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ABSTRACT: The deer ked (Lipoptena cervi) is an important ectoparasite of moose (4lces alces) that
has rapidly invaded Finland during the last 50 years, and is currently found in southern parts of Finnish
Lapland. We have studied the invasion, behavior, and ecology of this parasitic fly, and in this paper briefly
review the effect of climate on the distribution of deer keds and our recent findings from host-choice
experiments. The rapid increase of the deer ked is correlated with high moose densities in Finland. We
propose that the availability of suitable hosts, not climate, is the primary factor affecting its northward
range expansion. Our host-choice experiments indicated that deer keds are attracted by movement and
large, dark objects. Our results suggest that this parasite may continue to spread northwards in the near
future, and that its potential impact on cervids and human health warrants attention.
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The deerked (Lipoptena cervi)isablood-  (Rangifer tarandus tarandus) (Kettle and
sucking ectoparasite of cervids especially  Utsi 1955, Kaunisto et al. 2009). In Finland,
moose (Alces alces). The deer ked has a  the rapid invasion of the deer ked has been
fairly extensive area of distribution includ-  associated with the increase of moose density
ing Europe, some parts of Siberia, northern  during the last 40 years.

China, and Algeria in northern Africa, and it Moose were regarded as almost extinct in
has been introduced into North America (see  Finland during the 1930s and until the Second
Maa 1969, Dehio et al. 2004). It is assumed World War. They were still threatened until
thatthe deerked spread to Finland from Russia  the 1950s despite a slow recovery of their
inthe 1960s, and since then, hasrapidly spread  population. Due to hunting regulations and
northward from southeastern Finland (Fig. 1)  changes in Finnish forestry management, the
(Hackman et al. 1983, Reunala et al. 2008).  population harvest during the 1970s increased
In Central Europe and parts of Scandinavia to 50,000 moose, with a maximum annual
the deer ked parasitizes red deer (Cervus harvestof69,000 inthe mid 1980s and 85,000
elaphus), roe deer (Capreolus capreolus) inthe early 2000s (Lavsund etal.2003). Cur-
and, with a low prevalence, white-tailed deer  rently, the moose population in Finland has
(Odocoileus virginianus) (Haarlgv 1964). The  stabilized at about 90,000 (Pusenius et al.
deer ked is also found in low numbers on wild ~ 2008). We think that this may be the strongest
forest reindeer (Rangifer tarandus fennicus)  single factor that enabled the rapid spread
and occasionally on semi-domestic reindeer and increase of the deer ked. Despite high
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Fig. 1. The current distribution of the deer ked
(Lipoptena cervi) in Finland according to the
distribution records courtesy of the Zoological
Museum of the University of Oulu. Sporadic
observations occur 50-100 km above the cur-
rent distribution area. In 50 years the deer ked
expanded its range almost 1,000 km northward.
The earliest records were from the southeastern
corner of Finland in 1960, suggesting spread
from the Russian side (Hackman 1977). The
distribution in 1970 is based on a report by
Hackman (1977), whereas the distribution in
1980 is based on Hackman et al. (1983).

local abundances of the deer ked in Finland
and high relative abundances in central and
eastern Europe, our current knowledge of its
biology is limited.

In the boreal areas of Finland, adult
deer keds emerge synchronously and seek
hosts from late summer to the end of autumn
(Hackman 1977). Almost immediately after
finding a suitable host, usually moose, both
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males and females drop their wings and begin
to suck blood from the host (Hackman et al.
1983). The adults spend their entire lives on
the same host. Deer ked larvae develop inside
the blood-sucking female that produces one
pupa at a time; thus, the female gives birth to
asingle pupa. Atbirth, the whitish pupa turns
dark during the rapid chitinization and drops
to the ground vegetation layer or snow where
over-wintering and development takes place
(see review in Haarlav 1964).

Our research group has experimentally
investigated whether the distribution of the
deer ked is affected by climate and if it could
potentially spread northward in Finnish Lap-
land from its current range in the most south-
erly areas of reindeer husbandry (Fig. 1). Our
results show that, although pupal hatching suc-
cess decreases strongly with latitude, the deer
ked has the potential to spread further north
and reach the northern areas of Scandinavia
up to the Arctic circle. Even in the high Arctic
regions, some deer ked pupae could develop
successfully (Hérkonen etal. 2009). In spring
the pupae may survive at temperatures of -15°
C and higher, but do not survive short periods
of -20° C or below. Even during extremely
severe winter conditions, pupae may survive
under the snow where temperatures are greatly
moderated. Thus, winter climate may not be
the critical factor that regulates distribution
of deer keds. We suggest that the northward
spread of the deer ked will depend on the
availability of suitable hosts for reproduction.
Even without new potential host species such
as reindeer, the deer ked may be capable of
expanding its range further north by depending
only on moose, its major Finnish host. This
assumption is based on the fact that moose
are notably numerous in the southern part of
Finnish Lapland (Pusenius et al. 2008).

Dispersal of the deer ked has been rapid
in Finland and its distribution has expanded,
and related problems have increased for
humans and domestic animals (e.g., horses
and semi-domesticated reindeer). Controlled
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experimental infections demonstrated that deer
keds can lower the physical condition of semi-
domesticated reindeer and cause short-term
histological, physiological, and behavioral
changes (S. Kynkdénniemi etal., Finnish Food
Safety Authority, unpubl. data). The effects
of deer keds on moose are unknown, but deer
keds can be extremely numerous on host moose
and during the flying period. For example, up
to 17,000 deer keds have been reported on a
single moose (T. Paakkonen et al., University
ofJoensuu, unpubl. data). Deerkedsalso cause
major inconvenience, nuisance, and possible
health threats for humans. Although it has not
been reported to reproduce after feeding on
humans, their bites can cause serious health
problems and symptoms, including chronic
deer ked dermatitis (Rantanen et al. 1982,
Reunalaetal. 2008) and occupational allergic
rhinoconjunctivitis (Laukkanen et al. 2005).
It may also act as a vector for other diseases
(Ivanov 1974, Rantanen et al. 1982, Dehio
et al. 2004).

Our host-choice experiments (Kortet etal.
2009) have revealed that the deer ked may use
relatively simple cues for host choice (Alek-
seev 1985). They are attracted by movement
and to large sized, dark colored objects. Study-
ing host choice in the natural environment is
challenging, but we have managed to explore
this topic using volunteer human subjects.
Because this parasite also causes harm to
humans (Rantanen et al. 1982, Reunala et al.
2008), more studies are needed to determine
how attacks can be avoided, for example, by
type and color of clothing.

Based on our recent studies, the colder
and shorter growing season in northern Fin-
land may not constrain deer ked invasion.
In northern Finland, the densities of suitable
(i.e., moose) and potential host species (i.e.,
semi-domesticated reindeer) are relatively
high. As a result, the deer ked will likely
continue spreading its range into new areas.
Continued research ofthe deer ked is warranted
because of its potential negative impacts on
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wild and semi-domesticated cervids and hu-
man health.
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