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Introduction

As was reported(Kang ef al., 1987) Ixodes signatus
was firstly recorded to occur on Cheju Island in
Korea, and the authors made a proposal for the
nomenclature in Korean language as “badasea” tick
meaning sea-bird tick according to host parasitized.
The host of the tick specimens was confirmed as the
white-tailed sea eagle Haligeetus pelagicus in the

Family Accipitridae, and the eagle was regarded as
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a major naturdenumal No, 243 (June 20th 1973)
confined by the Cultural Properties Protection Law,
No. 961(January 10th 1962) in the Republic of Korea.
A total of 8 genera 23 species of ticks including some
ambiguous records has been recorded to occur in the
pation up to date, On the ticks belonging to the genus
Ixodes, few reports on the occurrence and identifica-
tion are available, such as, I, acuminatus and I
coreensis by Kishida (1936),

(1936), Itagaki ef al.,

I, ricinus by Kishida
(1959) and Han ef al., (19
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66), I. granulatus by Arthur(1957) and Noh(1965),
I, turdus, 1, japomemsis, I. cavipalpus and I. persu-
lcatus by Noh(1965) and 1. vespertillionis by Yam-
aguti et al., (1971). However, it has been reviewed
by Kang et al., (1985) that 1.
literatures is probably the synonym of I. persulca-
tus(Kang et al., 1982, 1984), I. japomensis is pro-
bably I. ovatus and that I. coreeensis, I, acuminatus

ricinus in the early

and I. cavipalpus are not fully agreed doubtful re-
cords with no further information available,

In most arthropods there is no absolutely satisfac-
tory distinction between two senses taste and smell,
Nerve endings of many kinds are doubtless sensitive
to irritant chemical substances(Wigglesworth, 1974).
For in insects the chemical senses are served by
primary sense cells which may be located in certain
parts of the body and distributed in various localities
from one species to another., Fine interesting reports
on the sensory systems or the sense organs in certain
insect species are available(Wensler and Filshie, 1969;
Schoonhoven and Henstra, 1972; Backus and McLean,
1982, 1983; Han et al,, 1986). For in ixodid ticks
the Haller's organ is regarded as a chemoreceptor
(Elizarov, 1961), and the studies on the structure
and function of the organ are now being concentrated
on the understanding of the action and reaction of
the organ to the ixodicidal chemicals relevant to the
efficacy of the chemicals and the resistance in the
ticks(Kang ef al., 1986).

In this manuscript, the scanning electron microph-
otographs of 1. signatus nymphal specimens were
presented for the understanding of ultramicro-struct-
ure of the major physiological organs including the
Haller's organ as a specific sensory chemoreceptor in

the tick,

Materials and Methods

Tick specimens, host and locality: On February
15th 1987, a total of three nymphal specimens was
collected from the white-tailed seaeagle, Haliaeetus
pelagicus, a major naturdenumal caught alive in the
vicinity of the “Seongsan Ilchulbong” meaning ’the
sun-rising peak’ located in Seongsan-Ri, Seongsan-
Eup, Namcheju-Kun, Cheju-Do Province. The tick

specimens collected were fixed first in 10% formol-

saline for 24 hours and then transferred into 70%
ethyl alcohol containing 10% glycerine for preserva-
tion and observation,

Tick species identification: The tick species were
identified as I, signatus nymphs sucking the blood
on the host, On the basis of the information obtained
by the light and scanning electron microscopy the
description was made as reported by Kang ef ail.,
(1987). The view by Yamaguti et al., (1971) was
complete and extremely helpful for the confirmation
of species identification.

Scanning electron microscopy: Completing the
observation on the light microscope the specimens
were then subjected to the preparation for scanning
electron microscopy. Without any post-fixation for
the specimens, drying was performed directly in a
dessicator at 20°C and it was confirmed that the
procedure with air drying was sufficient for such
kind of chitinous specimens as described by Stendel
and Holm(1975). Then the dried specimens were att-
ached on an aluminium stub by means of both-sided
serotapes and subjected to evaporation with gold(Au)
using an ion-coater (Eiko IB-3). The coated specimens
were then observed by a scanning electron microscope
(Hitachi S-570) at 20 kilovolts with the range of 30
Xto 10, 000 Xmagnifications, The microphotography
was done on the Polaroid films type 55 with horizo-
ntal to 15° tilted-angle observations,

Results

As shown in Figs, 1,5,6,7 and 10, the numerous
finger prints were observed on the surface throughout
the body. Variable setae were also observed in many
parts of the body, and especially well developed
sensory setae were found on the article [V (Figs. 2,
3 and 4) and on the anal lobes(Fig. 6). In the lateral
aspects, a central button-like organelle and numerous
small holes were found in the spiracular plate(Figs.
7 and 8). Various types of sensory setae were also
found in the legs I to [V thoroughly(Figs. 9 to 12).
A pair of claws and pulvillus was well developed at
the margin of the tarsus where some sensorv setae
identified.

The Haller’s organ one of the chemoreceptors ag
sensory organ of the tick, was observed at the distal
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part of the tarsus on the leg I(lower part in Fig, 13)
and as fully opened(upper part in Fig. 13). Two
types of sensory setae were identified in the vicinity
of the Haller’'s organ(Fig. 14), the shorter ones(a
bundle of 5 setae in number) measured 5 to 6um in
length located in front of the organ and the longer
ones measured 40 to 60gm in length located in distal
front(with a bundle of 6 setae in number) and in
near behind(with a bundle of 5 setae in number) of
the organ. However, other setae rooted isolately each
one another on the surface of the body and legs
were also observed without any relation to the Hall-
er's organ. The Haller’s organ measured 32 ym long-
est and 14 pm shortest in diameter, and was constr-
ucted with a total of 7 basiconic sensory pegs inside
(Fig. 15). The sensory pegs were identified as to be
rooted deeply in the Haller’s organ, and they were
well arranged hook-shapes towarding to the distal
direction of the leg(Fig. 16).

Discussion

Although a great deal of work has been done by
foreign workers for the importance of ectoparasites
in disease transmission and pathoecology with epizoo-
tical relation with migrating birds(Hoogstraal, 1956;
Emel'yanova and Gordeeva, 1969: Galimov et al.,
1971; L’vov 1972; Brocklesby 1978), a few reports
Noh(1965) on
the ticks, I, granulatus, I. japonensis and I, turdus
Kang and Byun(1984) on
Cuclotogaster heterographus and Anaticola

are available in Korea, such as,
from Erinaceus species,
the lice,
anseris from the white stock Ciconia boyciana and
Kang et al., (1987) on the tick I, signatus from the
whitetailed sea eagle Haliaeetus pelagicus.

The descriptions and occurrance records of some
Ixodes species, such as, I, albignaci by Uilenberg et
al., (1970) I. berlesei by Chunikin(1967), I. domer-
guei by Uilenberg and Hoogstraal(1965), I. eldericus
by Berdyev(1973), I. himalyanensis by Dhanda and
Kulkarni(1969), I. hyatti by Clifford et al., (1971),
I. kaiseri by Filippova and Uspenskya(1973), I.
mitchelli by Kohls et al., (1970),
Saito(1967), I. myotomys by Clifford and Hoogstraal
(1970), I. nipponensis by Kitaoka and Saito(1967),
1, nuttallianus by Clifford et al., (1971), 1. persulc-

I monospinosus by

atus by Kang and Jang(1985) and Kang ef al., (198
5), I. plumbeus by Stolbov(1966), I.
Belozerov(1971), I. sachalinensis by Filippova(1971),
I, shali by Clifford et al., (1971) and I. werneri by
Keirans et al., (1970), were used for the differential

ricinus by

diagnosis of the species. I, signatus has now been
firstly recorded to occur in Korea, Some extraordin-
ary pictures of the species taken by a scanning elec-
tron microscope were presented for the understanding
of morphology of the major physiological sense organs
in this manuscript,

All the sensilla of insects are covered by a contin-
uous cuticular sheath, but in certain of them the
cuticle is excessively delicate, and it is natural to
regard these as the chemoreceptors reponsible for
taste and smell, Organs of taste are associated with
the mouth in many insects. In the bee sensory pits
at the base of the tongue are perhaps the receptors,
for example, while the oral lobes of the proboscis in
certain fly bear gustatory hairs along their margins,
In a few insects such as ants, bees and wasps, the
antennae have been shown to bear organs of taste,
The receptors are confined to the distal segments
and are perhaps the poreplates, Wigglesworth(1974)
has also mentioned that a more frequent site is the
tarsus and distal end of the tibia, The studies on
the fine structure of the various sensory hairs, setae
and pegs in the chemoreceptors of arthropods inclu-
ding ticks would be invaluably helpful for the unde-
rstanding and advancement of knowledge in ecology
and physiology of the arthropods themselves.

Summary

Ixodes signatus nymphs were subjected to the sca-
nning electron microscopy for the observation of the
major physiological sense organs including the Haller’s
organ,

Finger prints and variable sensory setae were found
on the body surface, and especially well developed
setae were identified on the article [V and on the
anal lobes, A central button-like organelle and num-
erous small holes were found in the spiracular plate.
The Haller's organ was identified at the distal point
of the tarsus I and regarded as the major sensory

organ, chemoreceptor,

— 147 —



the
shorter ones in front of the organ and the longer

Tow types of sensory setae were observed,

ones in distal front as well as near behind of the
organ, The fully opened organ was ellipsoidal and
a total of seven basiconic sensory pegs rooted deeply
and shaped as well arranged hook-like was found

inside the organ,
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Legends for Figures

Ixodes signatus nymphal specimens; SEM Hitachi S~570, 20Kv

. Dorsal view of the capitulum and the scutum showing a pair of cervical grooves and some sensory

. Dorsal view of the palps and hypostome(lower part, 290 X) and the botton-like feature of the

Vantral view of the abdomen and coccygeal part of the body showing the anus and the anal groove

. The anus with anal groove(lower part, 150 X) and the magnified aspect of the anus showing a

60 X) and the magnified aspect with a central

Ventral view of the legs ]| and ]| showing the coxa ]| with an external spur, and other parts of

The pulvillus and claws with some sensory setae on the surface of the distal part of tarsus(60 ).
Ventral view showing the capitulum(lower part, 30 X) and the magnified part of the leg | (upper

A bundle of basiconic sensory pegs in the Haller's organ. Notice the hook shapes and seven pegs in

Fig. 1
setae on the surface(110 X).
Fig. 2
hypostome and a dorsointernal on the article J[ (upper part, 2,900 X).
Fig., 3. Ventral view of the palps showing the articles I to [V with some sensory setae on the surface
(500X).
Fig. 4. Cephaloventral aspect of the article [V showing a bundle of 15 sensory setae on the surface
(2,000X).
Fig. 5.
rounded anteriorly, Notice the genital groove and the finger prints on the surface(70 X).
Fig. /6
- pair of anal lobes with three pairs of specified anal setae(upper part, 750 X).
Fig. 7. Lateral view of the spiracular plate(lower part,
botton and numerous holes on it. Also notice the finger prints surrounded (upper part, 300 X).
Fig. 8. The magnified spiracular plate. Notice the arrangement of the holes on the plate(l, 500X).
Fig. 9. Dorsal view of the legs [ and ]|. Notice the hairs of host, sea eagle, on the bottom(100 X).
Fig. 10. Dorsal view of the legs [ and [V with the finger prints on the surface of the body (100 X).
Fig. 11.
the leg (80 X).
Fig. 12.
Fig. 13.
part, 300 X).
Fig. 14. The Haller’s organ with two types of setae(500 X).
Fig. 15.
number(2, 500 X).
Fig. 16.

A higher magnified aspect of a sensory peg in the fully opened Haller’s organ(10, 000 X),
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