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TABLE I. Measurements of unfed, reared Hae-
maphysalis (K.) longicornis (in mm). 

Number 
and sex Length (avg.) Breadth (avg.) 

Cheju Do Island, Korea (RML48,803; 48,804; 
bisexual population) 

5 dd 2.44-2.57 (2.49) 1.50-1.59 (1.56) 
12 $ $ 2.75-3.05 (2.95) 1.39-1.90 (1.80) 

Okinoshima Island, Shimane (HH7483; 7492; 
bisexual population) 

1 0 ? $ 3.09-3.39(3.21) 1.75-2.05(1.85) 

Mt. Sanbe, Shimane, Honshu Island (HH7894; 
bisexual population) 

2 d V 2.60-2.67 (2.63) 1.64-1.78 (1.71) 
7 $ ? 2.89-3.14 (2.99) 1.65-1.84 (1.73) 

Komochi, Gumma, Honshu Island (HH7893; 
parthenogenetic population) 

6 $ $ 3 .04-3.13(3.06) 1.72-1.83(1.77) 

Australia (C. S. I. R. O.; nonfertile cTcf, 
parthenogenetic $ $ ) 

5 ^ 2.10-2.40 ( - ) 1.50-1.70 ( - ) 
20 $ $ 2.00-2.60 ( - ) 1.50-1.80 ( - ) 

fig. 377) practically duplicates that of our 
illustrated Australian specimen. Measurements 
for unengorged adults from Japan, Cheju Do 
Island (Korea), and Australia are given in 
Table I. 

Capitulum. We have observed no difference 
in the notably narrowly elongate basis capituli 
of Australian males and those from southern 
Japan and Cheju Do Island [L : B ratio 1:00 : 
1.66; cf. H. (K.) lagrangei Larrousse and H. 
(K.) luzonensis Hoogstraal and Parrish]. The 
presence of 4 dorsointernal setae on palpal 
segment 2 of the Japanese specimen illustrated 
by Keegan and Toshioka (1957; plate 16) is 
probably an artist's error; we have observed 
no more than 2 setae in this situation. In the 
original description of H. neumanni, Donitz 
stated that the male dental formula may be 
5/5 or 6/6, and Pospelova-Shtrom (in Pome-
ran tzev, 1950) repeated these formulae. How
ever we have seen only a 5/5 dental formula 
in all males examined. 

Scutum and spiracular plates. It is note
worthy that scutal and spiracular plate charac
ters are identical in all males examined. 

Legs. As noted above, the coxal spurs of 
the Australian specimen illustrated here are 
shorter than those in other males examined. 
This may be due to wear. All sharply pointed 
spurs of the capitulum, coxae, and trochanters 
of this species are quite fragile and their apices 
are frequently blunted and worn from friction 
against the tough hairs and hide of the host. 

As true in many haemaphysalid species with 
some expression of ventral elevations or spurs 
on trochanters, it is sometimes difficult to 
define precisely whether that on leg II is a 
true spur or a spur like elevation; some variation 
in this character is to be expected. 

FEMALE. The preceding female redescrip-
tion is based on numerous parthenogenetic 
specimens, as qualified above. All specimens 
from elsewhere, listed in Material Examined, 
conform to this description. The rare occur
rence of Australian females with a 4 /4 or 
4.5/4.5 dental formula should be noted; other 
than this, we have seen no deviation from the 
5/5 formula typical of this species. The 
scutum is unusually pliable and with the 
slightest degree of engorgement it stretches 
laterally and anteroposteriorally and its outline 
becomes marked by various angles. Even 
among unengorged females from one egg batch 
there is some variation in the L : B ratio of 
the scutum. Remarks on blunting of male 
capitular, coxal, and trochanter spurs apply 
equally to those of females. Measurements of 
females from Japan, Korea, and Australia are 
given in Table I. 

N Y M P H AND LARVA. Reared immature 
specimens from Australia, Japan, and Korea 
are identical. Allowing for the fact that the 
larva and nymph from USSR illustrated 
by Pospelova-Shtrom (1940, figs. 17-20) were 
drawn as seen with pressure of the cover slip 
on slide mounted specimens, these are also 
identical to those studied and illustrated herein 
from Australia and Japan. 

TAXONOMIC SYNONYMY OF 
HAEMAPHYSALIS NEUMANNI D6NITZ 

References to the taxonomic literature on 
H. neumanni Donitz, 1905, have been listed 
above. Donitz described this species from an 
unstated number of males and females "from 
horses, cattle, and dogs in different provinces 
of Japan" without further detail. Trapido 
(1965) selected as the lectotype of this taxon 
a partly engorged female (illustrated by Hoog
straal and Trapido, 1966, figs. 12, 13, 20-26) 
which in each critical structural character 
conforms exactly to all material of H. (K.) 
longicornis from Australia. The male para-
lectotype of neumanni from Japan is also 
structurally identical to infertile males of longi
cornis from Australia. The taxon neumanni 
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Donitz, 1905 is a synonym of longicornis Neu
mann, 1901. If subsequent research shows 
that bisexual populations in southern Japan, 
Korea and the extreme south of Primorye, 
northeastern USSR, now attributed to longi
cornis should in fact require a separate taxon, 
the name neumanni would not be available for 
this purpose. 

PARTHENOGENETIC AND BISEXUAL 
POPULATIONS 

The definitive work on parthenogenetic and 
bisexual populations of H. (K.) longicornis in 
Japan is that of Kitaoka (1961d, as H. bi
spinosa), who also reviewed other studies on 
this subject. Kitaoka's distribution data for 
these populations conform to those listed 
herein under Material Examined; i.e. the pop
ulation north of Tokyo is (with the exception 
of two known local demes) parthenogenetic 
while to the south (and in South Korea), the 
population is bisexual and contains a varying 
proportion of males. Some intermingling ap
pears to occur in the area of contact and 
available data are not yet sufficient to permit 
drawing a definite geographical borderline 
between parthenogenetic and bisexual popula
tions. 

Larvae, nymphs, and females of the totally 
parthenogenetic population were slightly larger 
in average size than those of the bisexual 
population (Kitaoka, loc. c i t ) . Parthenoge
netic females laid fewer eggs and "low" tem
peratures were suitable for egg development 
while high temperatures (27.5 and 30 C) were 
detrimental to egg development. Eggs of 
bisexual samples usually developed at 30 and 
32 C. Females from bisexual samples required 
fertilization by males for reproduction. Kitaoka 
concluded that parthenogenesis in the popula
tion in which this reproductive phenomenon 
occurs is obligative, not governed by external 
factors, and does not alternate with bisexual 
reproduction from one generation to the next. 

Unfertilized bisexual females laid sterile eggs 
but when parthenogenetic females and bisexual 
males were mated, male : female numbers of 
the progeny were 11 : 21 (Fx) and 83 : 44 
(F 2 ) . Spermatozoa were found in squash prep
arations of all mated females after oviposition 
(Kitaoka, loc. cit.). 

That the parthenogenetic populations of 
northeastern USSR, northern Japan, Aus

tralia, New Zealand, New Caledonia, and Fiji 
previously referred to H. neumanni or to H 
bispinosa are in fact a single biological entity 
for which H. (K.) longicornis is the correct 
name appears to be demonstrated beyond 
question. We tentatively conclude from avail
able evidence that the bisexual population in 
southern Japan and in Korea should also be 
referred to the taxon longicornis. This ob
viously challenging view offers a rich field for 
further biological and taxonomic research. 

H. (K.) longicornis also occurs in north
eastern China. The evidence presented by 
Teng (1955), referred to in the literature 
review below, is vague. Material that we have 
seen from China apparently derives from both 
parthenogenetic and bisexual populations. 

In Primorye, northeastern USSR, it ap
pears that the parthenogenetic population is 
widespread and that the bisexual population 
is restricted to the extreme south, adjacent to 
North Korea, where it alternates or coexists 
with the parthenogenetic population. Partheno
genetic females from this area, in laboratory 
tests utilizing thousands of specimens, pro
duced six generations of only parthenogenetic 
females over a 5-year period, whether they 
fed on hosts on which males were also present, 
or not (Belikova, 1966). Zhmaeva (1950), 
Belikova (1962), Laptev (1963), and Ab-
ramov and Laptev (1966) obtained only 
females among F1 progeny reared from females 
from Primorye farms. The life history data of 
Laptev (1963) are particularly detailed. 

In Australia, Roberts (1963) found very 
few males and Bremner (1959) reported a 
ratio of 1 male to 400 females. No sper
matozoa were present in dissections of 5 fed 
and unfed males (1 of which is that illustrated 
in the present paper). H. (K.) longicornis 
(Australian sample) represents the only known 
example of triploidy in ticks; chromosome? 
number 32 or 33 in the obligately partheno
genetic female and 31 in the reproductively 
non-functional male (Oliver and Bremner, 
1968). 

Parthenogenesis, with very few males all 
of which presumably are infertile, also typifies 
the New Zealand population (Myers, 1924; 
and present data). Samples from New Cale
donia and Fiji seen by F. H. S. R. and H. H. 
contain only females. 
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TABLE II. Laboratory observations on life cycle of 
samples from parthenogenetic and bisexual pop
ulations of Haemaphysalis (K.) longicornis from 
Japan (406th Medical Laboratory [1966-1967]). 

Period Number of days 

Oviposition to hatching 
Resting (larvae) 
Feeding (larvae) 
Drop-off to molt (larvae) 
Resting (nymphs) 
Feeding (nymphs) 
Drop-off to molt (nymphs) 
Resting (adults) 
Feeding (adults) 
Drop-off to oviposition ( $ $ ] 
Oviposition ( 9 $ ) 
Number of eggs 
Egg hatch (%) 

Least 

P 

2 4 
3 
4 

14 
2 
5 

12 
4 

11 

) 3 
11 

B 

3 8 
3 
5 

2 0 
3 
4 

14 
2 

11 
3 

17 

Most 

P 

3 1 
5 
5 

17 
3 
7 

16 
6 

19 
7 

2 7 

B 

3 9 
4 
7 

2 2 
3 
5 

16 
4 

13 
6 

18 

Avei 

P 

27.5 
4 . 0 
4 .5 

15.5 
2 .5 
6.0 

14.0 
5.0 

15.0 
5.0 

19.0 

-age 

B 

38.6 
3.5 
6.0 

21.0 
3.0 
4 . 5 

15.0 
3.0 

12.0 
4 .5 

17.5 
2,024 2,740 

94 9 6 

P = Parthenogenetic population sample. 
B = Bisexual population sample. 

LIFE CYCLE OBSERVATIONS 

Details of the life cycle of parthenogenetic 
and bisexual populations of H. (K.) longicornis 
have been provided by a number of workers 
mentioned in the literature review below. 

Life cycle observations on 33 parthenoge
netic females and 3 bisexual females from 
Komochi Pasture (Gumma Prefecture) and 
Sanbe Pasture (Shimane Prefecture) recorded 
at the 406th Medical Laboratory are presented 
in Table II. The temperature ranged from 
26 to 28 C, R. H. from 20 to 30%. Hosts for 
each developmental stage were New Zealand 
white rabbits. Factors influencing the differ
ences in feeding and resting periods of each 
developmental stage of these two populations 
should be especially worthy of more detailed 
study. 

DIFFERENTIATION BETWEEN H. (K.) 
LONGICORNIS AND H. (K.) BISPINOSA 

Criteria for differentiating H. (K.) longi
cornis from several other species will be pre
sented in a review of the H. (K.) bispinosa 
group (Hoogstraal, in preparation). For pres
ent purposes, however, details are provided for 
taxonomic separation of H. (K.) bispinosa and 
H. (K.) longicornis. H. (K.) bispinosa is a 
tropical, typically bisexual species ranging from 
Pakistan, Ceylon, India, and Nepal to Burma, 
Thailand, and the Malay Peninsula. It is a 
small tick (male length approximately 2.0 mm, 
female length 2.2 mm) with a 4 /4 dental 

formula, few scutal punctations, and excep
tionally short, widely triangular spurs on coxae 
II to IV. In comparison, longicornis is essen
tially temperate in ecology and distribution, 
parthenogenetic as well as bisexual in reproduc
tion, and larger, with a 5/5 dental formula, 
numerous scutal punctations, and conspicuously 
pointed spurs on coxae II to IV. The bispinosa 
larva is smaller but otherwise quite similar to 
that of longicornis. The bispinosa nymph is 
also smaller, has a 2 /2 rather than 3/3 dental 
formula, short spurs on coxae II to IV, no 
dorsal projection of the spiracular plates, and 
a small median bulge of the posterodorsal 
margin of palpal segment 3, which is lacking 
in the longicornis nymph. 

LITERATURE REVIEW 

In this section we list some of the most 
important literature concerning H. (K.) longi
cornis, except that already cited, from each 
geographical area in which this species is 
known to occur. 

USSR. This species occurs only in the 
Far East of USSR (Primorye or Maritime 
Province) in southern ussuri type forests. Each 
developmental stage feeds between May and 
October. Females infest cattle, deer, horses, 
badgers, and dogs; larvae and nymphs were 
found on badgers and dogs (Pomerantzev, 
1950; Belikova, 1966; Semenova, 1966). In 
an especially interesting biological and ecolog
ical study of Primorye ticks, Somov and Shes-
takov (1963) reported tremendous infestations 
of female and nymphal "H. neumanni" and 
fewer larvae, on spotted deer where these 
animals are bred on farms "for medicinal 
properties of their horns." Larvae infest many 
bird and small mammal species, chiefly the 
Asiatic chipmunk, which is the most common 
small mammal of the region. Other female 
hosts are roe deer, bears, foxes, racoons, and 
wildcats. Larvae, nymphs, and females attack 
humans; larvae feed on humans for 3 or 4 
days. A shepherd who experienced a heavy 
attack by larvae later suffered from acute 
dermatitis. Seven generations, exclusively of 
females, were obtained by laboratory rearing 
of Primorye samples in a 40-month period 
(Abramov and Laptev, 1966). 

H. (K.) longicornis appears to be important 
in transmission of the virus causing Russian 
spring-summer encephalitis (RSSE) in Pri-
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morye (Hoogstraal, 1966). Nymphs infected 
from feeding on an RSSE-infected animal 
molted into females that yielded this virus 
when tested 87 days later; virus was also 
recovered from mice bitten by other females 
that had been infected as nymphs (Tatarinova 
and Belikova, 1962). Laptev (1960) found 
that many nymphs that had fed as larvae on 
a Theileria sergenti-iniected calf were able to 
transmit this agent. 

CHINA. Teng's (1955) description and 
illustrations of "H. hispinosa" from Peking 
appear to conform to H. (K.) longicornis. In 
discussing the life cycle, Teng did not record 
the male or mating, only that he found a single 
male and a single female hibernating under a 
stone, but he widely quoted Myers' (1924) 
work in New Zealand and mentioned no dis
crepancy between male-female ratios in the 
Peking area and in New Zealand. 

KOREA. Published records of H. hispinosa 
from North and South Korea apply to H. (K.) 
longicornis; these are in Ogura and Takada 
(1927), Kishida (1936), Itagaki, Noda, and 
Yamaguchi (1941, 1959), Keegan and Tosh-
ioka (1957), and Kitaoka (1961a). This 
species is common and widely distributed 
throughout the Korean Peninsula. Presumably 
the bisexual population predominates in this 
area. 

JAPAN. AS already stated, the definitive 
work on H. (K.) longicornis in Japan is that 
of Kitaoka (1961d, as H. hispinosa). The same 
author (1961a, b, c) and Kitaoka and Yajima 
(1958a, b) studied physiological aspects of 
feeding and development of this species. In
crease in female size during feeding occurs in 
3 stages, with the greatest amount being 
imbibed and condensed during the last night, 
followed by dropping from the host the next 
morning (Kitaoka, 1962). Other studies of 
this species in Japan are those of Nakamura 
and Yajima (1937, 1942), Itagaki, Noda, and 
Yamaguchi (1941, 1959), Namba (1953, 1958, 
1963a, b ) , Chikaki and Otaka (1956), Saito 
(1962), andSaito et al. (1965). Experimental 
infection of calves with Theileria mutans by 
the bite of H. (K.) longicornis was reported 
by Ishihara and Ishii (1956, as H. hispinosa) 
and Namba (1963b) refers to this species as 
an important vector of T. mutans in Japan. 

AUSTRALIA. The type locality of H. (K.) 
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longicornis is Kempsey, New South Wales 
(Neumann, 1901). The biology and economic 
importance of this species in Australia has 
been reviewed by Roberts (1952) (as H. hi
spinosa) . Collecting localities listed by Roberts 
(1963) and herein are all from Queensland 
and New South Wales, and from nearby in 
Victoria. H. (K.) longicornis is confined to 
southeastern Queensland but becomes numer
ous only in temperate coastal areas 1,000 ft. 
or more in altitude. In New South Wales, it 
also occurs in coastal areas in temperate 
(southern) and subtropical (northern) regions. 

When feeding larvae and nymphs on an 
immature house sparrow (Passer domesticus), 
Wilkinson and Utech (1962) noted that the 
engorgement periods (3 to 5 days for larvae; 
3 days for nymphs) were shorter than when 
these stages fed on a bullock (5 and 6 days, 
respectively). Adults did not attach to this 
bird. 

This species acquires Coxiella hurneti (the 
agent of Q fever) during feeding on infected 
cattle in its larval, nymphal, or adult (female) 
stage and the infection persists from the larva 
to the nymph to the adult (Smith, 1942). 
Nymphs that had fed on infected rabbits in 
the larval stage were able to transmit the 
infection when feeding on a clean rabbit or 
guinea pig. Smith believed this species, to
gether with Boophilus microplus (Canestrini), 
to be responsible for spreading Q fever among 
cattle. H. (K.) longicornis is also a vector of 
Theileria mutans among cattle (Riek, 1966; 
as H. hispinosa). 

N E W ZEALAND. In an extensive study of 
the life history, hosts, distribution, ecology, 
and control of "H. hispinosa' in New Zealand, 
Myers (1924) reported it from ecologically 
suitable areas in the North Auckland Peninsula 
(North Auckland Botanical District) and from 
6 isolated localities in the South Auckland 
Botanical District and 3 in the Volcanic Plateau 
Botanical District. Legg (1926) also studied 
the life history of this species. More recently, 
Dumbleton (1953) observed that this tick, the 
only species of any economic importance in 
New Zealand, now occurs throughout the 
northern half of North Island as far south as 
Hastings and Foxton. 

Myers reported larvae of this 3-host tick 
from children, cattle, horses, hares, cats, and 
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birds ( thrush, skylark, house sparrow, and 
domest ic ch ickens ) ; n y m p h s from catt le , 

horses, hares , and dogs; and adults from 
humans , catt le, horses, hares , sheep, dogs, and 

goats, as well as "reliable information" of adul t 
feeding on the cat, pig, rabbi t , and domest ic 
duck, turkey, chicken, and pheasant . N y m p h s 

feed in late winter and early spring, larvae in 
late summer and fall, a n d adults chiefly in 

midsummer . Unfed n y m p h s overwinter . T h e 
numbers of this tick on domest ic animals, 

Myers s tated, caused considerable alarm among 
farmers, b u t there apparen t ly have been no 

verified reports of disease transmission in N e w 

Zealand. On the red deer (Cervus elaphus L . ) , 

this tick feeds on t h e back of t he neck, 

shoulders, and inside flanks (Andrews , 1 9 6 4 ) . 
Infestation of the red deer m a y b e so heavy 

tha t the engorged ticks "hang from the host 

like bunches of g rapes" a n d blood loss is con

siderable. 

Pas ture m a n a g e m e n t is said to b e the only 

effective w a y to check H. (K.) longicornis in 

N e w Zealand, whe re this tick costs farmers 
thousands of pounds annual ly th rough reduc

tion of dairy product ion b y as m u c h as 2 5 % , 

irritation to catt le , anemia , a n d occasional 

dea th of calves; d a m a g e to cat t le and sheep 

hides results in lower prices on the interna

tional marke t and wool clips are reduced in 

quan t i ty and qual i ty th rough sheep rubb ing to 

relieve irritation (Mutch , 1 9 6 6 ) . 

N E W C A L E D O N I A . H. (K.) longicornis, 

which appears to have been impor ted into 
N e w Caledonia from Australia, is a serious 

pes t of livestock on this island (Rageau and 
Vervent , 1959; as H. bispinosa). 

F I J I ISLAND. At Viti Levu be tween 17 

August and 15 December 1966, Miles (1967 , 

as H. bispinosa) collected 4,454 specimens of 

H. (K.) longicornis from horses, 2 ,081 from 
catt le, 1,624 from dogs, and 10 from goats. 

Dur ing the same per iod he collected 138 and 
1,076 specimens of Rhipicephalus sanguineus 

from horses a n d dogs, respectively, and 4 1 
and 2 specimens of Amblyomma cyprium from 
wild pigs and horses, respectively, and a single 

specimen of A. cyprium from a dog. 
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ADDENDUM 
After completion of this manuscript, a female 

H. (K.) longicornis from a cow, Tonga, Friendly 
Islands, G. Swain legit, was found by H. H. in 
British Museum (Natural History) collections 
labeled as H. bispinosa (Commonwealth Institute 
of Entomology lot number A1034). 

H. (K.) longicornis ( = H. bispinosa) was first 
reported from Fiji in 1931, and movement of cattle 
was restricted to prevent the spread of this tick 
(Anom. 1931. Editorial. Animal Health. Agric. 
J. Dep. Agric. Fiji 4 : 1-2). 

H. (K.) longicornis was recorded (as H. bi
spinosa) from Efate Island, New Hebrides, by 
Rageau 1967, Wiadomosci Parazytologiczne, 13, 
NR 4 - 5 : 547-553. Although the species was 
reported to be common, its pathogenic role in New 
Hebrides and New Caledonia was regarded as 
insignificant and it did not transmit any diseases 
of animals so far as known. 
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