are
Soviet reports mmmmm identified as L, salmonis. Thus, the author

felt that, 1f thesewg;;.an entirely different specle, hbmmmwddmia they
would be useful in establishing & dlstributlon border of flshes.
Hﬁwever, the author came to have I~ doubtSon readiné MARGOLIS' thesls,
‘“The 1dentlity of the Specles of Lepeophtheirus (Copepoda) parasitic

on Pacific 8almon (Genus Oncorhynchus) and Atlantlc Salmon (§a1mo
Solar)",\qn pe 889«892 of Can, J. 2001, 36 (1955). He made extensive
_1nvest1éations of thls éenus in salmonold fishes both in the Paclific
end Atlantle, mmmémmnmm consulted am literatures extensively, énd

wrote that the ldentiflcatlon as & new specle by Yamagutl dsmbhn

vias the result of inadequate descriptlon by ¢. B. Wilson g and T. and

A. Scott whose report%uarmd used as references. The author agreos

%ith thls view. Thus, he feels thut L. uenol and L. salmonls should

huio

be repurded as synonymous, Tqaﬂés all the maferial the author has on

thls genua,




" are otbe}’reports on "white spot" disease. BRooks and reports by Hissao

P

0.70,70.70,
phrasite, pupasito parasite 7O°70‘7O° .

VIII Prohtozca

almost ' . _
The sauthor madeAFo consideretion of Protozoa which are

ume s
serasltic on sulmonold fishes. However, since the present vol
1% !

are not for speclallsts, he will give u general outline as a reference.
' in the literature of this couqtry |
The first reference seems to be the report on hyxidium oncorhynchl n,

sp. (Oncorhynchus masbu), Chloromyxum salvelinl n. sp. (Salvellinus

leucoﬁaenis), Ch.-chltosense n. sp. (Oncorhynchus keta), Ch. glganteum n.:

¢

sp. (Oncorhynchus gorbuscha) and Ch. quadriforme n. sp. (Oncorhynchus

keta, Oncorhynchus gorﬁuscha, and Oncorhynchus masou) by Tsunenobu i

Fujlta in hls article "Studles on Myxosporidia of Japan" in 1923,

In 1935 Nuneo Watanabe reported on Ichthyophthirius multifiliis; there

Kobayashl In 1935 and 1936 ard Flsh Pathology by Tsunenobu Fujita in *

1937 mention thls. Further, the book by Fujita mentions Costia sp.

(fry of Oncorhynchus masou), Cyclochaeta domerqueri (fry of Oncorhyhchus :

masou), Lyhphosporidium truttae (Salvelinus fontinalls, U, S, A,), !

__,.—_..,\\~

st} N

Lentospora cerebralis (HOFFER)( Salmo irldeus GIBBONSY , Europe; @EE%E:Q

5\ N

r° " y .
Hynchus masouj the fbm Atlantlc Ocean; Salvelinus Fontinallis), Octo-

e

mitus Intestinalls truttae (MOROFF)(Salmo irideus GIBBONS, Europe),

N
O. salmonis MOORE (U. S, A.), My@idium oviforme PARISI Qfécorhynchus )
./;“\-, " . \-—-//'/
?asog,>Europe; Salmo irideus GIBBON3, U. S. A. ), Chloromyxum truttae

‘and ’

/ ‘ )
LEGAR (Oncorhynchus masou, France), Thelohania ovicola (AUERBACH)

{(Niphon spinosus, Swltzerland). Although there tism 1s no mention of

it In U. S, and Canedlan reports, AXMEPOB's report mentions Henne guya




71.71.71;71.71.81.715

ro~

pﬁruslto parasito paraslte

salminicola WARD (Oncorhynvhus keta, Oncorhynchus nerka Oncorhynchus -

S P S - - _-- =

¥isutch, Salmo thymallus). The 1list of these 1ls as. follows:

Flagellata (éMastigOphora)‘

. Tetramitidae S (7 mo\-.,o.l.t.\n?@
1. Costla sp. (Author's note: C. pyriformis DAVIS, 19432) ™"
Hexamitldae

2, Octomitus Intestinalls truttse (MOROFf)

3. O salmonis MOORE

(Author's note: This genus 1s now Hexamita),

fponccan

Sporozoa
l'Chloromyiidae
4. Ghloromyxum chitosense FUJITA, 1923
{ 5. Ch. . glganteum FUJITA, 1923
"6, Ch, ‘ quadriforme FUJITA, 1923
. Chs selvelinl FUJITA, 1923
hyxidiidae

'5*8; Myxidium oncorhynchi FUJITA, 1923
9 M. - Oviforme PARISI

nyosomatidae .
. lO; Lsntospora cerebralis (HOFFER) o . ‘ , .

2’

. (Author's note) This genus ‘13 now Myxosoma)
E L. Myxobolidae ‘ '
i-";:llfg Henneguya salminicola WARD.

| '-Nosamatidae '

*i 12, .Thelohanla ovicola (AUZRBACH)

. Fomtly umknown
4%. {}3.:‘Lyﬁ§ﬁosporidium truttae

© Cillats "
3910phryidae
14. ‘Ichthyophthirius multifilils FOUQUET .
Urceolariidae -
15. Cyclochaeta domerquel WALLENGREN

bledders and
The author examined the gall-ha the bile of

- o waterlal which hs had collected in Hokkaldo. He found nothing which




‘ éurunlto parasite paraslte ~ 7
. " had |
resoembled a spore, Sinco this mmm not much relatlon to the presont
investigatlon, thé‘gxamlnat;on was n&f.éarried further,

Annelida. Hirudinea.
Fish

As one, whlch is parasitic on salmonold fishes, Pathology
iby.Fujita-on page 47 mentiops Pontoﬁdélla moorgi OKA only. *here 1is
no other fecord. It'appéﬁrs that ;t lﬁfects :vesh water fiéh; however,
there lé no other record.
Acarlina,

Some ticks were found in a bottle,.which‘contginéd Anisakis

‘ salaris, which 1ls parasitic on Ohcorhynchus keta, 1n the collectlon
forwarded to‘the author from the Fisherles Agency, and in & bottle,

--v;hlch contalined Phi:lénemé, which 1s parasitic in amQ Oncorhynchus
nerka, and in‘ahm a bottle, which confaineé parasite. from dncorhynchus

: keta; The laﬁter two were seng from the U, S. A; It is not kpown

whether these ticks had happened to be 1n the bottles, whether these

. .entqred the bottle during collection, or whefher these were in the .

.,’.. live . . . . ..

1nternal organs of fishes, The md@mnbmmtinh attempt at an identification .

1s‘nop"being made; dfmbdmid when 1t Ls completed, on the basis of the

ecology of the genus&kfll answe /l l

hese questions’,

IX Results of the Investipatlion and Discussion

Ag the reading of Part I and Part II of the present re-

port will reveal, what the author has done 1ls to 1dentify a very small

.puuber of species among the parasites which are parasitic oni?aw main

salmonold fishes. Further, they are all known specles. Nothing new




<

Pty drig

&
LT A

Wi

has been gained, ' :

Psunenobu Fujita especlally publlshed many new specles,

v
K

)&f@éitc parasitb_pnrasibe T2,T2.72.72.72.72,

- - .- - . e - —ve

As was stated in Part I, there have been many roeports
concerning parasite on salmonold flshes in thls county; @owhobm
lHowever, many

: waS
of these dealf§ with 4he materlal which h me»e obtalned in fresh water,
O are ) '
Only few reports mme by Fujita m ls avallable concerning material from

the sea, The present lnvestlgatlons by the author were conducted

- mainly on material which had been obtained in the ocean. The author

Some of the

1s grateful for having been given thls opportunity. f@ho neawonmdan

reasons for the lack of worthwhlle results are as follows:‘

B _ o of parsaltes
(1) The upmmnmbhen collectlion was made by amateurs on board a ship

where. ths opancitim working was difficult,

'f(2)f“The number of f£ish investigated was few.

ALY .
- ~
LY

27 (3) The work was carried Bydthe‘author in his spare time between

< [ \

hisg main work and mmmmmﬁmmmmmm many other work,

(4)' Mumber of days was few on account 6f conforanceﬁ and othor"

reasons.
\(5) Iﬁvgufficient literature, J

When the esuthor was first asked by the Flsheries Agency,
he understood the work to be a mere identification of parasitel collected,

Un this basis he accopted the work. Howsver, the work developed 1into

: flsherles
,the aroa related to whw problems between Japan, U, S, A. and Canada,

. on ‘H\c {x&:{. OY- Mo.Si'\'CS
irto the problem of distinguishing the American and the Aslatic straingf

.0r into the problem of bordexr with respect to the dlstrlbutlon of flsh




@

¢

O.

-

bhrnslto paraslte paraslte TBTBTH 137573,

»

{n the north Paclific Ucean. Vith respect to whnmumgm this situatlon

m '
the author has already made several regpowendations to the I"isherles
Agency. in 6rder to solve the problems of the nuture mentloned adove,
1+ will be necessary to fullfill at least the dudimmmdunddusm followlng
conditions:
(1) It will be necessary to have a speclalist in parasltes who
willl devote full time to the.iﬁvestigation.
will be | Y
(2) <+t ta necessary to establisgh a place amnd employAnumber of
people to investigate many flshes.
(3) It will be necessary to continue the investigations for at
least five or six years.
"a large expenditure will be

(4) Thus, bemubtinbhommozaoaengm necessary.

pae ianinREAbitndninpantentnoomhnibhnolnng,

LEO MARGOLIS made important contributiongi_. The suthor

feels thet the reasoanor his success are:gz

PEETTITT SUE ST SREVER USSR YE -

(*"' .o a speclallzed . .
that the work was done in mm research institute, that he is a |
young,ama able, and full tlime worker, and that the work was carried
with sufficlent fundsand with a well-equipped libraty.

. -The problem of the investigation of mp paraslites in fish
in&uture

wlll occur in connection with fisherles problems with U, S, #,, Canada,

Sovlet Union as well as with fempitem China and other countries in the
south., I would woeommm suggest that the Fisherles Agency set up a
specinlized agency to carry on research and investigation with able

and young parasitologlsts to accumulate knowledge,




o

\

€>;

parasite marasite parasito TA.T4,74,7T4.74.74

.tho authof.: |
Finally © apologlzesthat the investlipgutions, whlch were
undertaken with aumoh QQ much effort, diad ndryield wuch useful results
on important points. At the same time he w;uld m express hls deepest
appreciation for-asslstance and co-oparation %o officials of concerns

both public and private.

X Refersnces

There are many literatures on salmonoid fishes and their
. 1s made of kh main works
parasites; the llst gliven below mmmmmmmmmmﬁmmmmmm which the author
consulted directly ( in alphabetic order of authors),

Aoyanagl, Helshi(1957):
Hoholin Nihon Retto~San Tansuligyo Rul Sosetsu (Intro-

duction to Fresh Water ¥ishes of Japén. A book, (Daishu~Kan)
Axmeﬁob, A, X. (1955): Parasites in Fishes in the Kamchatka River, _.

The Paciflc Filshery and Oceanographlc Réseafch Report Vol. 93.

Jepanese Translation, | |
Babaskin, Ao (1928): Die Trematoden des Amurlachges (keta), Brachyphe

\

allus amuriensis n. sp, Centb, f. Bakt. (i1) 75, 213 -'18,

Baylis, He A. (1935) Four new specles of nematodes. Ann., Mag, Nat.,

Hist. Ser. 10, Vol. 16. ,

Ckhandler, A. C, (1934): A revlsion of the genus Rhadinorhynchus with ‘
descriptions of.new genera and‘specieb; Parasitology Vol 26, Noe
3, pp. 352-359, |

Dawes, B (i956)= The Trematoda, & book (Cambridge Univ. Press).

Dollfus, R, PH. (1935)' Sur @ Contracaecum, Thynnascarlis et Amphicaecum,

Bull, Soce Z00l, France, Vol, 60, pp. 88-92,

———— (1935)‘ Nematode du genre Goezla chez une Trulte Arcen-clel
(Salmo iridens W, GIBBONS) d'Klevage. Bull. Soc., Z200l. France
Vole 60, pp. 244 - 265. '

Eguchi, Sueo (1933): 4 study on Parasltes in sélmonoid Flshes., Part I,
Koto
On a.now Tromatoda in Salmo milktschitsch (WALBAUM). Osaka Igaku

Senmon Gakko Zasshi Vol, 1, No. 2, pp. 24-29.




s

parhsite parasite parasite L T5e75475075,75,75,

Fujita, Tauﬁenobg {1916)5 Vormea-?arasltic on Fry of @moca Salmon.

DO Zatsu VOI. 28, ppo 175"'1’77.
we-==(1018): On a new speclen of Azygla. Do Zatsu Yol. 30, pp. 269»274.
Trematoda
ce—==(1020)¢ On a New Specle’ oﬁg:repidostomum) in Trout in Hokkaldo.

DO Zatsu’ VOl. 32’ @pa 105"'1

em——— (1920-1922) Pavaslites in Fish. Do Zatsu Vol, 32, @ pp, 275-283;

Vol. 33, pp. 1-8, 137-141, 292-300: Vol. 34, pp. 577-584,
~----(1926-1928) Vermes Parasitic on Fish in Lake Biwa. Do Zatsu Vol.
38, ppe 39~45: Vol. 39, ppe 157«161: Vol. 40, pp. 303~314, |
weee=(1927)% On new nematodes from & fishes of Lake Biwa. Do Shu Vol.

1, No. 5, pp. 169-175.

;.--;(1932)5 Oon a New Specile of genus Contracaecum Parasitic on Fish.

_ Suiszan Kenkyu Rui-Ho Vol. 2, Nbo l, po 25.
--—-(1937)' Fish Pathology, a & book, (Koselkaku)

-

---»~(1959) on ‘the nematode parasltes of the Pacific @ salmon. Hoku
" Tei “ai No Xi Vol. 42, Pt. 3, pp. 239-266.

w-w-w(1840): Further notes on nematodes of salmonold fishes in Japan,

Do .Shu Vol. 8, No. 4, p.‘577.
Fukui Tamao, and Morishita, Tetsuo (1936) “on several specles of
Acanthocephala in Japan. Do Zatsu Vol. 48 No. 8 9, and 10, p.759,

_.----~(1937) A Study on Acanthocephala in Japan. Jikken Igaku Zasshi

i' 00&: -

Vol. 21 NOo 1 po 360

' r---f(;QSV) Further notsa oh several specles of Acanthocephala in

Japen. Jikken Igaku Zasshi, Vol. 21, No. 12, p. 1841,

.Fhkuil Tamao (1958):"0n & study on lineage of salmonoid flshes by

_8a parasites. In, N, P. F. C., Document, Ser, No. 221.

. meee-(1058): Parasites in salmonold fishes (Part I). Yokohama @ Daie

HQshinu; Rilchi, Hoka Suenaga, Takeshl (195

»_gaku Ronso Vol. 10 (Shizen Kageku Keiretsu) NG. 1.

-4-7(1960): A short preliminary note on parusite§ of the North Pacific
salmonold flshes. Libro Homenage al Dr, Eduardo Caballero y Caballe-
llo, pe 521, | o

Haréda, Isokichi (1928): A new specles of Acanthocephala from the Japa-
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Fig. 1. A - Lecithaster glbbosus., Found at Hatano Hokkaldo. Host -«

Uncorhynchus keta, Locale of infectlion --Intestlne. Colloc;ed

on Nov. 22, 1957.
B.  Brachyphallus crenatus. Found at Sharl, IZokkaldo,

Host ~- Oncorhynchus gorbuscha, Locale of Infectlion -- Stomach.,

Collected on Sept. 3, 1958.

1. Ofal sucker 2. Pharynx 3. Cirrus sac, 4., Depression

in front of .ventral sucker, 5. Vantral sucker 6. Intostine

7. Testlculus 8. Semingl receptucle 9; Vvarium 10.
Vitelline gland 11, DPlace where intestine bends 12, Excretory .

bladder 13, Excretory pore. 14. Seminal vesicle 15. Yolds

on body wall

page 24

Flg. 2. A. Proteocephalus sp. Larva,. Found at Wakubetsu, liokkaldo.
Host = Oncorhynchus gorbuscha Locals of Infection - Intestine.

Collected on Sept. 2, 1958. Total length - 1,5 -

Be. Phyllobothrihm sp. Young larva. As above.. Total length

i '4 ulu]s
. - (Original drawing)
- Flg. 3.
A, EBubothrium crassum: head portion. Féund et Abashirl, Hokkaldo.
Host - Oncorhynchus keta., Locale - Appendix pylorlca. Collected:

ov., 23, 1957.

B. As above. Undergone transformatlon. Found at Hatano, ilokkaldo.

Host: Oncorhynchus keta. Locale of infectlon: Appendix pylowrica,

Collected: Nov. 23, 1957. )

C. As above, Horlzontal section. Found in the North Pacific.

Hosi: Oncorhynchus kXeta. Locale of infoCtLOn: Appendix pylorica,
&-‘ ‘Collected by the Flsherles Agency Research vessel.

(Original drawing)
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Fig. 4 . A )
Sacd Found:
A. Phllonemu sp. 2 93x1.2 mm., Head end, North Pacific., W, 165°

N. 519, tHost: Oncorhynchus nerka, Locale of infectlon: hboalomd
From a frozen fish sent from the U, S,
B. ming As above Q. Tall end.
C. As above. O “eud_énd.

D, A3 above,- Q> Tall end.
(Original drawling)

p&age 32
Filg. S
L. Anisukis salaris. Head end of larva. Host: Uncorhynchus nerka,
Locale of Infectlon: Coeloma, 24x0,5 mm, Found: North Paciflc
W 136 - ' 39° N 56° -~ 589, From frozen fish from U. S. Ao
B.*.As above. Head end, | |

C. As above. Tall end.

page 36
‘Fig. 6 | |
' Contraéaecum adunca _2_ Head end. 38x9.8 mm,
. B .As above. Tall end.A
c; :As above. 4? Head end,  30x0,65 mm
D. As above. %all end.
-Hpst: Oncorhynchus @ gorbuscha. ILocale of infection: duodenum
8and coeloms. Found: Ajigazawa, Aomori-Ken., Collected:
Yar., 28, 1958. | |
| (Original drawing)

A, Cystidicola wm salmonicola. 4> Head portion. 10x0,2 wum.
Host: Oncorhynchus keta, fry, length 54 ame Locale of inf-
oectiont coeloma, Alsaka Hatchery, Mimotoki, Aomori-Ken.
Collected: Mar, 29, 1958.

Be. &s above., Tsll end.

-G As above. Tall md@ end of another individual.

D. Asa above, ;§;_ Near gonltal opening.




