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INTRODUCTION

On the occurrence of the ticks belonging to
the genus Irodes in Korea, only few reports(Ki-
shida, 1936; Arthur, 1957; Noh, 1965; Han et
al., 1966; Kang, 1982 & 1984b) are available.
Arthur (1957) reported on the collection of
Izodes granulatus from the field mouse Apo-
demus agrarius during the United States Army
activities in Korea. In earlier Japanese literature,
Kishida (1936) reported on the collection of
Izodes ricinus (Linnaeus, 1785) from areas in
the northern parts of the Korean Peninsula and
Izodes coreensis (Kishida, 1933) from the sub-
urbs of Seoul in the central area of the Penin-
sula. However, Yamaguti et al. (1971) review-
ed on the ticks of Japan, Korea and the
Ryukyu Islands, and regarded that I ricinus in
the earlier Japanese literature was reliably I
persulcatus (Schulze, 1930) and that I coreensis
was one of the doubtful records reported by
earlier Japanese workers.

Noh (1965) collected one unidentified female
tick and reported the result of taxonomical
study on the specimen with description of L
persulcatus. Meanwhile, Han et al. (1966) col-
lected a total of 4,431 ticks and reported that
most of the specimens consisted of Haemaphysalis
and Boophilus ticks and only one specimen col-
lected in Kyungju was tentatively diagnosed as
1 ricinus without any detailed informations or

descriptions. It is not clear whether the diagnosis
was based on the earlier Japanese literature or
on any other doubtful descriptions.

Kang (1982 & 1984b) collected
numerous tick specimens from the host an-

Recently,

imals and their environments throughout the
Korean Peninsula (South) and Cheju Island, and
tried to identify them. Among the specimens,
lots of Izodes ticks were found and identified as
L persulcatus, and it was revealed that the
geographical distribution of the tick was confined
to the area of eastern parts of the Highland
in Daekwanryung, Kangwon Province.

In this report, the scanning electron micro-
photographs of I persulcatus male and female
specimens were presented for an interest in their
coitus scene and for understanding of the mor-
phological sexual dimorphism and some surface
structures of the capituli and legs, with descrip-
tions.

MATERIALS AND METHODS

Tick specimens: The specimens used in this
observation were collected from cattle in a ranch
called ‘SY’ which is located in Hoenggye-ri,
Doam-myun, Pyungchang-kun, Kangwon-do
(Province) in October, 1982, Among the speci-
mens, a pair of male and female ticks was found
in copulation status by chance. They were
fixed first in 10% formol-saline for 24 hours

and then transferred into 702 ethyl alcohol
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containing 10% glycerine for preservation and
observation.

Observation: The classification and iden-
tification of the specimens were done through
the observation of their general morphological
findings under a light microscope and a stereo
microscope. As the authors have been studying
the surface fine structures of several kinds of
ectoparasites (Kang, 1984a & b; Kang and Byun,
1984; Kang and Jang, 1984), the specimens
were also subjected to examination with the
scanning electron microscope (Model; SEM ISI-
DS-130) manufactured by Korea 1.S.1. Co. Ltd.
The procedures of pre-treatment, coating, obser-
vation and photography were exactly the same
as those described in the former presentations. The
results obtained were compared with the findings
reported by other workers (Small and Marszalek,
1969; Anon. 1974a & b; Stendel and Holm,
1975).

RESULTS

Description of the female specimen: Marked
sexual dimorphism is one of the common mor-
phological characteristics of the family Ixodidae,
so-called “hard ticks”.

As shown in Fig. 1, the female specimen
was quite larger than the male specimen. The
genital groove was well developed and deep,
and the anal groove was distinct and specific,
extending anteriorly around the anus. This
feature was regarded as a specific morphological
characteristic of the genus Izodes in comparison
with other genera of ticks(Fillipova and Uspen-
skaya, 1973; Hoogstraal, 1956; Yamaguti et
al., 1971). The female specimen possessed a
scutum covering the frontal part of dorsum but
without eyes, festoons or any ornamentations.
The spiracular plates were present, oval in
shape, and situated posteriorly to the coxa IV
(Fig. 1). The coxa I possessed a pair of spurs,
of which the internal one was very much larger
than the external one, pointed sharply, and
extending long to overlap some parts of the
coxa II (Fig. 3). The articles were well deve-

loped but the last one (4th article) was much
reduced and situated on the top of the 3rd article
ventrally. The hypostome dentition was 3/3
(Fig. 3). In Figs. 5 and 6, the finger prints
were seen on the body surface. The tarsi were
a little stout and there were specific setae on
the surface of the legs. The pulvilli claws were
well developed.

Description of the male specimen: As
shown in Fig. 1, the male specimen was mark-
edly smaller than the female. There were well
developed lateral grooves and numerous puncta-
tions on the scutum of the male specimen. It
possessed seven shields adhering to and almost
entirely covering the ventral surface. The articles
were quite broad and bulged widely as shown
in Figs. 1 and 4. The coxa I of the male
specimen possessed two spurs, short external
and long internal ones. The bottom of the basis
capitulum was strictly straight in shape, while
the cornua was presented as a widely expanded
W-shape (Fig. 4). In Fig. 5, the Haller’s organ
was shown in the leg I. Elizarov (1961) studied
on the tick behaviour after amputation of the
Haller’s organ and eventually confirmed that
the ticks without the organ could not react to
repellents.

DISCUSSION

Filimonov (1961) has already studied on the
distribution and ecological characteristics of I
persulcatus and I ricinus, while Belyayeva
(1966) and Belyayeva et al.(1966) have studied
on the ecology of L persulcatus in the southern
Khabarovsk Region, USSR, and reported it
developed somewhat more rapidly than ticks of
the genus Haemaphysalis in the same area. Adults
of I persulcatus usually emerged from the end
of June to October. The duration of one genera-
tion was 288 to 368 days with one diapause and
710 to 720 days with two diapauses. Kitaoka
and Fujisaki (1976) have experimented on the
blood-concentration rate and relevant physiological
properties of the species. Although a wuseful
review (Brocklesby, 1978) on the role of ticks



as vectors and relationship with protozoan dis-
eases is available, a great deal of works has
been done by Russian workers for the importance
of L persulcatus in disease transmission and patho-
ecology, such as its relationship with migrating
and Gordeeva, 1969;
Galimov et al., 1971), its vector roles for tick-
borne encephalitis (Netsky and Ravdonikas,
1961; Netsky et al., 1971; Pchelkina and
Zhmaeva, 1966; Rybalko et al., 1963) for
Omsk haemorrhagic fever (Netsky and Rav-
donikas, 1961), for Q fever (Pchelkina and
Zhmaeva, 1966), tularemia (Petrov, 1966) and
for rickettsial diseases (Sidorov et al., 1966;
Zhmaeva and Pchelkina, 1966). Aleksandrov
and Yagodinsky (1966) studied on the possible
reasons for virulence changes in an I persulcatus

birds (Emel’yanova

population. In western Siberia the species was
regarded as one of the ticks most frequently
attacking people (Fedorov, 1968).

SUMMARY

The surface fine structures of Izodes persulcatus
(Schulze, 1930) male and female specimens were
observed by means of a scanning electron micro-
scope. A brief review on the biology of the ticks
and their disease relationships was also presented.

1. The sexual dimorphism of the specimen
was marked; the male was quite smaller than
the female.

2. The genital groove was well developed and
deep, the anal groove was distinct and character-
istically extending anteriorly around the anus.

3. The 4th article was much reduced and
situated on the top of the 3rd article ventrally.
The hypostome dentition was usually 3/3.

4. The bottom of the basis capitulum of the
male specimen was strictly straight in shape.

5. This species was regarded as one of the
most important vectors for infectious diseases of

migrating birds.
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LEGENDS FOR FIGURES

Izodes persulcatus (Schulze, 1930) male and female specimens. Scanning electron microscope (ISI-DS-130,

20 KV).

Fig. 1. Aspect of coitus in Irodes persulcatus adult ticks. Notice the large one is a partly fed female showing
the specific anal groove extending anteriorly around the anus and the distinct genital groove, while
the small one is a male showing the specific lateral groove and the palpi. (16.2x)

Fig. 2. Ventral aspect of the female coccygeal part showing the anus and the anteriorly extending anal groove.
Notice the distinct genital groove, setae and finger prints on the surface of the abdomen. (39x)

Fig. 3. Ventral view of the female capitulum showing the hypostome, articles with ventrointernal setae, ventral
process, corona files and some parts of the leg 1. (80x)

Fig. 4. Dorsal view of the male capitulum showing the articles with ventrointernal setae and the hexagonal
basis capitulum. Notice the setae long and short on the surface of the scutum. (189 %)

Fig. 5. Ventral view of the right legs of the female showing the coxa and trochanter in the leg N and the
pretarsus, pulvillus and claw in the leg III. Also note the pulvillus and tarsus with setae and Haller’s
organ in the left leg I of the male specimen. (155x)

Fig. 6. The tarsus, pulvillus and claw in right leg ¥ of the female. Notice the spiracular plate (a part of)
and the setae and finger prints on the surface of the abdomen. (188x)
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