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ABSTRACTS: Thirty-nine of makerels in Sagami Bay were dissected. Parasitic helminths 
obtained from them are as follows: Kuhnia scombri as monogenetic trematode, Opechona orientalis, 
O. olsoni, Lecithocladium excisum, N ematobothrium fil iforme as digenetic trematodes, Echeneibothrium 
bifidum, unidentified larvae as cestodes. Anisakis-Iarvae (Type I & II of BERLAND, 1961) as 
nematodes, N ipporhynchus seriolae, Bolbosoma sp. as acanthocephalan (Table 1). Some taxonomic 
discussions for O. orientalis and N. seriolae were given. 

INTRODUCTION 

The present study is an observation on 
the parasitic helminths of mackerel, Pneu
matophorus japonicus in Sagami Bay. 

Since the parasitic helminths of the 
vicinity of Japan were studied by GOTO 
in 1894, some excellent studies have been 
carried out by ISHII (1935), ISHII et SAWADA 
(1938), Y AMAGUTI (1934, 1935, 1938, 1939, 
1941, 1952), KANDA (1958) and others. 
However, they put the stress on the 
morphological and taxonomical studies of 
the parasites except Anisakis spp. There
fore, the problem of the incidence of those 
helminths, actual1y an important study to 
the marine product industry, is left intact. 

In this paper, these problem are stressed 
addition to the description of each hel
minth. Previously, the following reports 
concerning the parasitic helminths and 
copepodes in Sagami Bay were published, 
namely, in No.1 (KATO et al_, 1963 a, b, c) 
alfonsis, Beryx splendens, frigate mackerel, 
Auxis tapeinosoma, barracuda, Promethi
chthys prometheus, in No.2 (ICHIHARA et 
at., 1964 a, b) horse mackerel, Trachurus 
japonicus, in No. 3 (ICHIHARA et al., 1965 
a, b) flasher, Parapristipoma trilineatum, 
butter fish, Psenopsis anomala and 
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"hashikinme", Gephyroberyx japonicus. 

ON THE MACKEREL 

On some ecological characteristic and 
others of mackerel, Pneumatophorus japo
nicus, the authors review the MATSUBARA 
et OCRIAI'S description (1965). 

Mackerel lives near the coast and makes 
the littoral migration. If the environ
ment is suitable to the mackerel, the fish 
does not make an elaborate migration. 
Mackerel is one of most use of general 

among the fishes and is delicious in Spring 
and Autumn. It is eaten fresh or boiled, 
moreover, processed into canned goods 
and salt preserved goods. 

Mackerel (over 8 cm in body length) feeds 
on sardines, gobies, horse mackerels, 
squids, sea squirts, polycheates, amphi
pods, c1adoceras and phytoplanktons_ 
Mackerel, on the contrary, is devoured 
by skipjacks and marlins etc. especially, 
black marlin, Makaira nigricans mazara, 
blue marlin, Makaira indica and spiny dog 
fish, Squals acanthias. 

MATERIALS AND METHODS 

In order to obtain the fresh mackerels 
as soon as possible, the authors went to 
the fish dealers on the coast of Sagami 



46 RES. BULL. MEG URO PARASIT. MUS. NO.2, 196B 

Pneumatophorus japonicus 

Bay, namely Odawara, Manazuru, Kome
gami and Akiya. The localities of the 
fishes were comfirmed. The dissections 
were mainly performed at the laboratory. 
As for the trematodes, cestodes and 
acanthocephalan, the calculations were 
based on the specimens treated in follow
ing manner; fixed and press~d in 70% 
alcohol , stained with Mayer's or Dela
field's hematoxylin, mounted in Biolite or 
Balsam. However, the calculations of 
some monogenetic trematodes were based 
on the specimens fixed in Schauzin's 
solution. . and . . stained :' with Heidenhein 
hematoxylin. As for the nematodes, the 
specimens fixed in 5% formalin solution 
were made transparent and used for the 
calculations. The number of examined 
fish was thirty-nine. These fishes were 
collected in the period, from Jan. 1964 to 
Dec. '65. Body length of these fishes 
18.2-31 cm. 

RESULTS 

1. Kuhnia scombri (KUHN, 1829) 
(Figs. 1 & 7) 

Syn. Oclocolyle scombri Kuhn, 1829 
Octocotyle major GOTO, 1894 
Octoplectanum truncatum (DIEs., 1850) 

Habitat: Gill 
Infection rate: 5.2% (2/39) 
Number of the parasites per one infected 

fish: 1 
Deposited specimen: Meguro Paras it. 
Museum ColI. No. 4252, 4853 

Description : Based on the two whole 
mounted specimens. Body lanceolate, 

decreasing in width in anterior and pos
terior extremities. Body length 2.6-2.9 
mm, 0.48-0.49 mm in width, oral suckers 
elliptical in shape and 50-83.5,u x 36.9-
46.9,u in anterior end. Suckers lie obliquely 
to median line. Each hind end is directed 
toward the interior. Genital pore separa
ted by a space of 0.16-0.29 mm from 
anterior end of body, surrounded by two 
muscular reniform bulbs. Each bulb has 
five hooks. These bulbs more over have 
two accessory reminiform lobes situated 
anterolaterally, each bearing a strong 
hook, which is accompanied by a short 
hook at its base. Vitelline gland present 
on lateral side of body except for anterior 
extremity. Other genital organs could 
not be observed. Opisthohaptor, 0.29-0.33 
mm x 0.33mm, nearly heart-shaped, bearing 
two pairs of anchors, one large 0.10 mm 
in length, ' another about 20,u in length. 
Large anchors also differ from small 
anchors in their shape. Large anchors 
thick, bearing the spur at their lateral 
side. Anchor's tip bent to the spur. Small 
anchors slender, without spur. Clamps 
present: four pairs, all nearly equal in 
size, 43 - 50,u x 38.2 - 50,u. They slightly 
longer than wide in many cases. 

From knowledge based on the specimen 
of a mackerel, Scomber scombrus, in West 
English Channel, Kuhnia was established 
by SPROSTON (1945) . GOTO (1894) described 
two species of monogenetic trematodes 
of a mackerel, Scomber colias obtained 
from Misaki fish market (located in Japa
nese Pacific coast) and named a large 
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species Octocotyle major (syn. K. scombri) , 
a small species Octocotyle minor (syn. K. 
minor). According to GOTO (1894) the 
former species has in total five pairs 
of genital spines, the later species has in 
total six pairs of genital spines. SPROSTON 
(1945) related " it may be that GOTO was 
missed as to the significance of the specific 
characters he used owing to the paucity 
of material and in his worms the second 
pair of terminal hooks and two of the 
genital hooks are lost.. . . O. major GOTO 
is a synonym of Kuhnia scombri (KUHN) 
and Octocotyle minor GOTO is a valid 
species." That is, according to SPROSTON, 
K. scombri might bear a total of six 
pairs of genital spines and K . minor a 
total of nine pairs of genital spines. 
The present specimen is identified with K. 
scombri on the basis of shape of clamps 
and of large anchors and numbers of 
genital spines. 

2. Opechona orientalis (LAYMAN, 1930) 

(Figs. 2, 8, 9 & 10) 

Syn. Pharyngora orientalis LAYMAN, 1930 
Habitat : Stomach, intestine & pyloric 

appendage 
Infection rate: 35.8% (14/39) 
Number of parasites per one infected fish : 
1-80 (involved immature specimen) 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 4736, 4812 

Description: In unstained state, the 
worms are white in color, semitranspa
rent. The shape of the worm will be 
described on about seventy whole mounted 
mature specimens. Measurements, how
ever, were performed on 13 mounted 
specimens of these seventy. Eggs were 
calculated after they were dissected from 
the worm fixed with 5% formalin solu
tion. Body 1.09-2.7 mm x 0.34-0.67 mm, oval 
to elongated, flattened to ventrodorsal. 
Maximum in breadth post equatorial. One 
of specimens equal in breadth through
out except anterior and posterior end of 
body. Cuticle of entire body covered 
with minute spines. Cup-shaped oral 
sucker, 56.5-80p X 43.1-83.5p, ventroter-

minaI , often contracted. Prepharhynx 
present. Pharynx cylindrical, 50-73p x 40 
-50p. Intestine bifurcated at anterior of 
ventral sucker, extending to end of body. 
It lies in anterior third of body, spheri
cal, 0.096-0.14 mm x 0.10-0.15 mm. Cirrus 
pouch club-shaped, including internal semi
nal vesicle and pars prostatica. Proximal 
end of pars prostatica swells, 50-80p x 50 
-70p. Genital pore in oblique front of 
ventral sucker. Seminal receptacle and 
vitelline reservoir between ovary and 
anterior testis. Testes elliptical, slightly 
elongated in transversal axis, tandem. 
Anterior testis 0.097-0.15 mm x O.l0 - 0.27 
mm. Posterior testis 0.10-0.23 mm x O.12-
0.29 mm. Ovary variable in shape, that 
is, globular or oval or subtrilobate. It 
lies anterior to testes, right in some 
degree to median line of body. Uterus 
between ovary and cirrus pouch. Eggs 
elliptical, 46.8-63.4p x 33.2-43.4p . Excre
tory vesicle tubular, extends to anterior 
in right side of median line of body. It 
terminates at the level of pharynx. 
(Observation on the excretory vesicle was 
performed by the specimens which were 
fixed with 5% formalin solution and not 
stained.) Excretory vesicle often contains 
many small granules stained deep in red
dish brown with hematoxylin. It was 
observed that these granules present at 
the median between oral sucker and 
pharynx in one monnted specimen. (Body 
length 2.4 mm. Maximum body width 
0.43 mm) and at the posterior corner of 
oral sucker in other mounted specimen 
(Body length 1.7 mm. Maximum body 
width 0.46 mm) (Fig. 10). But these 
specimens closely resemble O. orientalis 
in the shape of body and organs. If it 
.is presumed that the excretory vesicle 
of the specimen has not been broken at 
its distal end, the vesicle may reach to 
the anterior rather than to the pharynx 
or at oral sucker. If the deduction above
mentioned is correct, anterior extension 
of excretory vesicle of the present speci
men would be variable. 

O. orientalis (LAYMAN, 1930) is closely 
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Table 1. Comparison of Opechona 

O. orientalis O. orientalis 
(LAYMAN, 1930) (Y AMAGUTI, 1934) 

O. orientalis 
(YAMAGUTI, 1939) 

Body (mm) 2. 10-3,28 X 0.360-0.557 2.25-2.83 X 0,34-0.48 1. 65-2. 0 X O. 26-0. 46 

Oral sucker (mm) 0.081-0.098 X O. 065-0. 070 0.042-0.063 X O. 063-0. 080 0.050-0.054 x O. 063-0. 075 

Ventral sucker (mm) 0.114-0.147 (diameter) 0.11-0.14xO.125-0.14 0.087-0.144 (diameter) 

Prepharynx (mm) 0.163-0.245 0.13-0.21' 0.16-0.18 

Pharynx (mm) 0.049-0.081 X O. 043-0. 065 0.042-0.062 X O. 052-0. 062 0.036-0.048 X 0.035-0.040 

Esophagus (mm) 0.114-0.163 

Testes (mm) 0.163-0.245 (diameter) 

0.14 

0.16-0.18 

0.11-0.15 

0.12-0.21 X 0.1-0.17 

0.078-0.14 X 0.096-0.15 Ovary (mm) 0.131-0.163 (diameter) 0.13-0.14 X 0.11-0.13 

V. sem. ex. (mm) 0.19xO.11 

V. sem. in. (mm) 0.07xO.09 

Egg 0.054-0.062 X O. 032-0. 035 0.058-0.066 X O. 039-0. 047 0.063-0.072 X 0.042-0.051 

Locality Peter the Great Bay Toyama Bay Inland Sea 

related to O. scombri YAMAGUTI, 1938, 
which was obtained from mackerel of 
Inland Sea of Japan. O. scombri mainly 
differs from O. orientalis on the anterior 
extension of excretory vesicle's attaining 
the middle of oral sucker. Measurements 
of O. orientalis described by LAYMAN (1930), 
Y AMAGUTI (1934, 1939), MANTER (1940) and 
the present authors and those of O. 
scombri by YAMAGUTI (1938) are shown in 
table 1. As this table shows, some of 
present specimens accord with O. scombri 
in their body and organ size. Thus O. 
orientalis is indistinguishable from O. 
scombri in that respect. Moreover, the 
shapes of body and organs of these two 
species are so variable that they can not 
be distinguished. Regarding the anterior 
extension of excretory visicle of present 
specimens, they extend to the level of 
pharynx. For this reason, scientific name 
of the present specimens is designated as 
O. orientalis. 

3. Opechona olssoni (YAMAGUTI. 1934) 
(Fig. 3) 

Syn. Pharyngora olssoni Y AMAGUTI, 1934 
Habitat: Stomach, pyloric appendage 

& intestine 
Infection rate: 31.7% (12/39) 
Number of parasites per one infected fish: 
1-37 
Deposited specimens: Meguro Parasit. 

Museum ColI. No. 4781 
pescription: Based on six mature moun

ted specimens. Body, elongated, some
what flattened to ventro-dorsal, 3.3-6.9 mm 
in length, 0.61-0.9 mm in maximum width 
decreases slowly to anterior extremity_ 
Body mostly covered with small spines. 
Oral sucker distinctly cup-shaped, 0.34-
0.61mm x 0.27 -OA2mm, incision on anterior 
corner of its ventral side_ Prepharynx pre
sent. Pharynx elongated 0.20-0.28 mmx 
0.11-0.13 mm in length. Esophagus 0.36 
-0.71 mm in length, distinctly divided into 
two parts. Anterior part of the organ 
short, surrounded by great number of 
large cells. Posterior part of the organ 
lined with intestinal epithelium. Ventral 
sucker lies directly behind the bifurcation 
of intestine, round, 0.19-0.27 mm in dia
meter. Caecum extends to the posterior 
extremity of body. Oval testes 0.20-0.50 
mm x 0.26-0Al mm, tandem, these slightly 
elongated longitudinaly, lie in posterior 
two thirds of body, each separates or 
contiguous. Seminal vesicle consists of 
two parts: internal seminal vesicle 0.15 
mmxO_17 mm, external seminal vesicle 
0.27-0.17 mm in calculation of one speci
men (B. L. 6.8 mm). Cirrus often protru
sive. The shape of the ovary is usually 
oblong with one end constricted, but may 
be round or trilobate in a few cases. 
Ovary, 0.14-0_3 mm xO.14-0_3 mm, lies at 
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orientalis and O. scombri 

O. orientalis 
(MANTER, 1940) 

O. orientalis 
(ICHIHARA et al., 1968) 

O. scombri 
(Y AMAGUTI, 1938) 

1. 363-2. 214 x 0.307 -0.375 

0.165-0.285 

1.09 -2.7 x O.34 -0.67 

0.056-0.080 x O. 043-0. 083 

0.096-0. 14 x 0. 10 -0.15 

0.045-0.183 

0.7 -1.15 x O.27 -0.43 

0.045-0.060 x O. 042-0. 063 

0.050-0.102 x O. 093-0.120 

0.020-0.054 

0.050-0.073 x 0.040-0.050 0. 045-0.054 x O. 030-0. 042 

0.030-0.075 

0.051-0.061 x O. 027 -0.034 

Galapagos Islands 

0.097 -0.12 x 0. 15 -0.29 

0.067 -0.16 x O. 083 x O. 20 

0.10 -0.25 x O. 067 -0.14 

0.060-0.080 x O. 050-0. 060 

46. 8 -63.8/.1x33.2-43.4/.1 

Sagami Bay 

0.060-0.110 x 0.105-0.165 

0. 057 -0. 075 x O. 078-0.132 

50-60/.1 X 30-33/.1 

Inland Sea 

the posterior along the center line of body. 
Seminal reservior round 0.25 mm in dia
meter (E. L. 6.9 mm) obliquely left, behind 
Dvary. Uterus lies in space between 
ventral sucker and ovary, inter-caecal 
field . Uterine eggs 60-83 p. x 46.8-53 p. . 
Vitelline gland follicles lie from the 
posterior end of external seminal vesicle 
to the end of body except · for extreme 
hind tip. 

This fluke was often obtained with O. 
()rientalis from the mackerel. Description 
above-mentioned agrees well with YAMA

GUTI'S description on this species. 

4. Lecithocladium excisum (RUDOLPHI, 

1819) (Fig. 4) 

Syn. Distomum excisum RUD., 1819 
Habitat : Stomach & pyloric appendage 
Infection rate: 43.5% (17/39) 
Number of parasites per one infected fish: 
1- 12 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 4780 

Description: The flukes were mostly 
found in stomach. But only seven of 
them found in pyloric appendage. Mea
surements stated below based on seven 
mature mounted specimens. Body elon
gate with tail. Width of body abruptly 
decreases at near of ventral sucker. Body 
except tail, 2.0-3.7 mm in length, 0.34- 0.75 
mm in width at the level of vitelline 

gland, tail 0.75-4.9 mm in length. Body 
surface with cuticular denticulations. Oral 
sucker cup-shaped, 0.31-0.54 mm x 0.41-
0.69 mm lies at anterior end of body, and 
bears two incisions at each side of median 
line of ventral anterior margin of oral 
sucker. Intestinal caeca extend to body 
end. Roundish ventral sucker, 0.23-0.40 
mm x 0.22-0.49 mm, lies near oral sucker. 
Testes round or transversely elongate 
oval, 0.12-0.34mm x O.20-0.44mm, tandem 
in anterior third of body. Seminal vesicle 
elliptical, 0.27-0.70 mm x 0.16-0.27 mm, 
with muscle wall. Its posterior end con
tiguous to anterior testis. Pars prostatica 
winding, with pars prostatic cells, and is 
limited with uterus in anterodorsal to 
ventral sucker. Pars prostatica opens to 
anteroventral end of oral sucker through 
hermaphroditicus. Cirrus projects from 
body on some specimens. Ovary oval, its 
anterior border more curved than its 
posterior border, situated in posterior half 
of body proper, 0.090-0.34 mm x 0.10-0.40 
mm in size. But in some specimens, ovary 
situated in the boundary between body 
proper and tail. Vitelline gland consists 
of seven tubular forms. Two of them 
ascend beyond ovary level in many speci
mens. Seminal reservoir small, directly 
behind ovary. Excretory arms united 
dorsal to oral sucker. Uterus extends to 
tail, ascends to dorsal sides of testes. 
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Eggs 20-23p x 10-12.5p. 
Present description agrees well with 

description on this species by YAMAGUTI 
(1934). The authors' observation on excre
tory arms conforms the conclusion made 
by YAMAGUTI (1934). 

5. Nematobothrium filiforme Y AMAGUTI. 

1934 (Fig. 11) 

Syn. Nematobothrium sabae ISHII, 1935 
Habitat: Gill 
Infection rate: 12.8% (5/39) 
Number of cysts of the parasite per one 
infected fish: 1-6 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 4825 

Description: Encysted in pairs. Cyst 
under pressure, elliptical, 1.0-2 mm in 
length (measurements on three specimens). 
Body thread-like in shape, 14 mm in 
length and 0.32 mm in maximum width. 
(measurements on one mounted specimen) 
Oral sucker elliptical 50p x 37.4p in size. 
Pharynx small, follows oral sucker. Testes 
0.55-0.85 mm x 0.080-0.090 mm, situated in 
symmetrical, distance 0.40 mm from 
anterior end of body, elongate, more 
swollen to posterior in shape. Ovary and 
vitelline gland are similar in tubular 
winding shape. Ovary extends to forward 
from near the middle of body, in which 
small seminal receptacle present. Vitelline 
gland extends to backward from seminal 
receptacle. Uterus distinctly well deve
loped, occupies all the space of body 
except near the anterior and posterior 
ends of body. Eggs 13.4-13.6p x 6.8-7.4p, 
fill uterus. Description mentioned above 
well agrees with YAMAGUTI'S (1934) and 
ISHII'S (1935) description. ISHII (1935) 
described N. sabae as new species being 
collected from mackerel, that is, same 
species of present examination. According 
to ISHII, N. sabae differs from N . fllzJorme 
in the position of the ovarian complex. 
YAMAGUTI (1938), however, described 
"since the shell gland complex is sub
jected to considerable variation ... , it seems 
to be of no great taxonomic importance." 
therefore, YAMAGUTI (1938) made N. sabae 

synonymous with N. flli/orme. 

6. Echeneibothrium bifidum YAMAGUTI. 

1952 (Larva) (Figs. 12 & 13) 

Habitat: Encysted in visceral serous 
membrane 
Infection rate: 17.9% (7/39) 
Number of parasites per one infected fish: 
1-3 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 4898 

Description: Measurements based on 
two mounted specimens. All worms were 
found encysted. Cysts like rice-grain 
in shape, white in color, 3.1-5.6 mm in 
size. Scolex eight scoop-shaped bothridia. 
They are about 0.25 mm in length, about 
0.11 mm in maximum width, and coardi
nate with two each. This connective part 
may continue to short pedicle. There
fore, probably four pedicles present. Each 
bothridium is provided with about twelve 
transverse and two longitudinal septa. 

YAMAGUTI (1952) obtained a larva of 
this species from the body cavity of horse 
mackerel, Trachurus japonicus. In the 
present examination besides the cysts of 
E. bifldum, some other cysts (Fig. 14),. 
which contain a worm, elongate, 3 mm 
and 5.6 mm in length about 0.6 mm ill 
maximum width (measurements based on 
two mounted specimens), were found in 
vis cere I serous membrane of four fishes 
(1-2 per one infected fish ). The organ 
corresponding to its scolex, however, has 
not been completely differentiated. So, 
although the cysts clearly appear to belong 
to cestode, the identification for them 
cannot be performed (Marked with an 
asterisk in table 3). 

7. Anisakis sp. (larva, type I of BERLAND 

(1961) (Fig. 15) 

Habitat: Body cavity & visceral serous 
membrane 
Infection rate: 25.6% (10/39) 
Number of parasites per one infected 
fish: 1- 7 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 13307 
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Description: Measurements based on 
four specimens. Body 19-33 mm in length, 
0.3-0.5 mm in maximum width. Boring 
tooth in anterior extremity, esophagus 2-
2.7 mm in length. Ventricle elongated 
0.8-1.3 mm x O.22-0.27 mm in size. Tail, 
0.12-0.14 mm in length, round with a 
small spine. 

8. Anisakis sp. (larva, type II of BERLAND, 
1961) (Figs. 16 & 17) 

Habitat: Visceral serous membrane 
Infection rate: 2.6% (1/39) 
Number of parasites per one infected 
fish: 1 
Deposited specimen: Meguro Parasit, 
Museum. ColI. No. 13241 

Description : Body 15 mm x 0.41 mm in 
size, esophagus 1.1 mm in length. Vent
ricle 0.34 mm x 0.25 mm, boundary between 
ventricle and intestine is straight to 
lateral. Tail conical, 0.12 mm in length 
with no spine. 

9. Nipporhynchus seriolae (FUKUI et MORI
SITA. 1937) (Figs. 5 & 18) 

Syn. Rhadinorhynchus pristis of FUKUI 
et MORISIT A, 1937 
Rhadinorhynchus japonicum of 
KANDA, 1958 

Habitat: Intestine 
Infection rate : 35.2% (14/39) 
Number of parasites per one infected fish: 
(I) 1-8, ~ 1-4 (involved immature) 
Deposited specimens: Meguro Parasit. 
Museum ColI. No. 4742, 4883 

Description: Based on seven 
mounted male specimens, five 
mounted female ones. 

Male: Body 5.1-13.9 mm in 
0.48-0.7 mm in maximum width. 

mature, 
mature 

length, 
Trunk 

cylindrical, slender to the anterior extre· 
mity, which bears many small sheathed 
spines. These trunk spines arranged in 
two groups. Trunk spines of anterior 
zone almost encircling trunk. But those 
of posterior zone dispersed to ventral and 
lateral surfaces of trunk. Proboscis, 1.1-
1.9 mm x O.17-0.23 mm, cylindrical, sligh
tly swollen toward its tip. Proboscis 

hooks arranged in 16- 18 longitudinal rows 
of 24- 26 each. Hooks of basal transversal 
row form a straight line. Proboscis sheath 
1.4-2.2 mmxO.14-0.26 mm, with double 
wall. Lemnisci 1.3-2.5 mm in length, 
shorter in some specimens and longer in 
the other specimens than proboscis sheath. 
Testes oval, 0.48-1.6 mm x O.28-0.45 mm, 
tandem, contiguous, posterior half of 
trunk. Cement glands four, tandem in 
two pairs. They lie one pair upon the 
other in some parts. Safitigen's pouch 
directly behind of cement gland. Bursa 
copulathrix 0.68-0.70mm (measurements on 
two specimens) . 

Female: Body 25.4-39.7 mm in length, 
0.62-1.0 mm in maximum width. Trunk 
spines bear as same as in male. Probos
cis 1.9-2.3 mm x O.28-0.35 mm in size. 
Proboscis hooks 13-18 longitudinal rows 
of 23-24 each (only one specimens shows 
13 longitudinal rows). Proboscis sheath 
3.3-3.9 mm x 0.22-0.34 mm in size. Lemi
nisci equal to proboscis sheath in length, 
or longer rather than proboscis sheath. 
Eggs measurement as follows. Used to 
measure after being dissected from the 
specimens in 5% formalin solution, outer 
egg shell 67.5-80 fI x 15-19.8 fI, middle 
shell prolonged at the poles, 60-75 fI x 
12.6-15 fI, inner shell 35-45 fI x 10-13.8f1. 

Y AMAGUTI (1963) described that the 
number of cement glands of Rhadinorhyn
chus is two, and that of Nipporhynchus 
four. CABLE et LINDEROTH (1963), however, 
described that although the number of 
cement glands of Rhadinorhynchus had 
never been established, number of those 
is four. And they made Nzpporhynchus 
synonymous with Rhadinorhynchus. FUKUI 
(1965) also, refused to separate Nipporhyn
chus from Rhadinorhynchus. But the genus 
name of present specimens was deter
mined as Nipporhynchus, according to 
Y AMAGUTI (1963). 

FUKUI et MORIS ITA (1937) obtained some 
acanthocephalan from yellow fish, Seriola 
quinqueradiata and mackerel, Pneumato
phorus japonicus and named them R. pristis 
(RUD. , 1802). YAMAGUTI (1963) transferred 
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Table 4. Parasitic helminths and copepoda of Pneumatophorus japonicus in the 
vicinity of Japan reported by previous researchers 

Parasites Habitat Locality or Landing Researchers 

Trematodes 

Mazocreaeidae Gill Misaki GOTO (1894) Kuhnia scombri (KUHN, 1829) 

Kuhnia minor (GOTO, 1894) Gill Misaki Go TO (1894) 

Dactyrogyridae Microncotrematoides Gill Uncertain ISHII et SAWADA 
inversum (Go TO et KIKUCHI) (1938) 

Gastrocotylidae Gastrocotyle japonica Gill Uncertain ISHII et SAWADA 
(ISHII et SAWADA, 1938) (1938) 

Fellodistomidae Tergestia laticollis Intestine Toyama Bay YAMAGUTI (1934) (RUD., 1819) 

Allocreadiidae Opechona scombri Intestine Inland sea YAMAGUTI (1938) 
YAMAGUTI, 1938 (1939) 

Opechona orientalis (LAYMAN, 1930) Intestine Toyama Bay Y AMAGUTI (1934) 
Inland sea (1939) 

Opechona olssoni (YAMAGUTI, 193.4) St. In Sea of Japan YAMAGUTI (1934) 

Hemiuridae Dinurus scombri Stomach Toyama Bay YAMAGUTI (1934) YAMAGUTI, 1934 

Lecithocladium excisum (RUD., 1819) Stomach Toyama Bay, Pacific YAMAGUTI (1934) 

Didymozoidae Didymozoum long icolle Gill Tokyo ISHII (1935) ISHII, 1935 

Nematobothrium filiforme YAMAGUTI, Toyama Bay, Numazu, YAMAGUTI (1934) 

1934 Gill ISHII (1935) 
Tokyo YAMAGUTI (1938) 

Nematobothrium scombri Gill Numazu YAMAGUTI (1938) (T ASCHENBERG, 1879) 

Cestodes 

Tentacularidae Tentacuraria Muscle Toyama Bay Y AMAGUTI (1934) coryphaenae Bosc, 1797 

Nematodes Body cavity YAMAGUTI (1935) Serous Hetrocheilidae Anisakis spp. membrane 
Muscle 

Contracaecum saba YAMAGUTI 1941 Stomach 

Contracaecum sp. Stomach 

Acan thocephalan 

Rhadinorhynchidae Rhadinorhynchus Intestine japonicum FUJITA, 1921 

N ipporhynchus seriolae (FUKUI et Intestine MORIS ITA 1937) 

Intestine 

Parasitic Copeoda 

Lerneopodidae Clavelopsis Gill saba SHIINO, 1959 

them to Nipporhynchus by reason of 
their having four long cement glands, and 
renamed them N. seriolae (FUKUI et MORl

SlTA, 1937). Of course he recognized R. 
pristis as avalid species. Table 2 shows 
the measurements of the species closely 

Vicinity of Japan KOBA Y ASHI (1966) 
et al . and others 

Inland sea YAMAGUTI (1941) 

Pacific Y AMAGUTI (1941) 

Hokkaido FUJITA (1921) 

Tokyo FUKUI et 
MORISITA (1937) 

Kagoshima KANDA (1958) 

Sea of Japan SHIINO (1959) 

related to the present specimen and of 
present specimen, also, all of which were 
collected from the mackerel and yellow 
fish. As table 2 shows, number of 
longitudinal rows of the proboscis hooks 
of present specimens except for one mature 
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female is more than those of N. seriolae 
of FUKUI et MORISITA. Therefore, it 
seems to present a variety of longitudinal 
rows of proboscis hooks of N . seriolae. 
The measurements of the other organs 
and eggs by the present authors agree 
with measurements of those by FUKUI et 
MORISITA. Present specimens are same as 
FUKUI et MORISITA'S species. Description 
on the present specimen perfectly agrees 
with description on Rhadinorhynchus japo
nicum of KANDA, 1958. KANDA collected 
R. japonicum from the same host of 
present specimen. Therefore, present 
specimen is same as KANDA'S species. 
For the reasons above-mentioned, it is 
concluded that our specimens are identical 
with N. seriolae (FUKUI et MORISIT A, 1937) 
and that R. japonicum of KANDA (1958) 
is synonymous with N. seriolae. It has 
not been determined whether R. japoni
cum of FUJITA is a valid species or the 
same as N. seriolae. Confirmation depends 
upon examination on adult worm of R. 
japonicum of FUJITA is performed. 

10. Bolbosoma sp. (young worm) (Fig. 6) 

Habitat: Serous membrane of pyloric 
appendage 
Infection rate: 2.6% (1/39) 
Number of parasites per one infected 
fish: 1 
Deposited specimen: Meguro Parasit. 
Museum ColI. No. 4815 

Description: Based on one mounted 
specimen. Body contracted entirely, 6.2 
mm in length, 0.62 mm in maximum width 
at the level of anterior part of the trunk. 
Weak cyst present around the body. 
Proboscis 1.1 mmxO.55 mm in size, with 
proboscis hooks of 18 longitudinal rows 
of 8 each. Proboscis hooks in fourth 
transversal row from anterior end of 
proboscis are longest, 60-801l in length. 
Each row of proboscis hooks gradually 
diminishes in length in accordance with 
their position with respect to the fourth 
row. Proboscis sheath with double wall, 
1.36 mm X 0.27 mm in size. Trunk spines 
form two groups in anterior part of 

trunk. They encircle the trunk. Genital 
organs still not differentiated. 

Young spiny head worms belonging to 
Bolbosoma spp. which seem to be closely 
related to present specimen, have been 
collected from alfonsis, Beryx splendens, 
barracuda, Promethichthys prometheus, and 
horse mackerel, Trachurus japonicus in 
Sagami Bay (lCHIHARA, 1963 a, b & 1964 a). 

DISCUSSION 

Some discussion with regard to each 
worm stated in the above-mentioned 
article on results. Table 3 shows the 
specific names of worms obtained in the 
present examination. Table 4 shows the 
parasitic helminths and copepoda of mack 
erel, Pneumatophorus japonicus (syn. Scom
ber japonicus) in the vicinity of Japan, 
which have been described by previous 
researchers. Comparison between table 3 
and 4 shows that thirteen species studied 
in the past were not found in the present 
investigation. Some of those thirteen 
species probable found from the mackerel 
in Sagami Bay, if the examined number 
of mackerel in the Bay is increased_ 
Because the mackerel is a migratory fish, 
it poses a problem in obtaining a large 
number of specimen. Species newly obtai
ned in the present examination are Echi
neibothrium bifidum as cestode, and Bolbo
soma sp. as acanthocephala. It is 
interesting that those two species may 
use mackerel as intermediate or transport 
host. 
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EXPLANATIONS OF FIGURES 
1. Kuhnia scombri (KUHN, 1829) (stained) 
2. Opechona orientalis (LAYMAN, 1930) 
3. O. olssoni (YAMAGUTI, 1934 ) 

4. Lecithocladium excisum (RUD., 1819) 
5. Nipporhynchus seriolae (FUKUI et MORI5ITA, 

1937) 
6. Bolbosoma sp. 
7. Kuhn ia scombri (stained) 
8. Opechona oriental is (stained) 
9. O. orien talis (stained) 

10. O. orientalis (stained, small granules extend 
to posterior corner of oral sucker) 

11. N ematobothrium fi lifo rme YAMAGUTI, 1934 
(stained) 

12 . E cheneibothrium bifidum YAMAGUTI, 1959 
13. E. bifidum (encysted) (stained) 
14. Cestode (unidentified) (stained) 
15. Anisakis sp. (type I of BERLAND, 1961) 
16. Anterior part of Anisakis sp. (type II of 

BERLAND, 1961) 
17. Posterior extremity of Anisakis sp. (type II 

of BERLAND, 1961) 
18 . N ipporhynchus se1'iolae (F UKUI et MORI SITA, 

1937) 

ABBREVIATIONS USED IN FIGURES 

E: Egg, IN: Intestine , LE : Lemniscus, N: Neck, 0 : Ovary 
OS: Oral sucker PH: Pharynx, PR: Proboscis, PS: Proboscis 
sheath T : Testis, TS: Trunk spine, V: Vitelline gland, VS: 
Ventral sucker, VSEI: Internal seminal vesicle, VSEX: 
External seminal vesicle 
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