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ABSTRACT

The Alpine Accentor Prunella collaris on Mt.
Hakusan is considered to be at risk because this
mountain is isolated from other mountains of the
Japan Alps and is located in the westernmost
part of the species’ distribution in Japan.
Furthermore, the alpine-zone area, its breeding
habitat, is much smaller than that of other moun-
tains. From of old, mountain climbers have
concentrated in the summit area and the resulting
destruction of vegetation along the mountain
roads has created sandy areas. To provide the
conservation plan for this species, we studied the
abundance and distribution in the whole area of
Hakusan mountain range in 1993-1996 breeding
seasons. We ringed 17 adults and confirmed
seven groups (40 adults) in the intensive study
area set on the summit area. The distributions
of group home-ranges and 17 nests were concen-
trated on the alpine zone (2,480-2,702 m alt.).
There were nine groups (at least 31 adults) on the
surrounding mountains and six groups of them
were distributed in the subalpine zone (2,000-2,
400 m alt.). The sizes of the groups distributed
in the alpine zone were larger than those in the
subalpine zone. The areas where we found
Alpine Accentors always contained large snow-
banks even in the subalpine zone and the birds
foraged for insects mainly on the snow surfaces.
On Mt. Hakusan, many insects are found on the
surfaces of the snowbanks and they are brought

by upward air currents from the lower part of
subalpine zone and lowland. Thus, in order to
conserve Alpine Accentors in the Hakusan moun-
tain range, we should preserve not only the alpine
zone, but also the subalpine zone and lowland of
this mountain.

INTRODUCTION

Birds with very restricted ranges are
extremely vulnerable to extinction for three rea-
sons. First, they usually have a small popula-
tion size and small populations are always more
vulnerable than large ones because of the high
probability that stochastic changes in their
demography (e. g., skewed sex ratios or skewed
age structure) can cause extinction (Ryan &
Siegried, 1994). Second, their habitat itself may
be vulnerable and even a small environmental
stochasticity removes all their available habitat
(Elmes & Thomas, 1992). Third, their popula-
tion is usually isolated from others and the geo-
graphical isolation may cause extinction through
genetic stochasticity, including the reduction of
heterozygosity, genetic drift, and inbreeding
(Denniston 1978, Meffe & Carroll 1994).

The Alpine Accentor Prunella collaris breed-
ing on Mt. Hakusan fulfills some of the above
conditions. First, this species breeds exclusively
in the alpine zone (above ca. 2,400 m alt.), which
is a severe habitat due to low temperatures and
unstable weather conditions. Second, Mt. Ha-
kusan is isolated from other mountains of the
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Japan Alps (about 80 km in a straight line) and
this mountain is located in the westernmost part
of the species’ distribution (during the breeding
season) in Japan. Third, the alpine-zone area of
Mt. Hakusan (about 400 ha) is much smaller than
that of other mountains (e. g., about 2,100 ha on
Mt. Norikura). Under such circumstances,
another alpine bird, the Rock Ptarmigan Lagopus
mutus, has already become extinct on Mt. Ha-
kusan (Hanai & Tokumoto, 1976) and, like the
Rock Ptarmigan, the Alpine Accentor has a rela-
tively small clutch for its body size (2-3 eggs for
36.9-40.3 g, Nakamura, 1990). From of old,
mountain climbers have tended to concentrate in
the summit area and the resulting destruction of
vegetation along the mountain roads has created
sandy areas. Thus, the Alpine Accentors on Mt.
Hakusan are considered to be at risk.

The Mt. Hakusan area is designated one of
the UNESCO Man and the Biosphere (MAB)
program of worldwide Biosphere Reserves and
the Alpine Accentor is the only alpine bird of the
mountain.  Nevertheless, the population size
and distribution of this species are poorly known

due to the inherent difficulties in observing the

bird in its harsh habitat. Ueuma (1985) esti-
mated the population size to be at least 33 birds.
However, his study was inadequate because the
study periods and areas were fragmentary, and
because birds were not individually color ringed.
A prerequisite for the conservation of a species is
to estimate as exactly as possible the population
size and map the distribution. In this study,
based on data from ringed birds, we report the
number and distribution of Alpine Accentors
breeding in the whole area of Hakusan mountain

range.
STUDY AREA AND METHODS

This study was conducted from May to Sep-
tember in 1993-1996. The Hakusan mountain
range (above 2,000 m alt.), located in the southern
region of Ishikawa Prefecture, consisted of the
summit area and the surrounding mountains.
Since some birds and nests were already recorded

on the summit area (Ueuma, 1985), we established
an intensive study area (375 ha) on the summit
and observed the behavior of ringed individuals.
The primary breeding unit of the Alpine Ac-
centor is a group consisting of about seven
members (mean:3.9 males, 3.1 females, Na-
kamura, 1990). Group members share a large
territory, but they do not always move around
together within it (Nakamura, 1995). Thus,
unless the birds are ringed, it is difficult to deter-
mine the size of the group and its territory. The
Alpine Accentor lacks any sexually dimorphic
traits in plumage. However, so long as the birds
are captured, we can easily determine the sex by
the external characteristics of the cloacal protu-
berance : males and females form either a bul-
bous or a cylindrically-shaped protuberance (Na-
kamura, 1990).

To capture birds and facilitate observation
of their behavior, we established seven artificial
feeding grounds (with millet seeds in an area of
30 emX30 cm) within the intensive study area.
These were set at places where the birds natu-
rally aggregated. In the intensive study area, 12
adults (9 males and 3 females) and one young that
came to eat at the feeding ground were captured
with a clap net. Five adults (3 males and 2
females) were captured using mist-nets set on
rocky slopes. Moreover, four nestlings were
captured by hand in the nest. Each captured
bird was given an individually numbered alumi-
num ring and a unique combination of colored leg
rings. In this paper, Ra, Ua and Uy indicate a
ringed adult, unringed adult and unringed young,
respectively.

Since 17 adults had been ringed by 1995, we
visited the intensive study area for 14 days from
June to August in 1995 and studied the number of
groups, group sizes and the distributions of terri-
tory, based on the behaviors of ringed adults.
We determined the group sizes and studied the
individual behaviors in June because this month
corresponds to the mating period of this species,
when the members of a group move around
together within their territory (Nakamura, 1995).
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Nest sites were located from June to August in
1995 and 1996. We could not determine the
exact ranges of group territories because of the
short study periods and unstable weather condi-
tions peculiar to the alpine area. Thus, two or
three members of a group were observed for at
least 30 minutes and the home range was esti-
mated by plotting their outermost positions, in-
cluding all flying routes, on maps of the study
area.

To map the distribution and to count the
number of birds inhabiting the surrounding

were unknown because not all of the members
could be captured.

The distributions of group home-ranges
were concentrated on the summit area being 2,480
-2,702 m alt. (Fig. 1). During the study period,
June, the greater part of the summit area was
covered with deep snow and snow free areas, e. g.
rocky slopes and rocky deserts sparsely populat-
ed by the Dwarf Pine Pinus pumila, were patchily
distributed. Alpine Accentors were found main-
ly on the snow surfaces. The home ranges were
spaced out, except for those of Groups C and E

mountains, we walked once or more
over all mountain roads above 2,000 m
alt., searching for Alpine Accentors.
When we found them, the position and
group size were recorded on maps.
Since the birds on the surrounding
mountains were not ringed, we consid-
ered that a bird belonged to a group
when it occurred within 10 m of other
conspecifics and moved synchronously
with them in the same direction for at
least 10 minutes. The population sur-
vey was conducted on 7, 17, 25, and 29
June, and on 26-28 July 1995.

RESULTS

1. Summit area

We confirmed the presence of 40
adults (and 23 young) in the intensive
study area and they belonged to seven
different groups. We named the
seven groups:Groups A (including 5
Ra’s, 1 Ua, 4 ringed nestlings and 4 Uy’
s), B (2 Ua’s and 2 Uy’s), C (4 Ra’s, 2
Ua’s and 4 Uy’s), D (6 Ua’s and 4 Uy’s),
E (4 Ra’s, 4 Ua’s and 4 Uy’s), F (2 Ra’
s, 4 Ua’s and 3 Uy’s) and G (2 Ra’s, 4
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Ua’s and 2 Uy’s). The average group
size was 5.7 (* 1.8 SD). The sex
ratios of group members were even in
Group A and biased toward males in
Group C (4 males and 2 females), but
the ratios of the remaining five groups ly.

Figure 1. Distribution of group home-ranges and nest sites in the
intensive study area.

Capital letters indicate group names. Nest sites are shown by solid

circles with small letters. Dotted lines indicate mountain roads and

solid lines with figures show contour lines (m alt.). Hatched and

dotted areas indicate ponds and snow-patch bare grounds, respective-
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(Fig. 1). This was because some members of
Group C sometimes used the feeder set within the
home range of Group E.

We found 17 nests (from Nests a to q) in the
intensive study area (Fig 1). They were built in
crevices in cliffs or rocks, or between boulders.
Three of the 17 nests contained nestlings, but the
remaining 14 nests were old. Within Alpine
Accentor groups, cooperative polygynandry is
common ; females copulate frequently with sev-
eral male members and the males help to feed the
chicks of several females with whom they have
copulated (Nakamura 1990 ; Davies et al. 1995).
Two ringed males helped to feed four nestlings of
a ringed female at Nest a. At two nests (I and
m), at least one adult fed two nestlings of each
nest but none were ringed. In all groups, except
Group B, we observed polygynandrous mating
relationships between members ; females solicit-
ed mating with cloaca-presenting displays (Na-
kamura, 1990) toward several males and the
males copulated with them.

2. Surrounding mountains.

There were nine groups (Groups H-P, at
least 31 adults and 5 young) on the surrounding
mountains (Fig. 2) : Groups H (4 Ua’s), I (4 Ua’s
and 2 Uy’s), J (4 Ua’s and 2 Uy’s), K (2 Ua’s and
1 Uy), L (5 Ua’s), M (2 Ua’s), N (2 Ua’s), O (6 Ua’
s) and P (2 Ua’s). Groups H, I and J were dis-
tributed in the alpine zone, but the remaining six
groups were patchily distributed in the subalpine
zone (2,000m to 2,400 m alt., see Fig. 2). This
zone contained snowbanks and rocky slopes
populated by the Erman’s Birch Betula ermanit
and the Maries’s Fir Abies mariesii. Elevated
peaks and ridges are among the windiest environ-
ments and the snow is redistributed by the wind
in the alpine and subalpine areas. The accumu-
lation of this windblown snow on the lee slopes of
crests creates or maintains snowbanks. The
snowbanks in the subalpine zone did not melt
even in August. The areas where we found
Alpine Accentors always contained large snow-
banks and rocky slopes. The birds foraged for

insects mainly on the snow surfaces.

The average group size in the surrounding
mountains (3.4%x1.5) was significantly smaller
than that in the intensive study area (Mann
-Whitney U-test, Uy,= 9.5, P<0.05). In the
whole area of Hakusan mountain range, the sizes
of the groups distributed in the alpine zone (5.2%
1.7, n=10) were larger than those in the subalpine
zone (3.2 = 18, n=6, U,es=12.5 P<0.05).
Group L was found in the subalpine zone on 5
June 1995, but not thereafter. Group P was
found by Ueuma in 1987 and the group size was
seven, but only two birds from that group were
recorded in this study. Ueuma also found
Groups Q (3 Ua’s) and R (2 Ua’s) in 1987, and S (1
Ua and 2 Ua’s) in 1983, and T (6 Ua’s) in 1972.
However, we did not confirm these groups in this
study.

DISCUSSION

In this study, we confirmed 16 groups includ-
ing 71 adults in the Hakusan mountain range:
seven groups including 40 adults in the summit
area and nine groups including at least 31 adults
on the surrounding mountains. They were dis-
tributed in areas between 2,000m and 2,702m alt.
(see also Ohsako & Nakali, 1997).

Alpine Accentors are usually distributed in
several mountains with altitudes of greater than
2,400m in central Honshu, Japan (Kankyocho,
1981). The only other mountain in Japan on
which Alpine Accentor populations have been
studied in detail is Mt. Norikura. On this moun-
tain, 14 groups including 90-100 adults were
distributed over areas of 2,650-3,027 m alt., but no
group was found in the subalpine zone (Na-
kamura 1990, 1995).
Alpine Accentors in the Hakusan mountain range

Thus, it is interesting that

were recorded even in the subalpine zone. The
altitude of the subalpine zone on Mt. Hakusan
area (about 1,700-2,400 m) does not differ greatly
from that on other mountains. However, Mt.
Hakusan area has much snow in winter due to
the air mass modification over the Japan Sea
during the outbreak of the cold air mass from
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Figure 2. Distribution of groups confirmed in the Hakusan mountain range being above 2,000m alt.

Positions of groups are shown by shaded circles.

Capital letters indicate group names. Dotted lines indicate

mountain roads and solid lines show contour lines at intervals of 200m. A rectangle indicates the intensive study

area.

eastern Siberia across the Japan Sea into Honshu
Island. Consequently, the snow remains as
snowbanks until summer even in the subalpine
zone on Mt. Hakusan.

It is known that snow surfaces on high
mountains entrap many arthropods originating
from lowland populations often several Kkilo-
meters distant, which arrive as a result of ’fall-

out’ after being brought there by wind (Edwards,
1987). On Mt. Hakusan, many aerially dispers-
ing insects (particularly aphids) are found on the
surfaces of the snowbanks in the alpine and
subalpine areas (Togashi, 1982), and Alpine Ac-
centors feed on these fallout insects (Nakamura
& Ueuma, 1996). Snowbanks and abundant
insects on the snow surfaces, therefore, seem to
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be important factors allowing Alpine Accentors
to inhabit the subalpine zone. Furthermore, the
subalpine zone of Mt. Hakusan area may be
suitable for Alpine Accentors because this zone
includes alpine environments due to many rocky
slopes and poor development of coniferous for-
ests. However, the subalpine zone might be less
suitable habitat than the alpine zone because
snowbanks in the subalpine zone were smaller
than those in the alpine zone and the snow
thawed rapidly as the breeding season progressed
(Nakamura & Ueuma, 1996). This may be the
reason why the sizes of the groups distributed in
the subalpine zone were smaller than those in the
alpine zone.

A part of insects occur in the alpine zone, but
most of them are brought by upward air currents
from the lower part of subalpine zone and low-
land (Togashi 1982; Nakamura & Ueuma, 1996).
Thus, in order to conserve Alpine Accentors in
the Hakusan mountain range, we should preserve
not only the alpine zone, but also the subalpine
zone and lowland of this mountain.

ACKNOWLEDGMENTS

We would like to thank Drs. Toru Na-
kamura and Ryoh-ichi Ohgushi for their advice
and encouragement throughout this study. We
are also indebted to Messrs. Hiroaki Ootaka,
Haruo Kubota, Seiji Kimura, Wataru Fukui,
Shigeki Soga and Takashi Suzuki for their assis-
tance during field work, which at times was quite
cold, and to Dr. Rick Weisburd for improving the
English in the manuscript. We could not have
carried out this study without the continuing
support from Messrs. Hiroshi Handa, Hiroshi
Watanabe and Ryuuji Nakayama of the Japan
Environment Agency. This study was support-
ed by a grant from the Japan Environment
Agency.

LITERATURE CITED

Davies, N. B., Hartley, 1. R., Hatchwell, B. J., Desrochers,
A., Skeer, J. & Nebel, D. (1995) The polygynandrous

mating system of the Alpine Accentor, Prunella col-
laris. 1. Ecological causes and reproductive conflicts.
Anim. Behav. 49, 769-788.

Denniston C. (1978) Small population size and genetic
diversity: implications for endangered species. Tem-
ple, S. A. (ed.) Endangered Birds: management tech-
niques for preserving endangered species, University
of Wisconsin Press, Madison, 281-290.

Edwards, J. S. (1987) Arthropods of alpine aeolian eco-
systems. Ann. Rev, Entomol. 32, 163-179.

Elmes, G. W. & Thomas, J. A. (1992) Complexity of species
conservation in managed habitats: interaction
between Maculinea butterflies and their ant hosts.
Biodiv. Conserv. 1, 155-169.

Hanai, M. & Tokumoto, H. (1976) On local extinction of
Japanese Rock Ptarmigans Lagopus mutus japonicus
in Mt. Hakusan. Annual Report of the Hakusan
Nature Conservation Center 3 ,95-105. (in Japanese
with English summary).

Kankyocho (1981) The Atlas of Breeding Birds in Japan*.
Kankyocho, Tokyo, 282-283. (in Japanese).

Meffe, G. K. & Carroll, C. R. (1994) Genetics : conservation
of diversity within species.Meffe, G. K. & Carroll, C.
R. (eds.) Principles of Conservation Biology, Sinauer
Associates, Massachusetts, 143-178.

Nakamura, M. (1990) Cloacal protuberance and copulator-
y behavior of the Alpine Accentor (Prunella collaris).
Auk 107, 284-295.

Nakamura, M. (1995) Territory and group living in the
polygynandrous Alpine Accentor Prunella collaris.
Ibis 137, 477-483.

Nakamura, M. & Ueuma, Y. (1996) Comparative feeding
ecology of the Alpine Accentor Prunella collaris on
Mt. Hakusan and Mt. Norikura. J. Yamashina Inst.
Ornithol. 28, 9-18.

Ohsako, Y. & Nakai, S. (1997) A record of the Alpine
Accentor on Mt. Sannomine on the frontier of Ishik-
awa, Fukui and Gifu Prefectures, 1996. Ciconia 6, 33
-34.

Ryan, P. G. & Siegried, W. G. (1994)The viability of small
populations of birds;an empirical investigation of
vulnerability. Remmert, H. (ed.) Minimum Animal
Populations, Springer-Verlag, Marburg, 3-32.

Togashi, I. (1982) Insects on the surface of the snowy
ravine of Banzai Valley, Mt. Hakusan. Annual Report
of the Hakusan Nature Conservation Center, 8, 11-14.

Ueuma, Y. (1985) Birds and animals in the alpine and
subalpine zones of Mt. Hakusan*. Report on the
Natural History in the Alpine Zone of Mt. Hakusan*,
Hakusan Nature Conservation Center, Ishikawa, 103
-106. (in Japanese).

* Titles are translated into English by the authors.

— 20 —



NAKAMURA - UEUMA : DISTRIBUTION AND ABUNDANCE OF THE ALPINE ACCENTOR PRUNELLA
COLLARIS BREEDING IN THE HAKUSAN MOUNTAIN RANGE

FCHLER

BIZA 7 &3 OBEFES AT OFEIRICALE L, ML IR TH 2 72 DR EFEH D LR LT\ 2,
T, FENELELMTH 2 IUTEMOEREIL, MO ILGEIC HTEEBIZ RV, TR lZic k 35%
RWTESDOEFAAEIC L), WESORIC BB W OREREI S, BEBEOBI»BEI N TN
%, BUWIRTEIEY 54 7 b N ) EERBEDRHEDERELR & T 5 726, 1993 — 19964 D EFELAI 1L TH
e ZDBRBILFIC B W TEREN 0 & B FEL 72,

IWIEERIC IS ERERX 2 BRE L, |UME»TAMEIC L )BT (12, M5EE) 2@HEL, B
RICE D EEERL 72, WEREX T, BHEEROITED HBNE, BN A X LTHBL2HEET 2
EEVITENFERIC DD, BBILETIZ, BE2,000mEl FicHEET 2 TNTHOBINE > —E 4%
&, BRATELEBNOYA XLALE* X FIZEE4L 72,

IWTEER T3 7 FR0ER (BRB) DEBLITHELHR L7, 1TEPURIIHE -2, EHEIHERTE
RIRDILIRTIHIIL 21T 2T 4 PRDOBICHEEL, B 2ETIILLC &Y 1EEKD
RBANREY ZENETNDORT2TADFICHEEL Tz, BUIUETIIAAR 2 L 9BSUER (5RB) %

AL 720 IWTRERTIE, #2E52,480—2,702mDEFIIHICATEIE & 058§ 2 —F, FLILE TIRBEY
8 A & T2 EE2,000—2,400mDHEEFILHFIC L 94 L Tz, BILY A X, @I & 0 EE L4
WY BHNDIZ) /N E Dotz BILE - EEIWLHE LA TN HFREINLEFICIECBE L 2
BhH Y, BEKIEICREN ETREL Tz,

BINARTREWHEZT T ESUFEBTLA T e N) 0E B HRAI N, BRSO
HELT, BIITIEIZHICKES ZENE D, FEL 288K E R CEB LS FEoSEIC, SEe L
TEHE THRL, SLICHILNELS - BEEUEORE Ficl, SILE st L7 Bl R0
SIHE T2 5 EARRTRE EF o N2 BRENSBICHEEL, ZNLRABNEE L AIBIE Y 7 -
Twd, HUDA TN P BEGFUH LB TOEBTEZER LT, BEXRBRELBSE FickE FiIF
LN ZROBHER, ESUFICBIT2ELUMREIEREL £ 72, BINLRICERTE( 7Y
ERETH2HICIE, ERME L 2EUHE - EEILE ERST TR, FRRRTRE EFLh s Bl
BOBHGIR TH 2 & ILIF TES SR 2 S0 IIBEERD B RMEB ;BB L £ 2 /-,

— 9] —



	page1
	page2
	page3
	page4
	page5
	page6
	page7

