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The Mashu Kussharo Trail (MKT)

The Mashu Kussharo Trail (MKT) showcases the dynamic landscape of the northern
part of Akan Mashu National Park with a route that connects crater lakes, lava domes,
and natural hot springs. The trail also visits sites such as Kussharo Kotan village, an
important Ainu settlement, and Mt. lo (pronounced “ee-oh”), where natural sulfur was
mined in the late nineteenth century. It typically takes three to four days to complete
the walk.

The MKT route

The 61-kilometer MKT runs from the Mashu Caldera, overlooking Lake Mashu, to
Bihoro Pass on the western rim of the Kussharo Caldera, with views over Lake
Kussharo. From the Mashu Caldera, the trail descends to Biruwa; it then passes around
the Atosanupuri volcanic complex and through the Kawayu Onsen hot-spring resort
before reaching the eastern shore of Lake Kussharo. From here, the trail skirts the
eastern, southern, then western shores of the lake. Along the way the trail passes
several natural hot springs, sites relevant to Ainu history and culture, and venues
offering Ainu culture programs, including wood carving and traditional embroidery, as

well as guided canoe tours.

Most of the MKT, from Biruwa onwards to the west side of Lake Kussharo, is relatively
flat with little change in elevation. The final stretch of the trail passes along a section of
the western lakeshore, then winds its way up the inner slope of the Kussharo Caldera to
Bihoro Pass. An observatory at the pass offers panoramas over the lake and the caldera

to the east.




Accommodation is available along the trail in guesthouses, hot-spring hotels, and at

lakeside campsites offering rental tents and sleeping bags.

Lake Mashu

The MKT trailhead begins at the viewpoint overlooking Lake Mashu, within the
Mashu Caldera. The deep, clear waters of the lake can be brilliantly blue and often
reflect Mt. Mashu to the east. Also known by its Ainu name of Kamui-nupuri, this
mountain forms the highest point on the caldera rim. The lake is fed by rainwater and
has no outlets. There is no access down to the lake itself, but the scene can be fully

enjoyed from the viewing platform.

Lake Kussharo and Ainu heritage

Lake Kussharo covers 79.3 km? and is the largest of Japan’s caldera lakes. It fills most
of the western half of the Kussharo Caldera, which is an enormous depression (20 x 26
km) that was formed in a series of major eruptions beginning more than 300,000 years

ago.

Ainu settlements flourished on the shores of the lake, where the people hunted,
foraged, and fished. The MKT passes Ikenoyu, a natural hot spring beside the lake.
Here, in the past, Ainu people bathed, and used the warm water to soak tree bark for
making bast-fiber thread for weaving. At Kussharo Kotan, the site of an Ainu village
near the southern tip of the lake, the Kussharo Kotan Ainu Museum depicts the
traditional Ainu way of life through artifacts and exhibits. Wakoto Peninsula juts into
the southern part of the lake a few kilometers from Kussharo Kotan; here, Ainu once
hunted deer.

Nature trails and diverse landscapes

The MKT includes branching nature trails through woodlands and around lava domes.
The Tsutsujigahara Nature Trail leads from Mt. lo, part of the Atosanupuri volcanic
complex, to the Kawayu Visitor Center. The vegetation changes along the course of
the trail from gnarled and stunted stone pines and hardy Labrador tea plants in the
sparse foothills of the mountain to tall conifers and broadleaf trees in lush woodland
near the visitor center. The Nibushi Peninsula Nature Trail passes through forest with

towering Sakhalin fir and katsura trees, and along a stretch of the sandy eastern




shoreline of Lake Kussharo. The Wakoto Nature Trail loops around the heavily

wooded Wakoto Peninsula, which is a haven for birds and wildflowers.

Mt. lo and sulfur mining

Steam and volcanic gases rise from numerous bright yellow fumaroles on and around
rocky Mt. Io. In the local Ainu language the mountain is called Atosanupuri, which
means bare mountain, because of its general lack of vegetation. Sulfur (io in Japanese)
gives the fumaroles their color and the mountain its Japanese name. From the late
nineteenth century onwards, sulfur ore was mined here and the industry spurred
economic growth, contributing to the development of the area. Part of the MKT
follows the course of an old railroad used to transport ore mined at Mt. lo. The Mt. lo
Rest House has a 1:3 scale model of one of the locomotives that operated here and

displays (in Japanese) about the history of sulfur ore mining in the area.

Flora and fauna

The shores of Lake Kussharo and the woodlands of the Kussharo Caldera are rich in
flora. Forests are typically mixed and made up of conifers such as Sakhalin fir and Ezo
spruce and broadleaf species including Manchurian elm, Mongolian oak, and Japanese
linden. Wildflowers begin blooming as early as April and certain species bloom as late
as September. Popular flowers include: blue corydalis in early spring, white-flowered
creeping dogwood in early summer, and various lilies, such as the two-meter-tall

heart-leaved lily with creamy greenish-white trumpet-shaped flowers in mid-summer.

Many bird species can be heard and seen along the trail and waterfowl frequently gather
on the lake, especially in spring and fall. Resident species include the black woodpecker,
long-tailed tit, and Eurasian jay, and migratory species include the common kingfisher,
whooper swan, and eastern crowned warbler. As you walk through these woodlands, you
may spot Eurasian red squirrel and see signs of Japanese deer, red foxes, and other

animals.

Visitor centers along the MKT have information about the biodiversity of the Kussharo
region and can advise on brown bear activity in the area. To avoid surprise encounters

with brown bears, hikers are recommended to carry a bell.
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The Mashu Kussharo Trail (MKT)

The Mashu Kussharo Trail (MKT) showcases the dynamic landscape of the northern
part of Akan Mashu National Park with a route that connects crater lakes, lava domes,
and natural hot springs. The trail also visits sites such as Kussharo Kotan village, an
important Ainu settlement, and Mt. lo (pronounced “ee-oh”), where natural sulfur was

mined in the late nineteenth century.

The MKT route

The 61-kilometer MKT runs from the Mashu Caldera, overlooking Lake Mashu, to
Bihoro Pass on the western rim of the Kussharo Caldera, with views over Lake
Kussharo. The Nibushi Peninsula, on the eastern edge of Lake Kussharo, is around
halfway along the trail. From here, heading west, the trail skirts Lake Kussharo,
passing important Ainu sites, before winding up the inner slope of the Kussharo
Caldera to the viewpoint at Bihoro Pass. Heading east, the trail winds around the

Atosanupuri volcanic complex, through Kawayu Onsen, then on to the Mashu Caldera.

Around the lake

Lake Kussharo covers 79.3 km? and is the largest of Japan’s caldera lakes. It fills most of the
western half of the Kussharo Caldera, which is an enormous depression (20 x 26 km) that was
formed in a series of major eruptions beginning more than 300,000 years ago. Ainu
settlements flourished on the shores of the lake, where the people hunted, foraged, and fished.
The MKT passes through Kussharo Kotan, the site of an Ainu village, and former Ainu
hunting grounds such as the Wakoto Peninsula. Many points along the trail afford fine

panoramas of the lake.




Volcanic foothills

The Atosanupuri volcanic complex covers the central area of the Kussharo caldera and
consists of 10 lava domes. Mt. Io (512 m) is one of the tallest and most distinctive,
with multiple fumaroles emitting plumes of steam and volcanic gases. The MKT leads
along the base of Mt. o, providing close-up views of some of its fumaroles. It follows
a branching nature trail with signage (in English) introducing the vegetation and

environment of the mountain.

FEefEER X ORER (HAEESR)

ERIE#E N AL (MKT)

EREREMNIEN A (MKT) T FIEERENMABEAEBOYI IR S8 a2 EEET 2L
NTEFT, COIL—MNI N, BER-LA BUTKADIRREAEBUTVET, £z, 713D
BEREETHIAIERIEII> A, 19t ie RICKRADHREN RSN TOERE LR EDED
ia—o

MKTIL—h

61F0&3 b AIUE. BRDILT NS, BREENILT SOERIELOLL 4 (Ch23EIRIFZ B
LET. BHRTE, EREERZRIEI LN TEXT BRESBRIRCHICRESE. M1
ZRIHFDEATLECAIAIBLEFT . NUAIVEIINSENALERIEEAZED, 74 IDA R (CED

TARUIMEIVEE S ERIEENIL T SORAIRIE Z<H<eEdh . EiRIsORESZEIELE
I, NEDE, MLAIVET NI ITUNILEERERED. ) IZRR BT, BRI T IS
EF9,

R EEA R

ERIBEHAOETEE 79.3 km?® T. BARAOAILTIHATY . 30 HELU LRICIAFz—iE
DORFAEEN(CEDAZRRUIZERKIEH (20 x 26 km) THIEREENILTSOFERIHIO
RFZEDTVET . 7T IDEE(EL A2 DHREREZL. 9020 TCOWZERIESRDAF T
UKL MKT (& 742D L DR O, ERIFEIY>A, FIZ 4 EREDIB7A A 5t
ZIEBLFT . FLAILEVDZLDARY T, BRIOSEEZ—EIBIENTEET.

XILORE

7 M XTUNLEERE. EREEDILT SO LEEESTD T, 10EDES R—LNSEoT
WEY. ;mﬁLLI(SlZ m) ([C(E FJPKNILARZIEH I HEBROEILLHD, COBHDILD
RTHiEENEL FEEVRILTY . MKT [FFREILORE(SA > THLWTWSIENS—EBDIEX

10




OZBETRBIENTEET . L4 DIEYIPIRIGE (3[EET) BNTUARSDBEFRICHSE
RBERBAEHTVWTVET

11




008-003

Kushiro Railroad FEERIE I ABEREL 0> 1) MilgiREs

(54 ML) EREREE AL / IRl ERE
(78TERIA] WEB

TEHN O REERER X

Kushiro Railroad

Sulfur mining was a major industry in the Kawayu area and contributed significantly
to the development of the Kushiro region in the late nineteenth century. At the time,
natural sulfur was a highly prized commodity used in many industries from

manufacturing to commercial agriculture. It was also a key ingredient of gunpowder.

Ore was mined at Mt. lo (part of the Atosanupuri volcanic complex) then
transported by rail to the refinery at Shibecha. The Kushiro Railroad was built
specially for the sulfur industry and facilitated its growth by enabling large quantities
of sulfur to be transported quickly, and cost-effectively. The ore was subsequently

shipped out through the port at Kushiro.

Uncovering Kawayu'’s industrial heritage

At one point the Mashu Kussharo Trail (MKT) follows the path of the old railroad,
parallel to Route 391, for approximately 1.2 kilometers. The railroad tracks are gone,
but the embankments remain, obscured here and there by vegetation. They are
distinguished from natural banks by their uniform tops, which are minimally graded or
almost level, and by their straight or gently curving course. The MKT continues
around Mt. lo, close to steaming fumaroles yellow with sulfur deposits, and passes the
Mt. Io Rest House, which has displays (in Japanese) about the railroad and the history

of mining at Mt. lo, on the way to Kawayu Onsen.

Yasuda Zenjiro and the Kushiro Railroad
The Kushiro Railroad was built by Yasuda Zenjiro (1838—1921), an entrepreneur and
industrialist who led the mining operations on Mt. Io between 1887 and 1901. The railroad

opened in 1887 and ran approximately 40 kilometers southwards from Mt. Io to the main

12



refinery in Shibecha.

Yasuda contributed significantly to the scale and profitability of mining operations at
Mt. Io. He modernized operations by adopting more advanced techniques; his railroad
replaced horse-drawn carts, which had previously been used to transport ore, and he
replaced rowboats with steamboats on the Kushiro River to carry the refined sulfur from
Shibecha to Kushiro. At the industry’s peak, the railroad transported more than 22,000

tons of sulfur per year.

The end of mining operations

By 1896 the sulfur ore reserves of Mt. lo were mostly depleted, mining became unprofitable,
and the railroad was closed. Yasuda Zenjiro relinquished his mining rights at Mt. lo and
ceased all mining operations. A 1:3 scale model of a locomotive that operated on the line is
displayed at the Mt. lo Rest House, at the base of Mt. lo.
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Kushiro Railroad

This part of the Mashu Kussharo Trail (MKT) follows the path of the Kushiro
Railroad, parallel to Route 391, for approximately 1.2 kilometers. The railroad tracks
are gone, but the embankments remain, obscured here and there by vegetation. They
are distinguished from natural banks by their uniform tops, which are minimally

graded or almost level, and by their straight or gently curving course.

Mining at Mt. lo was a major industry in the Kushiro region in the late
nineteenth century. Sulfur ore was mined on the mountain, and refined locally in
Shibecha, before being shipped onwards as sulfur from the port at Kushiro. The
Kushiro Railroad supported the industry and facilitated its growth by enabling large
quantities of ore to be transported more quickly and cost-effectively than by horse-
drawn carts. At the time, natural sulfur was a highly prized commodity used in many
industries from manufacturing to commercial agriculture. It was also a key ingredient

of gunpowder.

The railroad opened in 1887 and operated until the sulfur ore reserves became
almost completely depleted in 1896. Two locomotives operated on the line and, at the
industry’s peak, transported more than 22,000 tons of ore a year. A 1:3 scale model of

one of the locomotives is displayed at the Mt. lo Rest House, at the base of Mt. Io.
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Nibushi Peninsula

The Mashu Kussharo Trail (MKT) leads around the Nibushi Peninsula through a forest
of towering Sakhalin fir and katsura trees, and along a stretch of the sandy eastern

shoreline of Lake Kussharo.

Sakhalin fir and the cold

Sakhalin fir is the main conifer species on the peninsula. This hardy tree is able to
withstand extreme cold. However, in the depths of winter, when the temperature drops
to around -30° Celsius, tree trunks may crack because of the cold. Some of the
Sakhalin fir trees on the Nibushi Peninsula bear these long vertical cracks. In the local
Ainu language the peninsula is called nipusi, meaning “jumping trees,” a name

possibly inspired by the loud cracking sound the trunks make when they split.

Trees and Ainu resources

Broadleaf species on the peninsula include Manchurian elm, Mongolian Oak, Japanese
linden, and several species of maple. Ainu living in the area used these and many other
plant species for sustenance and to make tools and necessities. Katsura trees were
felled, and their trunks used to make dugout boats for transport and trade; the bark of
the Manchurian elm was softened and worked to make thread for weaving durable

outer garments, and the ripe fruit of the crimson glory vine was harvested in the fall for
food.

Habitat for wildlife

Birds, Japanese deer, Siberian flying squirrels, and other local wildlife inhabit the
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peninsula. Tree trunks bear the signs of the black woodpecker, a crow-sized bird that
chisels deep, elongated holes into the tree trunks as it forages. Ainu revere the bird as a
spirit-deity or kamuy, calling it ciptacikap, which means “boat carving bird.”
According to legend, the ciptacikap was the inspiration for making the dugout boats

Ainu people traditionally used.

Lake views
Most of the trail around the peninsula is through forest, but from the western edge of
the peninsula the trail offers panoramic views of Lake Kussharo in the direction of

Nakajima (“central island”’) and Bihoro Pass.
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Nibushi Peninsula

The 3-kilometer section of the Mashu Kussharo Trail (MKT) beginning here leads
around the forested Nibushi Peninsula and includes a stretch of the sandy lakeshore.
Sakhalin fir and broadleaf tree species, including towering katsura, line the trail for
much of its length. Sections of the trail offer views across Lake Kussharo. A short loop
trail returns to the start point and is especially attractive when leaves are fresh in

spring and colorful in fall.

Notable tree species and a frosty phenomenon

The Sakhalin fir is a hardy conifer common throughout Hokkaido. Many of the fir
trees on the peninsula bear prominent vertical cracks in their trunks. These frost cracks
occur in the depths of winter and are caused by freezing and thawing, especially when
temperatures drop below -30° Celsius. Other trees in the forest include Manchurian
elm, prickly castor oil tree, Japanese whitebark magnolia, kobus magnolia, and several

species of maple.

Window on Ainu culture and customs

Local Ainu utilized many of the plant species found on the Nibushi Peninsula. Ainu
communities around Lake Kussharo felled katsura trees to carve dugout boats, which
they used for transport and trade. They also softened and worked the bark of the
Manchurian elm to produce thread for weaving durable outer garments and harvested

the fruit of the crimson glory vine for food.
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Habitat for wildlife
The peninsula provides habitat for local wildlife, from birds and Japanese deer to
Siberian flying squirrels. The crow-sized black woodpecker lives here too. It chisels

deep, elongated holes into tree trunks as it forages.

As brown bears are occasionally sighted along parts of the MKT, visitors are

recommended to carry a bell.

FEefEER X ORER (HAEESR)

CIR¥E

CIH BB REBOYTVWBERIEREE M AL (MKT) OZO3F0OICHz2E0(E A—R+5
OFMMTFZED, BOBFEEDEZATNET, B EEEURZNYSOARRE, [REREN b
RV, BUAIDREALZEOTVET, —EB T, ERIEERZRIEI LD TEIREBHIERE
FRIUNTEET, I R(CRDIEDTEIRVIIL— NI BEo(INB 4 LIRDBLILENR
SNBMNFTESIRITY

BRLAEY)PFEIRSR

PRIV, IEBEEL(CEITVWSLRBHERTI . ZREBICEXISPRIYYDZL(C(F,
ZOFFCBEIIDMOVUEIND®HDET . CNSOFEEINEER(TEIZEDT, FICVEMER
NAFR 30 Bz TEIBE, HRERAECIOTSIEFEIINTT  COFRMICIMBICE. AE3D, /W
FU, A+, 3T eUTEIERONITHERITVET,

7A20OXAL - BEOEO

HFTTA DN R (EAZRFEBICEZENDOZ<ZFIRALTOVELL. ERIEAELOT A 20
AR (& DY SDOARZAARL TEEOELS | AORAFZ RO TWEUTZ, o, AL3aDDOE 23
SIKINTU TR TMAKEDIRARERO THDRZHHE . X TRIOEEZHELFUL,

FEEYOER
CREBEG. FELIVISHNSABBEET., OB EEYDRBHNEBOTVET . H5R(EF
EDORZFEDINTSH. CODADCEBLTVET ., IXT (& ROERTSEGHEVNZED., 8B%
®UEY,

MKT OZFITEEIIHBFTEEINTORDT. ShEIEEINLTI5%IEITI L
MEREINTVET,

21




008-007

Ikenoyu—Kussharo Kotan Old Road PRI EE E) E N N RS T O 1) Mgz E S

(54 8V] BREREE AL / BOZIY>IHE
[(78TELRIA] B WEB

TEHN O REERER X

Ikenoyu—Kussharo Kotan Old Road

Ainu people traditionally lived in villages (called kotan) around the lakes and along
the rivers and coasts of Hokkaido. They fished for salmon and trout and hunted and
foraged on the land. Waterways provided valuable resources and enabled communities
to travel and trade. One of the main villages in the Kussharo area is Kussharo Kotan,

located on the southernmost shore of the lake, close to the source of the Kushiro River.

A stretch of the Mashu Kussharo Trail (MKT) follows the old road between the
Ikenoyu hot spring and Kussharo Kotan. The trail continues for approximately 4
kilometers through lakeside woodland. Trees along the trail include Manchurian elm,
the bark of which was used to produce thread for weaving cloth. In summer and early
fall, woodland perennials such as jack-in-the-pulpit and purple-flowering monkshood

fringe the trail.

Many generations of Ainu have walked between Kussharo Kotan and Ikenoyu
to bathe in the hot spring or use the warm water to prepare materials, such as tree bark,
for weaving. Visitors can learn about the traditional Ainu way of life at the Kussharo
Kotan Ainu Museum. Exhibits include old photographs and artifacts such as tools and
traditional clothing. A provider of Ainu cultural programs and several outdoor-activity

guides offering lake and river canoeing tours are based in Kussharo Kotan.
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Ikenoyu Hot Spring

Warm, mineral-rich groundwater bubbles up to the surface at Ikenoyu on the eastern
shore of Lake Kussharo. Ikenoyu has long been popular for its therapeutic properties,
helpful for many different health conditions including easing muscle pain and healing
cuts and bruises. For centuries the spring played an essential role in the daily lives of
local Ainu who lived beside the lake, and also drew Ainu from beyond the Kussharo
Caldera, from as far away as Abashiri, Bihoro, and Kitami, to bathe in its waters. This
natural warm pool offers panoramic views of the lake, Nakajima (“central island”),

and the western mountains of the Kussharo Caldera.

Tkenoyu in Ainu life

Ikenoyu has long been used for bathing, but it was also used in the past in the
preparation of cloth. Ainu traditionally softened the bark of Manchurian elm or
Japanese linden to make bast-fiber thread for weaving. Bark was first stripped from
trees, soaked in the spring, then dried and bleached in the sun to facilitate the removal
of the bast fibers. Compared with cold-water soaking, the warm temperature and rich
mineral content of the water expedited the bark-softening process and provided natural
antimicrobial protection and insect deterrence. The fibers were then dried, separated,
and twisted before being used to weave tunics. These traditional Ainu garments were

decorated with applique and embroidery.

Taking a dip
Ikenoyu is one of several natural open-air hot springs along the Mashu Kussharo Trail
(MKT). The public spring is free and open 24 hours a day. Simple changing huts are

located beside the bath. Bathing is mixed-gender, and swimwear is optional. Bathers
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may enjoy seeing the sun set as it dips behind the mountains on the opposite side of
the lake. The hot spring is connected to the lake and may contain nutrient-rich algae

depending on the time of year.

Remembering a great explorer

Near the hot spring, a stone monument commemorates the visit of Matsuura Takeshiro
(1818—1888) to Lake Kussharo in 1858. Matsuura, an accomplished explorer,
cartographer, and travel writer, visited Hokkaido six times. He published maps and
travelogues documenting the topography, the flora and fauna, as well as the customs of
the local Ainu. The monument is carved with a tanka poem he composed, describing

the hot spring and the view of the lake.
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Ikenoyu Hot Spring

Warm, mineral-rich groundwater bubbles up to the surface here, on the eastern shore
of Lake Kussharo. This public spring is free and open 24 hours a day. Bathing is
mixed-gender, and swimwear is optional. Simple changing huts are located beside the
bath.

Ikenoyu is one of several natural hot springs on the shore of Lake Kussharo,
including Sunayu and Kotannoyu. Ikenoyu feeds a natural pool that is connected to the
lake. The mineral-rich water is slightly alkaline, making it feel silky, and is believed to
ease muscle pain and help in the healing of cuts and bruises. Depending on the time of

year, the water may also contain nutrient-rich algae.

The view from the hot spring is of Nakajima (“central island”) and the western
mountains of the Kussharo Caldera. Bathers may enjoy watching the sun set as it dips

behind the mountains on the opposite side of the lake and generates colorful skyscapes.

For centuries, Ikenoyu played an essential role in the daily lives of the local
Ainu who lived around the lake. Ainu came here not only to bathe but also to use the
warm water for soaking Manchurian elm bark. They extracted fiber from the inner bark
for making the thread they used to weave their kimono-like outer tunics. Garments made
in this way are displayed at the Kussharo Kotan Ainu Museum, approximately 4

kilometers south along the old road between Ikenoyu and Kussharo Kotan.
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Bihoro Pass

Lake Kussharo covers 79.3 km? and is the largest of Japan’s caldera lakes. It fills most
of the western half of the Kussharo Caldera, which is an enormous depression (20 x 26
km) that was formed in a series of major eruptions beginning over 300,000 years ago.
Bihoro Pass is one of the best vantage points from which to take in the scale of the lake

and the even larger caldera.

The Mashu Kussharo Trail (MKT) and views from Bihoro Pass

The MKT runs 61 kilometers between Bihoro Pass and the rim of the Mashu Caldera,
skirting the southern and eastern shoreline of Lake Kussharo. The island in the center
of the lake is a post-caldera lava dome. The peaks on the eastern shore of the lake are
part of the Atosanupuri volcanic complex and include Mt. Io, once mined for sulfur
ore in the late nineteenth century. In good weather, the entire landscape of the MKT,

including the mountains of the Mashu Caldera, is clearly visible from the pass.

New access and a new lifeline

From ancient times, Ainu followed a footpath over the Kussharo Caldera rim to reach
Ikenoyu, a hot spring beside Lake Kussharo. A trail for horse-drawn vehicles was first
constructed over Bihoro Pass in 1920, when it became one of only two significant
routes into the Lake Kussharo area. This trail was upgraded to a road, but today a
much newer road crosses the pass and connects the Bihoro and Teshikaga districts.
The MKT follows the route of the old road between Lake Kussharo and Bihoro Pass.

In August 1920, extreme flooding closed the main access route into the

Kussharo area from the south, between Teshikaga and Shibecha. Teshikaga became

isolated and the communities in the area were cut off. Roads toward Bihoro Pass from
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the north and from the south were incomplete, forcing people to carry necessities into
the area from Bihoro on foot. In response to this disaster, completing the road over
Bihoro Pass was made a priority, and by the end of 1920 the road opened, providing a

significant new lifeline to the region.

FEefEER X ORER (HAEESR)

ERIFIHE

[ERIEHOmEIEE 79.3 km? T. BARAONILT FHATY . 30 HEL ERICIAF i—iE
OAFAEEN (LI UIEEARRLFEH (20 x 26 km) THIEREEHILTSOFERIHEDD
REEEDHTOET  EMRIRE. EREEORSRIESBICKRERNITZRIDCRER. B
BE5LDVWVARY D 1 DT,

BERERIE AL (MKT) EERIENSO=ER

MKTI(Z, ERIFEERNILT SOXOFORZ6 1+ @)L — M. BRI ORI AR
BUARTTVET ERIEHORRICHISEE MO TONLTIFER-LTT, EREEAOR
RICBHBIL & (7 "I ITUNILEEEO—ERT, 19t e RICTRERIENRAOREILS
CIICHDET  REERS. IsDSERNLTIOILLZ ZECMKTEAOREZ(I>ENERZIEE
TEEY,

IR T DR REIRTIRIATI4A>
3R, PAAD N4 (F BRI T SEGEONEZES T, BRNIESHOZECHIRR B0
ZBEUEU, 1920 F(CEIRIRCHHTHEAD R AIHFHEL. ERIISRAIUZAEED
%2 DOEERI D 1 DICBDFEUR. SUAIUSBEEEALEREINZUD. SHTE. FLn
EIENIFZEHTHED., EMREBFE (TUNMY) BEXZEVTVET ., MKT (&, ERIE&IAESE
MR OIRE (AL — R T,

192048H . KRFRMERHANRLEL . BRAINSEREIUZAEBU TV, BFE
UERZ DRCERI— MERENTUEVELUR . BFEFINZIL. COBDOIZ1 =71 (EAh
DIZ1=FANSERTENFUIT, IENSEANEH K EMRITAE N O TVDE(FR TR oIz,
AR ERNMSTESF TR EEIRINERDERATUR. COKEEZ I T, EIRIEAL
FECEDTTARRMMETTEI. 1920FK(C(FERENBIEL. COBIDA L (CEDTHHIREE A
TAERDFEUI,

30




npeESel 009 NSEE=d CH5RIESA/N-IHbER RS

BREN N B S A4 J—REL TETEER
009-001  |ENBEEEIAN-Y [ ENSREESAN-UD | 550 IN>JLyh
e
009-002 ENBERESAN-T | ENBEEBSAIN-HE 951~500 NI
NILOYDEE
009-003 ENBRERESAN-T | ENBREEBSAIN-HE 951~500 NI
BNOY)EE
009-004 ENBEEESAIN-Y | ENBREIBIAIN-I¢E 951~500 NPT
HanOYDEE
009-005 ENBEEESAN-T | RBRAZ1—DIBT ~950 NPT
009-006 ENBEEBS AN | ES5—2H—(CDWVT ~250 NI
009-007  [UWBEEESAIN-Y [/ LSTBENBEEBS AN 950 7JUQRI—R
-7 KTk
009-008 ENWBEEESAN-Y | SAN=DE(& ~250 77JQRI—R
NP
009-009 ENEERESAN-T | BROZELHT ~250 77)QRI—R
NIV
009-010  [¢WBREEBTA/N—% / Projection Mapping 551500 7FUQRI-R
(land) JC Ty
009-011  [¢WBREEBTA/N—% / Projection Mapping 551500 7FUQRI-R
(pika) SIS
009-012  [¢NBEEETA/N-Y / Projection Mapping 551500 77UQRI-R
(Miyabe char) SIS
009-013 ENBEEESAIN—T | KIOY)FEICAINTH ~250 77JQRI—R
£3 NPIZIN
009-014  [¢WBERESAIN- | ZEIT DKM - ik 551500 7JUQRI—R
N> ILyb
009-015  [¢WBEEESAN-Y / BELARE BT8P 551500 7JUQRI—R
HLAEDYDEE Tk
009-016 ENBEESAN-T | +BSEEFORZARE NI 251500 77QRI—R
NP
009-017  [EWBEBESAIN-Y / )IE+HBSFEFOIEE 551500 7JUQRI—R
N> ILyb

31




009-018 ENBEEES AN [ KILOHFZDENT 251500 77UQRI-R
HED NPIZIN

009-019  [ENBEEEZAIN-Y / ARBINILEFOY)EE 5514500 77UQRI-R
NOPIZIN

009-020 ENBEEEBS AN / mn10J0LHN 1R 251 ~500 77)QRI—R
NPIZIN

009-021 ENBREES AN | BNOHRZANHR UL 251500 77JQRI—R
NPIZIN

009-022  [ENBEBEZAN-T [/ RINDFRERETHFED 551500 77UQRI-R
T (CBRBK AR L NSDIZIN

009-023 ENBEEBS AN | KARLTDETED ~950 77JQRI—R
NPIZIN

009-024 ENBREEESAIN-T | BNESST ~950 77JQRI—R
NSPIZIN

009-025  [ENBEEEIAN-T /| £EMDOHFREEHR0 5514500 77UQRI-R
THED NI

009-026 ENBREEESAIN—T | FEEDRFRIVRENN 951~500 77QRI—R
NPIZIN

009-027  |[ENBEEESAN-Y /| RINHBLEDFK 5514500 77UQRI-R
NSPIZIN

009-028 ENBEEEBS AN | KitheH(CESTAD 251500 77)QRI—R
EEsE NIV

32




009-001

Tokachi Shikaoi Geopark ENEEEEIAN-IHEER RS

(914 RIV] ENBRES AN /| ENBREIES AN -IDHEE
[(Z8TEHAR] /ILyk

TEDNOIREERRE X

Tokachi Shikaoi Geopark

Clusters of lava domes, areas of permafrost, and vast plains are among the defining
features of Tokachi Shikaoi Geopark, which makes up part of Daisetsuzan National
Park and covers the town of Shikaoi in central Hokkaido. The geopark also supports
rare species of plants and animals, such as a subspecies of the northern pika. Volcanic
activity and a cold climate have influenced all aspects of Tokachi Shikaoi Geopark,

from the topography and biodiversity to the area’s cultural heritage.

The park offers insights into the geological evolution of Hokkaido with a focus
on the Shikaribetsu volcanic group in northern Shikaoi and the Tokachi Plain to the
south. Visitors can see evidence of geological processes and observe periglacial
phenomena such as freeze-thaw-weathered slopes and windholes that vent cold air in
summer and warm, moist air in winter. The park also offers a range of activities

including guided walks, canoe excursions, and hot-air balloon rides.

The park covers a total area of approximately 405 square kilometers. It is one
of several geoparks in Hokkaido, which also include the UNESCO Global Geoparks of
Toya-Usu and Mt. Apoi.
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Born of Fire

Volcanic activity has shaped the landscape of Tokachi Shikaoi Geopark. Over the
course of a million years, eruptions caused land to form were there had once been sea,
new mountains to be born, and Lake Shikaribetsu to be created through the damming

of ariver.

The formation of the Tokachi Plain

The formation of the Tokachi Plain began with the collision of two continental plates
around 13 million years ago. This produced the Hidaka Mountains and created a
tectonic basin in what is now the Tokachi area. The basin was initially submerged by
the Pacific Ocean, which extended inland much further than today. Over many
millions of years, the basin became filled with sediment. This was deposited through
various geological processes, including the fluvial processes of the Tokachi River and
its tributaries, and as a result of volcanic eruptions, such as the massive eruption of a
supervolcano north of Shikaoi around one million years ago. Wetlands gradually

formed over the basin, and these subsequently became the Tokachi Plain as it is today.

New mountains emerge

The mountains around Lake Shikaribetsu are made up of stratovolcanoes and lava
domes from different periods, forming the Shikaribetsu volcanic group. Kita-Petoutoru
(1,400 m) and Minami-Petoutoru (1,348 m) are the oldest. Their formation began in
approximately 300,000 BP—around the time modern humans evolved—and continued
for 200,000 years. Both mountains are stratovolcanoes, built up through repeated
eruptions of slow-moving low-viscosity lava. The younger mountains date from
between 60,000 and 10,000 BP. These are lava domes, which form when sticky,
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viscous lava accumulates around a vent without flowing away. Many of the lava
domes around the lake have rocky slopes with rock fragments of uniform size caused
by a combination of freeze-thaw weathering and friction-induced fragmentation.
Nishi-Nupukaushinupuri (1,254 m) and Higashi-Nupukaushinupuri (1,252 m) are the
highest of the four lava domes, which also include Hakuunzan (1,187 m) and
Tenbozan (1,173 m).

A lake is born

Shikaribetsu’s lava domes have had a significant impact on the landscape. As they
formed, they blocked the path of a river. The gradual damming of the river resulted in
Lake Shikaribetsu. The lake covers 3.4 square kilometers and has 13.8 kilometers of
shoreline, but the original lake would have been larger and extended farther north and
west. The damming of the river was temporary as the water eventually found an
alternative outlet through a valley that formed southwest of the lake. The landforms of
the Shikaribetsu area are tangible examples of the powerful forces that sculpted the

landscape of the geopark.
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Shaped by the Cold

Snow and ice affect all aspects of the geopark, from its landforms and ecosystems to
the lives of the people that live in Shikaoi. Windholes, a unique feature of the park,
help to preserve patches of permafrost in the mountains around Lake Shikaribetsu. The
permafrost in Tokachi Shikaoi Geopark is some of the southernmost in the Northern
Hemisphere and is found at relatively low elevations, where it is uncommon outside of
the Arctic.

Block slopes and windholes

Large, angular rock fragments of almost uniform size cover the slopes of many of the
Shikaribetsu lava domes that were active during the last ice age (80,000—-10,000 BP).
The rocky slopes, or “block slopes,” are the result of the lava cooling process and
ongoing freeze-thaw weathering. Networks of windholes have formed on these frost-
shattered slopes, creating a natural cooling system that regulates the climate of the
slopes and allows them to support species typically limited to sites farther north or at
higher elevations. Hikes through the mountains of Shikaribetsu offer views of these
vast slopes. The approach to the summit of the tallest of the Shikaribetsu lava domes,

Higashi-Nupukaushinupuri (1,252 m), passes clusters of windholes.

Preserving permafrost

The windholes in the mountains around Lake Shikaribetsu play an active role in
preserving permafrost. From autumn through winter, freezing cold air enters the
windholes and becomes trapped in the spaces between rock fragments. This has a
cooling effect on the already frozen ground, keeping it almost entirely frozen through

spring and summer. In spring, meltwater seeps into the windholes, where it freezes and

38



adds to the ice stores within the windhole chambers. Warm air infiltrates the windholes
in summer, but the replenished ice stores and super-chilled ground cool the air and
prevent extensive permafrost thawing. Researchers studying the permafrost preserved

by windholes have discovered 4,000-year-old ice, the oldest found in Japan to date.

Winter spectacles

Snow covers the ground in the Shikaribetsu area throughout much of winter. Lake
Shikaribetsu freezes over in December and remains fully frozen until around mid-
April. Each winter, the Shikaribetsuko-Kotan igloo village is created on the frozen
lake, featuring attractions such as an ice bar, an ice chapel for weddings, an ice hall for
concerts, ice lodges, and an open-air hot spring. Winter in Tokachi Shikaoi Geopark
also features other seasonal events and activities, such as snowshoeing and wildlife

watching.
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Biologically Diverse

The diverse landforms of Tokachi Shikaoi Geopark support a wide range of habitats
and species. The vast Tokachi Plain with its tillable, ash-rich soil has long allowed
agriculture to flourish. The Shikaribetsu mountains north of Shikaoi have rich
ecosystems and micro-ecosystems with diverse moss and lichen species as well as

uniquely evolved and relict animal species.

A relic of the ice age

The windhole-dotted mountain slopes around Lake Shikaribetsu are home to a
subspecies of the northern pika, a cold-climate mammal typically found only in
northern regions of the Eurasian continent. Pikas are closely related to rabbits and
hares. The Ezo pika, or Ezo nakiusagi is a subspecies endemic to Hokkaido and is
about the size of a human fist, with a weight of around 120 grams. The animal is a
vestige of the ice age, evolved from the northern pika, which likely migrated to
Hokkaido via a land bridge connecting Hokkaido and Sakhalin to the continent. The
windholes in the mountains of Shikaribetsu sustain a sufficiently cold environment and
support the growth of alpine vegetation, such as Labrador tea, which is an important

food source for the Ezo pika.

Evolved to adapt

The Miyabe char of Lake Shikaribetsu is a fish not found anywhere else in the world.
This subspecies of Salvelinus malma, known as the Dolly Varden trout, has evolved in
response to changes in its environment brought about by volcanic activity. The
formation of Shikaribetsu’s lava domes tens of thousands of years ago dammed the

river running through the area, creating Lake Shikaribetsu and isolating the char. The
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fish had to adapt to a harsh new environment at a high elevation and with very limited
food sources. Plankton became the species’ primary source of nutrition, and in order to
effectively process it, the fish evolved additional gill rakers—the Miyabe char has 26,
while the Dolly Varden trout has 21 or 22.

Diverse moss species

Moss carpets the forests around Lake Shikaribetsu and grows on the windhole-dotted
rocky slopes. Moss helps to soak up rainfall, maintain moisture in the soil, and keep
the surrounding environment humid, enabling other plants to thrive. It also insulates
windholes, which slows the thawing process of ice in spring and summer. More than
1,600 of the world’s 10,000-plus moss species have been identified in Japan, and many
grow in Tokachi Shikaoi Geopark. Distinctive species in the park include apple moss,
ostrich-plume feather moss, and goblin’s gold, as well as several sphagnum varieties.
The Lake Shikaribetsu area is designated a precious moss forest by the Bryological

Society of Japan.
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Activities & Experiences

Explore Lake Shikaribetsu in a canoe, hike the crater rim of a collapsed volcano, or
spot wildlife on walking tours of the park’s forests, rivers, and freeze-thaw-weathered
mountain slopes. Local guides and tour operators offer a wide range of experiences
that introduce the unique geological, natural, and cultural heritage of Tokachi Shikaoi

Geopark.

Many of the experiences are seasonal. Warmer-weather activities are typically
offered between April and October, but Lake Shikaribetsu can stay partially frozen
until around mid-May. At the Lake Shikaribetsu Nature Center, visitors can don
watertight dry suits and join tours out onto the lake’s ice floes between mid-April and
early May. In winter, dogsledding tours operate across vast snowfields, and the
Shikaribetsuko-Kotan igloo village opens on the frozen surface of Lake Shikaribetsu.
The igloo village features an ice bar, an ice chapel for weddings, an ice hall for
concerts, ice lodges, and an open-air hot spring bath. The igloo village event typically

runs from the end of January to mid-March.

Information about these and other park activities is available at the Tokachi
Shikaoi Geopark Visitor Center and the Lake Shikaribetsu Nature Center.

Reservations are required for most tours and experiences.
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Tokachi Shikaoi Geopark Visitor Center

Learn about the geology, history, and wildlife of the park through dioramas, displays,
and interactive exhibits. Discover what guided activities and experiences are available,
and get practical information from geopark staff about hikes, weather conditions, and
seasonal sights. The Tokachi Shikaoi Geopark Visitor Center has information on all

aspects of the park, and expert staff are available to offer advice and answer questions.

Exhibitions introducing the park are organized under four key themes: The
Creation and Evolution of Landforms; Volcanoes and Volcanic Activity; The Effects
of a Cold Climate; and Life in the Park. Displays begin with plate tectonics and the
formation of key landforms, then focus on volcanic activity and its effect on the
landscape. Later panels and exhibits introduce the cold-climate environment of the
park and its ecosystems, which support rare species such as the Miyabe char, a fish not

found anywhere else in the world.
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Welcome to Tokachi Shikaoi Geopark

Clusters of lava domes, areas of permafrost, and vast plains are among the defining
features of Tokachi Shikaoi Geopark, which makes up part of Daisetsuzan National
Park. The geopark also supports rare species of plants and animals, such as a
subspecies of the northern pika. Volcanic activity and a cold climate have influenced
all aspects of Tokachi Shikaoi Geopark, from the topography and biodiversity to the

area’s cultural heritage.

The park offers insights into the geological evolution of Hokkaido with a focus on
the Shikaribetsu volcanic group in northern Shikaoi and the Tokachi Plain to the south.
Among the parks most interesting features are periglacial phenomena and evidence of
geological processes, such as freeze-thaw-weathered slopes and windholes that vent
cold air in summer and warm, moist air in winter. The park also offers a range of

activities including guided walks, canoe excursions, and hot-air balloon rides.
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Geoparks—Promoting Conservation and Sustainable Development

There are many sites of significant geological importance throughout Japan that tell
the story of the Japanese archipelago and provide insights into the evolution of the
planet. Geoparks conserve the unique geological, natural, and cultural heritage of such
areas. They also help visitors understand our intimate relationship with Earth and the

current environmental challenges the planet faces.

Tokachi Shikaoi Geopark makes up part of Daisetsuzan National Park and covers
the town of Shikaoi. It includes clusters of lava domes, areas of permafrost, and vast
plains, as well as rare species of plants and animals such as a subspecies of the
northern pika. The park is one of several geoparks in Hokkaido, which also include the
UNESCO Global Geoparks of Toya-Usu and Mt. Apoi.
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Learning About the Geopark

Learn about Tokachi Shikaoi Geopark through dioramas, displays, and interactive
exhibits here in the Exhibition Room. Displays are color coded and organized under
four key themes: The Creation and Evolution of Landforms; Volcanoes and Volcanic
Activity; The Effects of a Cold Climate; and Life in the Park.

The displays introduce the park in chronological order, beginning with plate
tectonics and the formation of key landforms such as the Hidaka Mountain Range and
the Tokachi Plain. Later panels and exhibits introduce the cold-climate environment of
the park and its ecosystems. Videos accompanied by projection mapping are available
on the geological processes that formed the park’s topography as well as on notable
wildlife species such as a subspecies of the northern pika and the Miyabe char, a fish

not found anywhere else in the world. Please ask the visitor center staff to view any of

these.

FEefEER X ORER (HAEESR)

SANK=DIOVWTER

CORREDOREE (NAMED) FBRzZBLU T ENSEEESAN-IIIOVWTEUELLS. B
NIBRIEINTED, COZAN-I%4DOERT—XICHITVEY  MEZORKREEL. N
IHENILTEE) BRBRIURDFE., BLUZAN-I0EDADTY,

NBORERE. FERIBICSAN-IZBNILTVWEYS BoRE TU—-hIRZIZE BHS
LLIBRX> RS T EFE L\ Te EE BRI ORZANSIAENE T . ZDED/(RIVPERT(F AR
SUREVS, COZAN-JEERRROERZBNTUTVET . COTAN-I DAL 2 Fo I E
YERICEET S, TOS U323 vES I #AEBRGD, F5FFUTF OB OIS TFELD
[BEBIREFEENIECEI I FRRERDIENTETT . SPARA DT (L COHUEIUSTTIE:

51



HROECTERSNBVERTY . INSORTRNTEICRDEVEDORHNE, ES5—t>4—
OEEE (CHTRLTZE,

52




009-010

The Topography of Tokachi Shikaoi Geopark and Its Formation
ENBEEES AN IR RS

(514 BL] ENBREEEBSAN-Y /
Projection Mapping (land)
[FBEEAR] 77UQRI—-R (> ILwh

TEDHNOIREERRE X

The Topography of Tokachi Shikaoi Geopark and Its Formation

Discover the events that led to the formation of the Tokachi region and the landforms
of Tokachi Shikaoi Geopark.

The story begins around one million years ago with the massive eruption of a

supervolcano in the northern part of the Tokachi region.

The eruption produced multiple pyroclastic flows. These inundated the area that would
become the Tokachi Plain with volcanic matter. In certain areas, volcanic debris

accumulated up to 30 meters.

At the time of the eruption, pockets of sea covered what is now the Tokachi Plain. The

debris from the pyroclastic flows made these pockets shallower.

Gradually wetlands formed. Rivers transported volcanic debris and sediment from the
mountains, and the wind carried in volcanic ash from eruptions across Hokkaido.

These wetlands subsequently became the Tokachi Plain as it is today.

The Tokachi Shikaoi Geopark Visitor Center is built on land that was formed in this

way.
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Further changes occurred around 40,000 years ago, when large quantities of ash from
an eruption in western Hokkaido fell over the southern part of the Tokachi region. The

resulting thick layers of ash created a desert-like landscape.

Around the same time, lava domes formed in northern Shikaoi.

These formed gradually around vents in Earth’s crust, emitting sticky, high-silica lava.

Instead of flowing away, the viscous lava piled up to form domes.

Continued volcanic activity dammed the Shikaribetsu River, which in turn created
Lake Shikaribetsu.

The lake was much larger than it is today and likely extended further north and west.

Over time, the river began to flow again. As it carved itself a new path and transported
and deposited sediment downstream, it changed course many times, gradually shaping

the plains of Shikaoi.

Displays here in the visitor center introduce these geological processes in more detail.
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Ezo Nakiusagi

The Ezo nakiusagi, or Ezo pika, is a subspecies of the northern pika, a small mammal
closely related to rabbits and hares. Pikas are found in northern regions of the Eurasian

continent and there are approximately 30 species worldwide.

The Ezo pika is about the size of a human fist and weighs around 120 grams. It lives

on rocky mountain slopes and feeds on flowers, moss, and other plants.

In summer, it forages and stores food. In winter, it lives off its gathered reserves and

shelters in spaces between the rocks, but it does not hibernate.

The map shows the habitats of the Ezo nakiusagi. These include rocky mountain
slopes and outcrops where alpine plants grow. The habitats are spread throughout the

Shikaribetsu area.

The Ezo pika is endemic to Hokkaido and is found only in the mountains of Central
Hokkaido, typically at high elevations. However, the species can also be found on

rocky mountain slopes at lower elevations provided there are alpine plants to feed on.

These small creatures make high-pitched squeaks—a characteristic reflected in their

Japanese name: nakiusagi means ‘“squeaking rabbit.”
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Northern pikas arrived in Hokkaido during a previous ice age.

Around 20,000 years ago, Earth experienced temperatures much lower than those of
modern times. During this period, the temperature in Hokkaido was up to 10 degrees

Celsius lower than current temperatures.

More of Earth’s water was ice, and the sea level was as much as 120 meters lower than
today. Lower sea levels exposed shallow seafloors, and these became land bridges that

connected islands and continents.

Hokkaido was connected to the Eurasian continent via Sakhalin. Many animals,

including mammoths, migrated to Hokkaido via this land bridge.

The northern pika is also believed to have come to Hokkaido in this way, although
they may have migrated during an earlier glacial period. When they came to Hokkaido,
forestland would have been scarce and much of the terrain would have been rocky.

This is thought to have facilitated the pika’s migration.

The Ezo pika is only found in certain areas of Hokkaido, such as the Taisetsuzan and

Hidaka mountain ranges in the central part of the prefecture.

They are not found in Shiretoko, in northeastern Hokkaido, or Akan, in eastern
Hokkaido, despite these areas having seemingly ideal mountainous habitats. The type
of terrain linking these areas and the effects of volcanic activity, such as the

distribution of hot springs, are thought to have impeded the northern pika’s migration.

The northern pika’s migration to Hokkaido would have been a gradual process that
occurred over tens of thousands of years, ending when the temperature rose around

10,000 years ago.

This temperature change encouraged the growth of forests at lower elevations, and the
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Ezo pika moved higher into the mountains.

Gradually the habitat of the northern pika became limited to a few high mountains

where rocky terrain remained.

In the mountains of Shikaribetsu, permafrost and features known as “windholes”
create an environment that supports cold-climate plants and animals such as the Ezo

pika. There, visitors can envision what Hokkaido might have been like during the last

ice age.
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Miyabe Char

This is Lake Shikaribetsu, one of the treasures of Tokachi Shikaoi Geopark.

The lake is home to the Miyabe char, a fish that is found only in these waters.

A subspecies of the Dolly Varden trout, it is a type of char and is closely related to

salmon and trout. Miyabe char can grow to approximately 40 centimeters in length.

Both Dolly Varden trout and Miyabe char have gill rakers that allow them to filter
plankton as they breathe through their gills, but the Miyabe char has evolved to have

more of them.

Its unique evolution has been a response to changes in its environment, and the

formation of Lake Shikaribetsu played an important part in the process.

Lake Shikaribetsu is the byproduct of millions of years of volcanic activity and

repeated eruptions.

Volcanic activity began between 65 and 1.8 million years ago, during the Tertiary

period, in an area northeast of where the lake is located.
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Subsequent volcanic events occurred west of the lake around the volcanoes Kita-
Petoutoru and Minami-Petoutoru. These volcanoes are part of the Shikaribetsu

volcanic group and have been active for around 300,000 years ago.

The most recent volcanic events occurred to the south and southeast of the lake
between 60,000 and 10,000 years ago. Several lava domes formed during this period.
These are also part of the Shikaribetsu volcanic group and can be seen easily from the

town of Shikaoi.

Over the course of this long history of volcanic activity, mountains came to partially
surround the Shikaribetsu area. The river running through the area gradually became

dammed, and Lake Shikaribetsu was born.

As more time passed, a large valley took shape southwest of the lake. Water from the
lake began to flow through this valley, and a waterfall with a drop of around 10 meters

formed near the outlet.

The process of Lake Shikaribetsu’s formation had an immense impact on the Dolly

Varden trout that had been living in the river.

The fish became trapped in the lake and were unable to travel downstream because of
the waterfall. This meant they had to adapt to a harsh new environment at a high

elevation and with limited food sources.

Plankton was one of the few available food sources, and the fish had to rely much

more heavily on it than ever before.

Over tens of thousands of years, the species developed additional gill rakers in order to

more effectively feed on the lake’s plankton.

Dolly Varden trout in Hokkaido typically have between 21 and 22 gill rakers, but the
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Miyabe char subspecies that has evolved in Lake Shikaribetsu has 26.

In contrast to the long, gradual evolution of the Miyabe char, dramatic changes have
occurred in the last 100 years. These coincide with the development and settlement of

Hokkaido by ethnic Japanese from mainland Japan.

The townspeople of Shikaoi fished Lake Shikaribetsu, and as the population of the

town increased, the population of Miyabe char declined.

Settlers also introduced non-native species to the lake, such as rainbow trout and
cherry salmon. This caused competition for already limited food sources, resulting in
changes in the size of the Miyabe char. The species went from a length of 70

centimeters to around 40 centimeters within a span of around 100 years.

As fishing remains a threat to the species, conservation efforts such as fish hatchery

projects are in place to protect the population.

The most recent threat, however, is from the signal crayfish, an invasive species that is

becoming more widespread across Japan.

The Miyabe char is a testament to the sustained volcanic activity of the Shikaribetsu
volcanic group. Conservation activities and careful monitoring are key to ensuring its

survival.
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The Creation and Evolution of Landforms

Landforms develop over long periods of time, sometimes hundreds of millions of
years. They are created and shaped by the movement of tectonic plates and erosion due
to wind, water, and ice. Tokachi Shikaoi Geopark is one of several geoparks in
Hokkaido. The park contains sites of significant geological importance that provide
insights into the evolution of this land. Learn about tectonic plates, pyroclastic flows,
the formation of mountains, and the way rivers shape the land, all against the backdrop
of the Tokachi Shikaoi region of central Hokkaido.
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Plate Tectonics

Earth’s outer surface consists of around 15 loosely interlocking tectonic plates. These
move continuously, shifting toward, away from, or alongside each other. The
movement of these plates forms geological features such as mountains, volcanoes, and

ocean trenches. Four tectonic plates converge around Japan.

What are tectonic plates?

Tectonic plates are segments of Earth’s crust and uppermost mantle. They form the
lithosphere, the coolest and most rigid part of the planet. The plates lie on top of a
partially molten layer of rock called the asthenosphere and are continually moving due
to convection currents. These currents occur within the mantle as heated rock becomes
less dense and rises, and the semi-molten rock cools and sinks. The convection
currents cause Earth’s plates to move relative to each other at rates of up to 10

centimeters per year.

What happens when plates meet?

The tectonic plates fit roughly together like a jigsaw puzzle, and the area where one
plate meets another is called a plate boundary. There are many different types of plate
boundaries, and what happens when two plates meet depends on the plates’ densities
and whether the plates are oceanic or continental. Plates can meet and collide, spread
apart, or slide past one another. Their interaction causes the formation of geological

features, phenomena such as earthquakes, and the generation and destruction of crust.
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Collision

When plates collide, one may move underneath the other in a process called
subduction. Volcanoes often form along boundaries where subduction occurs,
and some of the world’s most powerful earthquakes and eruptions occur in
these zones. The subducting plate sinks into the mantle and later emerges as
new crust through volcanic activity. Earth’s crust is thus recycled in subduction

Zzones.

Spreading
Plates that spread apart cause rifts and rift valleys to form. These are found
both on land and at the bottom of the ocean. When spreading occurs on the

seafloor, new crust is generated by magma as it escapes the mantle and cools.

Sliding
Plates that slide past one another do not create or destroy crust. Rather, they

cause faults along which shallow earthquakes may occur.

Tectonic plates and Japan

The islands of Japan lie in one of the most tectonically active places on Earth: a region
of subduction zones where the Pacific, North American, Eurasian, and Philippine
plates converge. This convergence generates frequent seismic and volcanic activity,
making the country prone to earthquakes and eruptions. It is this activity, however,
that has produced many of the country’s most impressive natural features, from

abundant hot springs and enormous calderas to towering mountains and steep gorges.
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The Hidaka Mountains and the Tokachi Plain

The Tokachi Plain extends east from the Hidaka Mountains and south from the
Taisetsu Mountains to the Pacific Ocean. It covers approximately one-tenth of the total
area of Hokkaido (83,424 km?) and is one of the island’s largest farming areas. The
formation of the plain began around 13 million years ago, when continental plates

collided and produced the Hidaka Mountains.

Plates collide

The Eurasian and North American plates were thrust upward when they collided, and
the North American plate buckled and was forced on top of the Eurasian plate. The
Hidaka Mountains formed along the boundary where the plates collided. The buckling
of the North American plate produced hills southeast of the Hidaka Mountains and
caused the land in between to sink, creating a tectonic basin. This basin would
eventually become the Tokachi Plain, but it was initially submerged by the Pacific
Ocean which extended inland much further than today. Over many millions of years,
wetlands gradually formed, and these subsequently became the present-day Tokachi

Plain.

Evidence of geological processes
Sites in Tokachi Shikaoi Geopark reveal the processes that created the Hidaka

Mountains and facilitated the formation of the Tokachi Plain.

Ogigahara Observatory
The Ogigahara Observatory affords views of the plain with the peaks of the
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Hidaka range in the background. The mountains, with elevations of up to
around 2,000 meters, run approximately 150 kilometers north-south. Mt.
Poroshiri is the highest, at 2,053 meters. The views from the observatory give a

sense of the scale of the Tokachi Plain and the workings of plate tectonics.

Shimo-Shikaoi Lignite Outcrop

Lignite is a combustible sedimentary rock formed over hundreds of thousands
of years by the partial decomposition of plant material that is increasingly
compressed and heated as a result of accumulating sediment. It is sometimes
called brown coal and is typically younger than higher-ranking coals, which
have higher carbon concentrations. Multiple lignite beds outcrop along the
Shikaribetsu River in the southern part of Shikaoi. The presence of these beds
indicate that wetlands and bays came and went, covering parts of Shikaoi and

the area to the south for long periods throughout history.
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Volcanic Activity and the Tokachi Plain

The foundations for the Tokachi Plain were laid when the Eurasian and North
American plates collided approximately 13 million years ago and formed the Hidaka
Mountains. The plain subsequently took shape over many millions of years as a result

of volcanic activity and other geological processes.

A supervolcano erupts

Approximately one million years ago, a massive eruption occurred north of Shikaoi, in
the northern part of what is now Daisetsuzan National Park. The eruption generated
pyroclastic flows—dense, fast-moving masses of solidified lava fragments, volcanic
ash, and hot gases. These carried volcanic debris south over the Tokachi region. The
vast amount of debris from this, and other eruptions across Hokkaido, contributed to

the formation of the wetlands which would eventually become the Tokachi Plain.

An indication of scale

The scale of the eruption was 100 times that of Mt. Vesuvius which buried Pompeii,
and the total amount of debris deposited would cover all of present-day Hokkaido in a
1-meter-thick layer of ash and rock fragments. The cataclysmic eruption changed the
shape of the Tokachi region, and left a large caldera 10 by 14 kilometers where the
volcano had erupted. The caldera formed after the eruption, as its pyroclastic flows
drained out the volcano’s reservoir of magma. As lava poured out of the volcano, its

magma chamber emptied. The summit then collapsed into the vacated chamber below.

The enormous size of the caldera is an indication of the scale of the eruption.
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Pyroclastic flows

Pyroclastic flows can carry volcanic debris over long distances at speeds of nearly 100
kilometers per hour, and they can reach temperatures up to 1,000 degrees Celsius. The
Shikaribetsu River has exposed pyroclastic flow deposits in the Nishi-Urimaku district
of Shikaoi, 45 kilometers from the Tokachi-Mitsumata Caldera. The outcrop is up to
30 meters high—evidence of the large volume of debris carried into the Tokachi

region.
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The Shikaribetsu River and the Tokachi Plain

The fluvial processes of the Tokachi River and its tributaries which include the
Shikaribetsu River played a significant role in creating the Tokachi Plain as it is today.
Rivers eroded the land they passed, carried and spread volcanic debris, and deposited
sediment. Over many millions of years, these and other geological processes caused
wetlands to form where there was once sea. These wetlands subsequently became the
Tokachi Plain.

How rivers shape the landscape
Rivers erode landforms and transport and deposit sediment, which creates new

landforms.

Erosion

Rivers erode their beds and banks, shaping the landscape as they flow. In their
upper course, rivers erode the land mostly vertically as they flow down steep
mountain slopes and carve out deep gorges and valleys. At lower elevations,
their current is slower so the erosion is lateral as well as vertical, making them

wider.

Transportation

Rivers transport sediment, which can include sand, volcanic ash, gravel,
pebbles, and small rocks. The faster the flow of the river, the greater the
amount of sediment carried. At lower elevations, rivers begin depositing the

sediment, creating new landforms.
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Deposition

Rivers deposit sediment when their current slows, resulting in the creation of
landforms such as alluvial fans, meanders, levees, floodplains, and deltas. They
slow as they become wider and shallower and reach lower altitudes with flatter
land, and also when the volume of eroded material increases. Rivers deposit
larger and heavier materials first, and smaller, lighter materials such as fine

sand and silt last.

How a bay became a plain

As the Shikaribetsu River flowed down from the mountains and reached lower
altitudes, it began to slow. The land became flatter and more open, and the river could
spread out freely and infiltrate the land’s surface, depositing sediment. As the amount
of deposited sediment increased, the riverbed rose, causing the river to overflow its
banks. This process repeated, with the river depositing sediment over a broader area as
it found new paths and flowed farther down toward the sea. This formed a large
alluvial fan, a fan-shaped landform of deposited sediment. Over time, the Tokachi
River and its tributaries such as the Shikaribetsu River deposited enough sediment to
fill the bay. The large volume of sediment deposited over time created a vast plain

ideal for agriculture.
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Volcanoes and Volcanic Activity

The islands of Japan lie along the Pacific Ring of Fire, a belt of tectonic plate
boundaries that partly encircles the Pacific Basin. Around two-thirds of the world’s
volcanoes are found along the Ring of Fire, and many are the result of subduction at

convergent plate boundaries.

The volcanoes in Tokachi Shikaoi Geopark were formed by the convergence of the
continental North American plate and the oceanic Pacific plate. Along this boundary,
the oceanic plate moves beneath the less dense continental plate. As the denser plate
moves downwards, the pressure and temperature surrounding it increase, and water
seeps into the mantle, lowering its melting point. Melting within the mantle produces
magma. The magma is less dense than the surrounding solid rock and rises to the
surface through cracks in the plates, forming a volcano. The formation of the

Shikaribetsu volcanoes has had a significant impact on the landscape and biodiversity

of the region.
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The Shikaribetsu Volcanic Group

Volcanoes surround much of Lake Shikaribetsu. Kita-Petoutoru (1,400 m) and
Minami-Petoutoru (1,348 m) north and west of the lake are among the oldest. They
formed over the course of 200,000 years from approximately 300,000 BP. The cluster
of volcanoes stretching east-west along the southern side of the lake was formed more
recently, between 60,000 and 10,000 BP. Prolonged periods of sustained volcanic
activity gave rise to the Shikaribetsu volcanic group and changed the face of the

Shikaribetsu area.

Stratovolcanoes and lava domes

The Shikaribetsu volcanic group is made up of stratovolcanoes and lava domes.
Stratovolcanoes tend to be conical, with relatively steep sides. They are built up by
many layers of hardened lava, ash, and rock from mostly explosive lava eruptions.

Kita-Petoutoru (1,400 m) and Minami-Petoutoru (1,348 m) are stratovolcanoes.

The younger volcanoes along the southern side of the lake are lava domes. These
are formed by relatively small, bulbous masses of lava too viscous to flow any
significant distance. This thick lava piles up around the vent, and the dome grows
gradually. Lava domes typically emit lava steadily onto the ground through effusive
eruptions. Explosive eruptions can occur, however, when gas pressure builds up within

the dome.

The Shikaribetsu Volcanic Group Observatory offers a panorama of the volcanoes,
with the forms of Nishi-Nupukaushinupuri (1,251 m) and Higashi-Nupukaushinupuri
(1,252 m) clearly visible.
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Lava dome collapse

The sides of a growing lava dome are steep and unstable, and they sometimes collapse.
A lava dome collapse can be triggered by earthquakes, the buildup of gas pressure, or
other factors including new growth. When a dome collapses, it can cause pyroclastic
flows and debris avalanches that can move several kilometers outward from the dome.
Over time, a new dome forms from the partial remains of the collapsed dome. This
process has occurred repeatedly among the lava domes of the Shikaribetsu volcanic
group, and the debris from past collapses has formed many small hills across the
northern part of the plain. The observatory at the Higashi-Urimaku Hummocky Hills
geosite offers views of the undulating landscape with the volcanic group in the

background.

Lava domes and Lake Shikaribetsu

Shikaribetsu’s lava domes have had a significant impact on the landscape. As they
formed, they blocked the path of a river, resulting in the creation of Lake Shikaribetsu.
The lake covers 3.4 square kilometers and has 13.8 kilometers of shoreline. The
original lake, however, would have been larger and extended farther north and west.
The summit of Minami-Petoutoru (1,348 m) rewards hikers with views of the lake, the

lava domes to the south, and the Tokachi Plain in the distance.
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Block Slopes (Talus Slopes)

Rock debris, or talus, covers the slopes of many of the Shikaribetsu lava domes. The
rock fragments are large, angular, and almost uniform in size. Their size and
distribution indicate that they are not the result of landslides but rather of the lava

cooling process and ongoing freeze-thaw cycles.

When lava cools

As lava flows out of a volcano, it cools and solidifies. This occurs at different rates
within the flow: rapidly near the surface and more slowly toward the center. The
cooling lava contracts, causing cracks to form in the solidifying rock, and fragments

gradually break off.

Freeze, thaw, repeat

Water and ice weather and erode landscapes through repeated freeze-thaw cycles.
Water seeps into the cracks in rocks, expanding in volume as it freezes. This exerts
tremendous pressure on the surrounding rock and forces the cracks to widen. The
rocks eventually break into fragments due to repeated cycles of freezing and thawing

and expansion and contraction.

The last ice age
The Shikaribetsu volcanic group was very active between 60,000 and 10,000 BP,
during the latter part of the last ice age (c. 115,000—11,700 BP). It is estimated that the

average annual temperature would have been approximately 10°C lower than today,

and the environment would have resembled that of present-day Siberia. Snow and ice
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would have covered Hokkaido, with glaciers extending across parts of the island. The
block slopes of the Shikaribetsu volcanic group are remnants of this much colder time.
Hiking either Nishi-Nupukaushinupuri (1,251 m) or Higashi-Nupukaushinupuri (1,252
m), or visiting the Senjokuzure geosite in the eastern foothills of Nishi-

Nupukaushinupuri, offers views of some of these slopes.
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The Effects of a Cold Climate

The cold climate and the freezing and thawing of water and ice are integral in shaping
the landscape of Tokachi Shikaoi Geopark. The cold climate preserves permafrost,
which is present at relatively low altitudes in the park. The permafrost is some of the
southernmost in the Northern Hemisphere. Permafrost, landforms including talus
slopes, and periglacial phenomena such as windholes are examples of the effects of a
cold climate and the influence climate can have on an area’s topography and

biodiversity.

How cold is “cold”?

Winters are long in Shikaoi. The low temperature for the downtown area does not
exceed 0 degrees Celsius for around 157 days of the year*, and the high remains
subzero for approximately 73 days*. In January, the average temperature is -6.7
degrees in the town and -12.2 degrees around Lake Shikaribetsu. During the coldest
spells, the temperature around the lake can drop to as low as -30 degrees. The lake
freezes over in December and remains fully frozen until around mid-April. At the peak

of winter, the ice covering the lake can reach a thickness of 1 meter.

*Based on local weather readings collected between 1991 and 2020
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Windholes and Permafrost

Tokachi Shikaoi Geopark is home to some of the southernmost permafrost in the
Northern Hemisphere. Permafrost is a permanently frozen layer on or under Earth’s
surface that remains at or below 0 degrees Celsius for at least 2 years. Windholes on
the mountainsides around Lake Shikaribetsu preserve and generate permafrost and
create microclimates that support cold-climate vegetation more commonly found in

Arctic areas.

How windholes work
Windholes are gaps between large rock fragments on talus slopes that vent cold air in
summer and warm air in winter. They form a natural cooling system that regulates the

climate of the slopes and sustains cold-climate environments year-round.

During autumn and winter, the air outside the windholes is colder than the air
within. The temperature can be as low as -30 degrees Celsius outside yet as warm as
10 degrees inside the windholes. Because the cold air entering the windholes is denser
than the warmer air, it sinks deep into the chambers between the rocks. At the same
time, the warmer, less dense air rises and escapes through gaps between the rock
fragments further up the slope. As the warm air escapes, more cold air is drawn into

the spaces between the rocks lower down the slope.

In spring, the temperature rises and snow on the mountains begins to melt.
Snowmelt seeps between the rocks, penetrating deep within the windhole chambers.
During spring and summer, the air inside the chambers is colder than the air outside,
and the snowmelt freezes, replenishing the ice stores within the windhole chambers.

When the air outside is warmer than the air inside, the air circulation system within the

windholes reverses. Cold air escapes from windholes lower down the slope, and warm
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air is pulled into the spaces between the rocks farther up the slope. As the warm air
passes downwards between the rocks, it cools and is eventually vented lower down on

the slope.

Ancient ice

Because of the topography and cold climate of the Shikaribetsu part of the geopark,
patches of permafrost remain at relatively low altitudes, where it is uncommon outside
of the Arctic. Studies of the area have led to important discoveries, such as 4000-year-
old ice. These have provided insights into the geology, climate, and ecosystems of the
Tokachi Shikaoi area.
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Ice Wedge Polygons

Microrelief patterns on the surface of the ground, known as tundra polygons or ice
wedge polygons, are features associated with permafrost. The distinctive geometric
patterns are caused by vertical ice wedges that gradually drive the ground apart. The
ice wedges grow as thaw water seeps into cracks in the ground and freezes. As the ice
wedges grow, they exert pressure on the surrounding soil, pushing it upward and
forming vast networks of polygons. Viewed from above, they resemble the patterning
of a turtle shell. Ice wedge polygon networks are widespread in areas of continuous

permafrost, such as Arctic North America and Siberia.

Aerial photographs of a tilled, rain-soaked field as well as a cross-section of
soil from a geological survey conducted in Shikaoi demonstrate distinct patterning
with similarities to tundra fields in Alaska. Their discovery suggests permafrost was
once more widespread in the Tokachi-Shikaoi area, including over parts of the
Tokachi Plain. Today, the permafrost in the region is limited to patches in the
mountains around Lake Shikaribetsu. Its retreat is evidence of how the climate has

changed since the last ice age.
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Living in a Cold Climate

Winters are long and harsh in Shikaoi, and the cold impacts many aspects of daily life.
The climate may be harsh, but it also offers certain benefits. The residents of Shikaoi

have learned to embrace the cold and make the most of the opportunities it presents.

Activities and events

Snow covers the ground throughout much of winter, especially in the mountains
around Lake Shikaribetsu, where temperatures can reach -30 degrees Celsius. The
extreme cold creates unusual ice formations and phenomena such as frost flowers,
candle ice, and hoarfrost. Snowshoeing is a popular way to observe fleeting natural
formations, enjoy snow-blanketed landscapes, and spot wildlife including white-tailed

eagles.

The lake is also the setting for a long-running community-driven winter
celebration, the Shikaribetsuko-Kotan igloo village. Each year, event organizers and
volunteers build an ice village on the frozen lake, featuring attractions such as an ice
bar, an ice chapel for weddings, an ice hall for concerts, ice lodges, and an open-air hot
spring. Around 80 tonnes of snow and lake water is used to create the roughly 5,000
blocks of ice needed to build and maintain the village, which is in place from late

January until mid-March.

Agriculture
Agriculture is a major industry in Shikaoi, and while the long winters shorten the
farming season, the snow offers sustainable cool storage and natural insecticidal

solutions. Farmers gather snow in insulated units for storing produce. In fact, potato

farmers use these “snow warehouses” to produce special types of potatoes with
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elevated sweetness levels, as the cold causes the starch within the harvested potatoes to
be converted into sugar. The farmers also manipulate the snow cover on their fields,
partially clearing it along potato rows to expose the ground to winter’s subzero
temperatures. This removes the insulating effect of the snow and causes the ground

and any overwintering potatoes to freeze, eliminating blight and insect eggs.
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Life in the Park

The mountains and plains of Tokachi Shikaoi Geopark support a wide variety of life,
including relict ice age species such as a subspecies of the northern pika, uniquely
evolved fish species, cold-climate vegetation more commonly found in Arctic regions.
Archaeological discoveries from sites within the park and neighboring regions provide
evidence of human activity on the Tokachi Plain from around 30,000 BP. As with
many animal and plant species, humans likely migrated to Hokkaido from the Eurasian
continent via land bridges during the last ice age (c. 115,000—11,700 BP).

Land bridges

Between 80,000 and 10,000 BP, Earth’s temperatures were much lower than they are
today. More of the planet’s water was ice, and during the coldest period (c. 20,000 BP)
the sea level was up to 120 meters lower than today. Lower sea levels exposed shallow
seafloors, and these became land bridges that connected islands and continents.
Hokkaido was linked to the Eurasian continent via Sakhalin, and the islands of Honshu,
Shikoku, and Kyushu were connected via the Korean peninsula. Animals such as

mammoths and northern pikas migrated to Hokkaido via the northern land bridge.

Two distinct biogeographic regions

The plant and animal life of Hokkaido differs significantly from that of Honshu,
Shikoku, and Kyushu, Japan's other main islands. This is partly due to the deep
Tsugaru Strait, which separates Hokkaido and Honshu. No land bridge connected
Honshu and Hokkaido, even when sea levels were at their lowest. Many species were
therefore unable to migrate between the two islands. Blakiston’s Line is the name

given to the biogeographic boundary between the islands. The northern pika, Ezo red
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fox, and Blakiston’s fish owl, the world’s largest living species of owl, are some of the

animal species found in Hokkaido but not anywhere else in Japan.
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Plants and Animals

The diverse landforms of Tokachi Shikaoi Geopark support a wide range of habitats
and species. The vast Tokachi Plain with its tillable, ash-rich soil has long allowed
agriculture to flourish. The Shikaribetsu mountains north of Shikaoi have rich
ecosystems and micro-ecosystems with diverse moss and lichen species as well as

uniquely evolved and relict animal species.

The plains

The Tokachi Plain is one of the largest farming areas in Hokkaido, supplying crops
and dairy products across much of the country. Beans, potatoes, wheat, and sugar beets
are grown in rotation across the plains, and each accounts for a significant share of the
domestic yield. Dairy cattle graze in pastures and Ezo deer roam freely in the flatlands
around Shikaoi. Ezo red foxes and brown bears also inhabit the plains. The brown bear

is not found anywhere else in Japan outside of Hokkaido.

The mountains

The peaks of the Shikaribetsu volcanic group reach altitudes of around 1,300 meters
and encircle Lake Shikaribetsu, the highest-altitude lake in Hokkaido at 804 meters.
The mountains and lake are home to many bird species, waterfowl, salmonid species,
and cold-climate animal species such as the Ezo nakiusagi, a subspecies of the

northern pika. White-tailed eagles soar above the lake year-round, and Steller’s sea
eagles migrate to the area in winter. Ospreys hunt above the lake in the warmer months,
and black woodpeckers make their nests in tree trunks in the run-up to spring. The
Miyabe char is a uniquely evolved subspecies of char and is not found anywhere else

in the world. Other subspecies endemic to Hokkaido and found in the park’s
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mountains include the nocturnal Ezo flying squirrel and the brown bear.

Dense evergreen forests grow around the lake and below the tree line. They are
made up of cold-resistant species such as Sakhalin spruce, Yezo spruce, and Sakhalin
fir. Alpine plants, such as varieties of Labrador tea with white flowers and Hakusan
rhododendrons with pale pink flowers, grow on the mountainsides and forest floors.
The windholes on the rocky slopes of the Shikaribetsu lava domes have their own

micro-ecosystems, which support diverse colonies of moss and lichen.
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Moss Forests

Moss carpets the forests around Lake Shikaribetsu and grows on the windhole-dotted
rocky slopes in the area. Moss helps to soak up rainfall, maintain moisture in the soil,
and keep the surrounding environment humid, enabling other plants to thrive. It also
insulates windholes, slowing the thawing process of ice in spring and summer and

offering some warmth to wildlife in autumn and winter.

In Shikaribetsu, moss species not commonly found together, such as subalpine
and sphagnum varieties, grow in proximity. Such species grow in particular abundance

around windholes, where the air is moist.

Distinctive moss species

More than 1,600 of the world’s 10,000-plus moss species have been identified in Japan,
and many grow in Tokachi Shikaoi Geopark. Distinctive species in the park include
apple moss, ostrich-plume feather moss, and goblin’s gold, as well as several
sphagnum varieties. Apple moss is a grass-like moss with stems several centimeters
long, capped with apple-shaped spore cases, or capsules. The ostrich-plume feather
moss has feathery, frond-like stems. This species grows in alpine areas throughout
Japan and can be found near windholes in Shikaribetsu. Goblin’s gold is a luminous
moss that grows in dark environments including small spaces between rocks, inside

windholes, and tree hollows. It glows a vivid green color in the shadows.

Sphagnum moss, or peat moss, requires a damp environment and is
extremely common in wetlands. It can also be found in conifer forests and moist
tundra areas. Six sphagnum species have been identified in the mountains of
Shikaribetsu. These include small red peat moss, which grows so tightly together that

colonies resemble broccoli florets, and five-ranked Bog-moss, with leaf-tip clusters
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that look like five-pointed stars. Five-ranked Bog-moss can be green with tinges of red

or red all over.

The Lake Shikaribetsu area is designated a precious moss forest by the

Bryological Society of Japan.
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A History of People and the Park

Archaeological discoveries from sites within the park and neighboring regions provide
evidence of human activity on the Tokachi Plain from around 30,000 BP. The land has
sustained human life over millennia, offering bountiful grounds for hunting, rivers and
lakes for fishing, woodlands for foraging, and tillable soil for farming, although
agriculture was not begun in Hokkaido until the nineteenth century. The history of
modern-day Shikaoi begins in the early twentieth century against a backdrop of
increasing ethnic Japanese (Wajin) settlement in Hokkaido. Vestiges of the island’s

indigenous culture remain in the names of landmarks and the name of the town.

Ainu culture
Ainu people traditionally lived in villages called kotan around the lakes and along the
rivers and coasts of Hokkaido. They fished for salmon and trout and hunted and

foraged on the land.

Records from Shikaoi’s early settlers indicate there were 10 Ainu villages in what
would later become the town. Many Ainu communities were forced to relocate and
abandon their homes as Hokkaido became increasingly settled and land regulations
and cultural assimilation policies were introduced by the central government. Ainu
culture suffered as a result of these and other policies, but its legacy is upheld in the
names of many towns and landmarks throughout Hokkaido. These include Shikaoi
(literally “deer chase”), which is derived from the Ainu name meaning “the place with

many deer traps.”

Settlers and a new way of life

In the late nineteenth century, the government launched a development drive in
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Hokkaido, inviting people from other islands to settle and cultivate the land. Settlers
were given a plot of land in return for clearing and developing it for farming. The first
settlers in Shikaoi arrived in 1902, and by 1920 more than 4,000 people had moved to
the area. They labored to cultivate the land, felling trees and clearing fields with

rudimentary tools and only horse-drawn plows for tilling.

Railroads serving Shikaoi opened in 1921 and 1928. In the years that followed,
agriculture and the timber industry boomed. The township of Shikaoi was founded in
1959 and continued to develop. In the latter half of the twentieth century, the
agricultural industry developed with the introduction of modern farming machinery
and new technological advancements. Today, the town’s lucrative farming industry
provides supermarkets all over the country with a wide variety of products, including
dairy products, beef, buckwheat, wheat, potatoes, sugar beets, and several other kinds

of fruit and vegetables.

Scenes depicting the early struggles of Shikaoi’s settlers and the harshness of the
environment are captured in the works of Kanda Nissho (1937-1970), an artist who
moved to the area with his parents at the age of seven. The Kanda Nissho Memorial

Museum of Art in Shikaoi has a large collection of his paintings and sketches.
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Wainai Sadayuki: The Man Who Transformed Lake Towada

Wainai Sadayuki and Lake Towada

Wainai Sadayuki was born in 1858 in Kemanai, a village about 30 kilometers south of
Lake Towada. In 1884, while in his mid-twenties, he started trying to introduce fish
into the lake, which had no natural fish population of its own. It took him over two
decades to establish a self-sustaining population. Wainai brought kokanee eggs from
Hokkaido, then incubated and released the fry into Lake Towada. It was not until 1905
that the kokanee returned to the lake as adult fish to spawn. Wainai devoted the rest of
his life to developing Lake Towada as a tourist destination and working to secure

national park status for the area. [108]

The Life of Wainai Sadayuki

Wainai Sadayuki began his career in 1874 as a substitute teacher in Kemanai. In 1881
he secured an administrative job at the Kosaka Mine, operated by the Ministry of
Public Works. When he was posted to the Towada Mine, a silver mine on the banks of
Lake Towada, he developed an interest in breeding fish. He began releasing different
fish into the lake in 1884, starting with carp fry, and eventually quit his mine job to
devote himself full-time to fish breeding. After experimenting with cherry trout and
Nikko trout, he finally found success with kokanee. In 1902 he purchased kokanee
eggs from Lake Shikotsu in Hokkaido, which he incubated and released as fry the
following year, and in 1905, these returned to the lake as adult fish to spawn. In
recognition of his efforts, Wainai was awarded the Medal of Honor with Green Ribbon
in 1907. [136]

While breeding fish, Wainai also worked to develop Lake Towada as a tourist

destination, opening Kankoro, a traditional inn, in 1897, and the Wainai Towada Hotel
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in 1916. He was an energetic promoter, successfully persuading members of the
imperial family to stay at his hotel and petitioning the Ministry of Home Affairs to
award national park status to the lake and its environs. Wainai died at his home in
Kemanai in 1922 at the age of 65. [77]

The Road to Lake Towada

Born on February 15, 1858, Wainai Sadayuki was the eldest son in a family that had
served for generations as retainers to the Sakuraba family of the Morioka domain. A
studious boy, he became a substitute teacher at the local village school at age 17. He
married at 21 and secured a job at the Towada Mine on the banks of the lake at age 24.
[66]

[Photos]
Wainai Sadayuki

The site of Wainai’s house in Kazuno (formerly Kemanai) today
Wainai in his substitute teacher days
Workers at the Towada Mine in 1884
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A Life Devoted to Fish Breeding: 22 Years of Trial and Error

Introducing Fish to Lake Towada

Wainai Sadayuki was 27 when the Towada Mine where he worked as an administrator
was transferred from public to private ownership in 1884. Finding himself a company
employee rather than a civil servant, Wainai resolved to become an entrepreneur and
launched a fish-breeding business alongside his day job. At that time there were no
fish in Lake Towada, and Wainai’s dream was to provide the thousands of miners who
worked in the area with a healthy source of protein. He released multiple species of
fish fry into the lake, but none managed to establish self-sustaining populations.

Despite repeated setbacks, Wainai persisted with his efforts. [105]

[Captions (left column)]

Carp
Nikko trout
Char
Cherry trout

Kokanee

A Series of Failures

Between 1884 and 1890, Wainai released carp, char, goldfish, and crucian carp fry
into Lake Towada. In 1897, after catching his first adult carp in the lake, he quit his
job at the mine to devote himself full-time to fish breeding and began to ship carp to
Kosaka and Kemanai for sale. When carp numbers in the lake plunged in 1899,
however, that project ended in failure, and Wainai turned to breeding salmonids, such

as trout and salmon. He incubated the eggs at an old school a few kilometers north of
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here in Ginzan, which he had converted into a hatchery with the help of his eldest son,
Sadatoki, who had studied fish breeding in Nikko. In 1900 and 1901, Wainai released
large numbers of cherry trout and Nikko trout fry into the lake, but once again met

with no success. [137]

A Chance Encounter with Destiny

One day in 1902, while visiting the Aomori Fisheries Testing Center, Wainai
overheard someone talking about the successful breeding of kokanee, a salmonid with
a homing instinct, at Lake Shikotsu in Hokkaido. This was his chance. After
discussing it with his wife, Katsu, Wainai sold whatever personal assets he could to
raise funds. He then purchased 30,000 kokanee eggs from Lake Shikotsu, which he
incubated and released as fry into Lake Towada. Although in dire financial straits,
Wainai and his wife were convinced that this time, finally, their efforts would be
rewarded. [97]

[Captions (middle column)]
Lake Akan

1894

Lake Shikotsu

1902

Lake Towada

The Miracle of the Fishes

It was the autumn of 1905. Two long years had passed since Wainai released the fry
into Lake Towada, and now the kokanee were returning to the lake in large numbers to
spawn. At the age of 47 and after much blood, sweat, and tears, Wainai finally realized
the dream he had first conceived at age 27: with the return of the kokanee, local
fishermen were catching as many as a thousand fish a day. The inspiring story of

Wainai’s lifelong quest was made into a movie in 1950. [89]

Japanese Kokanee
A freshwater fish of the salmonid family, the Japanese kokanee is a subspecies of
sockeye salmon that ended up landlocked in Hokkaido’s Lake Akan and Lake

Chimikeppu due to volcanic activity. Kokanee eggs from Lake Akan were first
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transplanted and released as fry into Lake Shikotsu, and they were later introduced to
Lake Towada by Wainai Sadayuki. Kokanee have a homing instinct, meaning that

they return to where they hatched to spawn. [73]
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For Richer, for Poorer

Wainai would not have succeeded without the support of Katsu, his wife. She was
resolute in the face of setbacks, bringing up their nine children despite a chronic lack
of money, and pawning her favorite kimonos, comb, and pocket watch to help her
husband raise money to buy the kokanee eggs. In 1905, the year the kokanee first
returned to Lake Towada to spawn, the harvest in the surrounding Tohoku region
failed. Despite the family’s heavy debt load, Katsu persuaded Wainai to allow the
famished locals to fish freely in the lake. Regarded as the epitome of “a good wife and
a smart mother,” she was featured in prewar textbooks as a model of womanly
conduct. [116]
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Turning Lake Towada into a Top Tourist Destination

A Long Journey into the Public Eye

Straddling the boundary between Akita and Aomori Prefectures, Lake Towada is the
jewel in the crown of Towada Hachimantai National Park. Towada Shrine, which sits
at the foot of the lake’s Nakayama Peninsula, had attracted pilgrims for centuries, but
poor roads and the absence of any large town long prevented the lake itself from
becoming a popular tourist spot. It was not until the writer Omachi Keigetsu (1869—
1925) published an account of his visit there in the first decade of the twentieth

century that Lake Towada achieved widespread recognition. [94]

Wainai Sadayuki, who came to be known as the father of Lake Towada tourism,
left his job with the local mining company in 1897 to devote himself to breeding fish.
That same year he opened Kankoro, a traditional inn in Ginzan, at the lake’s northwest
corner, and generally took the lead in promoting Lake Towada to tourists. After 1905,
when his kokanee hatchery business proved a success, Wainai dedicated even more of
his energy to developing the area for tourism, supporting the construction of hotels and

other infrastructure, as well as the improvement of transport links. [100]

Top of the Top Three

The publication in 1908 of Omachi Keigetsu’s account of his visit to Lake Towada in
the popular magazine Sun (Taiyo) brought the lake to the attention of a national
audience. The opening in the same year of the Kosaka Railway and of Wainai’s
second traditional inn, Juwankaku, made the area more accessible and convenient. In
1909 a sightseeing guide was published, and an outlet was established in nearby
Kosaka to sell Lake Towada kokanee. Wainai also began inviting groups of Tokyo-
based journalists to the area to introduce them to the lake and its picturesque

surroundings. A pair of pleasure cruisers went into service on the lake in 1911. The
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Wainai Towada Hotel opened its doors in 1916, the year that the Central Japan
Newspaper company chose Lake Towada as the best of Japan’s top three places to

escape the summer heat, propelling the area to new heights of fame. [140]

[Photos]
The newly rebuilt and relocated Kankoro inn at Oide (1913)

The Juwankaku inn at Hakka
The launching of the Nanso-maru pleasure cruiser (1914)
The Wainai Towada Hotel
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Winning National Park Status

As tourist numbers rose, travel links to Lake Towada improved. In 1920, the Akita
Railway was extended to Kemanai (now Towada-Minami Station), and a bus began
carrying visitors directly from the station via Hakka Pass to Nenokuchi on the lake’s
eastern shore. The next year, Wainai petitioned for Lake Towada to be considered for
national park status, and Emperor Taisho’s two younger sons stayed at the Wainai
Towada Hotel. In 1927, Lake Towada was nominated as one of the “Eight New
Views” of Japan in a competition organized jointly by the Railway Ministry and two
national newspapers. Wainai died at age 65 in May 1922, but his promotional efforts
were rewarded when the lake and its surroundings were officially awarded national
park status in 1936. [126]

[Caption (top right)]
Lake Towada Tourist Guide Map, 1928
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“The Fish of My Dreams”

Wainai Sadayuki’s life story was turned into a feature film in 1950. Although the film

somewhat embellishes the facts, the basic story of Wainai’s long struggle to realize his

dream remains intact. [34]
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Lake Towada Kokanee: The Cycle of Life

Setting Up the Wainai Hatchery

Wainai Sadayuki completed the Wainai Kokanee Hatchery at Oide in 1906, a year
after the adult kokanee first returned in large numbers to the lake to spawn. Why did
he choose this location? Because, of the roughly 70 streams that flow into Lake
Towada, only the stream here has a constant low temperature of 8°C, similar to what
the kokanee were used to in Hokkaido. Wainai’s hatchery subsequently expanded and
stayed operational until 2002. The now abandoned ponds can be seen on the grounds

of the present-day hatchery, just outside this building. [95]

The Lake Towada Hatchery

The Lake Towada Hatchery opened in 2002. Run by the Lake Towada Fishery
Propagation Cooperative Union and equipped with the latest technology, the hatchery
releases around 700,000 kokanee fry into the lake every year. The hatchery is proud to

maintain Wainai Sadayuki’s legacy for future generations. [45]
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Catching adult fish

Mid-Sep.—early Oct.

* After reaching adult size, the fish swim upstream to the hatchery to spawn. Since not
all of them can make it up the fish ladder at peak season, some are caught in dragnets
and transported to the hatchery. [40]

Egg collection

Artificial insemination and “eyed eggs”

Oct.—Dec.

* When the eggs reach the “eyed-egg” stage, they are poured into incubator trays.

*» The eggs are placed in a hatching tank and shielded from light. They have a diameter
of 3.5 to 6.5 mm. Between 200 and 500 eggs can be collected from a single female.
[46]

Hatching
Late Dec.—Jan. (1 year later)
* The newly hatched fish, or hatchlings, live at the bottom of the tanks while taking

nourishment from their yolk sacs. They are now around 20 mm in length. [28]

Swimming up to the surface

Feb.—Mar.

* Having fully absorbed their yolk sacs, the hatchlings turn into fry and begin
swimming.

* The fry start eating. [18]
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Releasing the fry

Late June—early July

* The fry are moved to outdoor tanks when they reach about 3 cm in length.

* Their fins are cut on a 5-year cycle to identify their year of birth.

* When they reach 5 to 6 cm in length and 1 to 3 grams in weight, they are released
into Lake Towada. [51]

Catching the fish

(1-3 years after release)

* A gill net is used to catch the adult fish, which have now attained a length of 20 to 30
cm and a weight of 100 to 200 grams. [29]

Swimming upstream

Mid-Sep.—early Nov.

When the kokanee fry have grown into adults, they return to the hatchery in droves to
spawn. [17]

Fish ladder
A fishway divided into a series of ascending pools enables the fish to swim upstream

back to the hatchery. The elevation gain is around 8 meters. [26]

[Photos]
Princess Higashifushimi Kaneko visiting the Wainai Hatchery (1918)

The Wainai Hatchery, with Wainai’s third son, Sadamitsu, at left (Taisho era)
Catching adult fish at the Wainai Hatchery, with Wainai standing at right (Taisho era)
The remains of the Wainai Hatchery today
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Kikuchi: An Introduction

The Kikuchi region extends across vast fertile plains in northern Kumamoto
Prefecture. Flowing out of the mountains northeast of the plains and through this
pastoral landscape is the Kikuchi River, providing water for rice cultivation for more
than two millennia. Agriculture remains at the core of local life and culture. Much of
this cultural heritage can be traced back to the days of the Kikuchi clan, which
controlled most of central Kyushu from the eleventh until the early sixteenth century.
The Kikuchi headquarters was the castle town of Waifu, today the city of Kikuchi.

The rise of the Kikuchi clan

The Kikuchi clan is thought to have been founded by Fujiwara no Noritaka, a high-
ranking court official. In 1070, Noritaka’s superiors at Dazaifu, the administrative
center of Kyushu near what is now the city of Fukuoka, appointed him to oversee an
agricultural estate (shoen) owned by the court in what is now the Kikuchi district.
Noritaka changed his surname to Kikuchi and built a fortified compound on the river
that later took the same name, laying the foundations for the castle town of Waifu and
for the rice trade that was to bring prosperity to his descendants and expand Kikuchi

ascendancy far and wide.

Noritaka’s successors extended their clan’s influence through skillful diplomacy and
success on the battlefield. They acquired great wealth by monopolizing trade on the
Kikuchi River and selling crops grown on the surrounding plains, which they
developed into some of the most productive farmland in the country. The Kikuchi
reached the height of their prosperity in the fourteenth century, when the imperial

court split into two as the result of a power struggle, and the rival Northern and
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Southern courts fought for control of the country. The Kikuchi were staunch
supporters of the Southern Court, whose emperor sent his young son, Prince

Kaneyoshi, to Kyushu to strengthen existing alliances and cultivate new ones.

A cultural legacy

On Prince Kaneyoshi’s arrival in Waifu in 1348, the Kikuchi planned entertainments
befitting a member of the imperial court. A celebratory New Year’s performance
called matsubayashi—modeled on performing arts enjoyed by the aristocracy, with
dancing accompanied by singing, drums, and flutes—inaugurated a tradition that
survives today. For more than 650 years, the entertainments witnessed by the prince
have been reenacted annually on a stage in front of a giant muku (Aphananthe aspera)
tree in central Kikuchi. The tree is said to have been planted by Prince Kaneyoshi, or
to have grown from a staff he stuck in the ground. During the matsubayashi
performance, held on October 13, spectators are not allowed to enter the area between

the stage and the tree so as not to obstruct the prince’s view.

The Kikuchi clan’s fortunes declined gradually after the Southern Court was defeated
in the late fourteenth century. They then directed their efforts toward supporting local
culture and providing education for samurai and townspeople. This tradition survived
even after the Kikuchi were vanquished by rival warlords in the early 1500s. Statues of
Kikuchi heroes dot the streets of the modern-day city of Kikuchi, and a shrine
dedicated to these historic figures stands on the hilltop site of what was once the clan’s

castle.

Dramatic scenery

In the eighteenth century, Kikuchi became famous for the dramatic scenery of its
mountainous northeast. Once an inhospitable wilderness used as a training ground by
ascetics who would retreat into the mountains in pursuit of spiritual discipline, the
scenic beauty of the Kikuchi Gorge in the uppermost reaches of the Kikuchi River was
first described in a 1772 travelogue. Its landscape includes waterfalls and several types
of native woods that nurture a great diversity of plant and animal life. Today, the gorge
is a popular hiking destination with a modern visitor center providing informative

exhibits on the natural environment of Kikuchi.
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Welcome to Kikuchi

The municipality of Kikuchi, population 47,000, extends across fertile plains on both
sides of the Kikuchi River. The river is the lifeblood of the area, where agriculture—
particularly the cultivation of rice—has been the main source of prosperity for more
than two millennia. Farming remains the foundation of local culture and fostered a
variety of traditions, many of which date back to the most celebrated era in Kikuchi’s

history: the 450-year rule by the Kikuchi clan.

The house of Kikuchi descended from a high-ranking court official who was
granted lands here in the eleventh century. Through skilled diplomacy, success on the
battlefield, and a monopoly on trade along the river, the clan expanded and enriched its
domain until it encompassed most of central Kyushu. The Kikuchi used part of their
wealth to support education and the arts, building a cultural legacy that lives on even
now, 500 years after they fell from power. Statues of Kikuchi heroes dot the streets of
the modern-day city of Kikuchi, and a shrine dedicated to these historic figures stands

on the hilltop site of what was once the clan’s castle.

Since the eighteenth century, more and more visitors have been coming to
Kikuchi for the scenery in the area’s mountainous northeast. The most noteworthy
destination in these parts is Kikuchi Gorge, the source of the Kikuchi River, where

waterfalls are enveloped by dense native forests that nurture a great diversity of plant

and animal life.
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Kikuchi Gorge

The 4-kilometer Kikuchi Gorge cuts a straight line through dense forest on the eastern
edge of the municipality of Kikuchi, a 20-minute drive from the city proper. The gorge
is a tranquil hiking spot noted for its distinctive scenery, with waterfalls alternating
with long sections of gently flowing water. This landscape, and the great diversity of
plant and animal life in the area, are products of the gorge’s topography and its

volcanic origins.

A tale of many climates

The gorge is the source of the Kikuchi River, which flows southwest across the
Kikuchi Plain for 71 kilometers before reaching the Ariake Sea. The river and gorge
take shape at an altitude of 800 meters, at the convergence of countless streams
originating in mountains on the outer rim of the Mt. Aso caldera. Flowing downbhill
from there, the river reaches an altitude of 500 meters at the end of the gorge. The 300-
meter change in elevation over a distance of only 4 kilometers means significant
biodiversity in the gorge, from fir and oak forest in the cold upper reaches to evergreen
broadleaf trees in the lower temperate parts. This range of climatic conditions and the
coexistence of forest and river ecosystems attracts a wide range of small mammals,

frogs and lizards, birds, and insects.

A landscape in constant flux

The dramatic series of steep waterfalls is the result of ancient eruptions of the Mt. Aso
volcano, located southeast of the gorge, and the ceaseless flow of water over tens of
thousands of years. The volcano experienced four massive eruptions between 270,000

and 90,000 years ago. Volcanic matter unleashed by these eruptions piled up in the
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valley that was to become Kikuchi Gorge. This matter—mainly hot, thick ash—

solidified, forming a type of rock called welded tuff.

As welded tuff cools, the rock contracts and its surface cracks. As this cooling
progresses, the cracks deepen and form columnar joints. Water flowing over the rock
eventually penetrates these fissures and causes blocks to break off, leaving sheer cliffs
that become waterfalls. The vertical breaks in the rock are visible throughout Kikuchi
Gorge, as are giant boulders that have fallen from the mountainsides due to erosion

and tumbled into the river.

The combination of the river’s comparatively steep flow and the welded tuff’s
tendency to break off in large pieces means that the landscape in Kikuchi Gorge is in
constant flux. The rock visible in the gorge today is thought to be approximately
270,000 years old, produced by the first of Aso’s great eruptions—the newer layers

have already been swept away by the water.
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Kikuchi Gorge

Kikuchi Gorge is known for its waterfalls, of which there are half a dozen along the
walking path that starts at the visitor center. This scenery is the result of ancient

volcanic eruptions followed by erosion over tens of thousands of years.

Mt. Aso, the expansive and still active volcano located southeast of the gorge,
experienced four massive eruptions between 270,000 and 90,000 years ago.
Pyroclastic flows unleashed by these eruptions filled the valley that was to become
Kikuchi Gorge with volcanic matter—mainly soft and thick ash so hot that it welded

together upon landing. The rock formed by this ejected matter is called welded tuff.

As welded tuff cools, the rock contracts and its surface cracks. As this cooling
progresses, the cracks deepen and form columnar joints. In Kikuchi Gorge, water
flowing from the nearby mountains into the valley and through the gorge eventually
finds its way through these cracks, causing blocks of rock to break off. The result is

sheer cliffs that become waterfalls.

Vertical breaks in the rock are visible throughout the gorge, as are giant boulders

that have broken off from the mountainsides due to erosion and tumbled into the river.
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The Water in Kikuchi Gorge

Countless streams that originate in mountains to the northwest of the Mt. Aso volcano
converge in Kikuchi Gorge to form the Kikuchi River. The water in the gorge is clear
and cold, typical of secluded rivers at high altitudes. What makes this river distinctive
is its almost complete lack of active volcanic chemicals and its low magnesium and

calcium content.

The Kikuchi River takes shape over 800 meters above sea level, near the northwestern
ridge of the Mt. Aso caldera’s outer rim. The river’s sources are all on the outer slope
of the caldera, and are also situated at an altitude significantly higher than the caldera
floor. Consequently, chemicals derived from the active volcano are unable to enter the
Kikuchi watershed. The water is, however, filtered by layers of the ancient volcanic
rock that form the caldera walls. This combination of geography and geology result in

the pure, soft water for which Kikuchi Gorge is famed.

The interplay of clear, low-mineral water and volcanic rock in the gorge also affects
the river’s appearance. In places where the riverbed consists of light rock, the water
looks cobalt blue—caused by sunlight passing through it and reflecting off the rock

without interference from substances in the water.

Access to an abundance of pure water carried downstream by the Kikuchi River is the
main reason that the Kikuchi Plain has been able to support large human settlements
for more than 2,000 years. The river and the fertile fields around it have made Kikuchi

one of the most productive rice-growing regions in Japan, and the prized soft water
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flowing down from Kikuchi Gorge once supported a thriving sake brewing industry.
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The Water in Kikuchi Gorge

Countless streams that originate in the mountains around Kikuchi Gorge converge
above here to form the Kikuchi River. The water in the gorge is clear and cold, typical
of secluded rivers at high altitudes. What makes it distinctive is its almost complete

lack of active volcanic chemicals and its low magnesium and calcium content.

The Kikuchi River takes shape over 800 meters above sea level, relatively close to
the top of the mountains that form the northwestern part of the Mt. Aso caldera’s outer
rim. The river’s sources are all on the outer slope of the caldera, and are also situated
at an altitude significantly higher than the caldera floor. Consequently, chemicals
derived from the active volcano are unable to enter the Kikuchi watershed. The water
is, however, filtered by layers of the ancient volcanic rock that form the caldera walls.
This combination of geography and geology result in the pure, soft water for which

Kikuchi Gorge is famed.

The interplay of clear, low-mineral water and volcanic rock in the gorge also
affects the river’s appearance. In places where the riverbed consists of light rock, the
water appears cobalt blue—caused by sunlight passing through it and reflecting off the

rock without interference from substances in the water.
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Kakemaku Falls

The 20-meter Kakemaku Falls is the highest waterfall in Kikuchi Gorge. It is viewable
from the bridge directly above the falls or from a small platform underneath the
bridge. The spray rising from the bottom of the waterfall reaches both viewing points.
Under the right conditions, a rainbow may appear in the spray. The name of the falls
means “lowered curtain”—a reference to how the falling water conceals the cliff
behind it like a grand drape separating a stage from the audience. Kakemaku Falls is
one of the best examples of the type of steep waterfalls for which Kikuchi Gorge is
noted. The volcanic rock in the gorge contains vertical fissures that were caused by
extremely hot matter from a volcanic eruption interacting with cool air. When water
penetrates these cracks, blocks of rock eventually break off. The resulting sheer cliffs

become waterfalls like this one.
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Kakemaku Falls

The 20-meter Kakemaku Falls is the highest waterfall in Kikuchi Gorge. It is located
near the gorge’s visitor center, directly underneath a bridge from which the lower end
of the gorge can be viewed through the spray rising from the pool at the base of the
waterfall. Under the right conditions, this scene may be enhanced by a rainbow

appearing in the spray.

Kakemaku Falls is one of the best examples of the type of steep waterfalls for which
Kikuchi Gorge is noted. The volcanic rock in the gorge contains vertical fissures that
were caused by extremely hot matter from a volcanic eruption interacting with cool
air. Water eventually finds its way into these cracks, causing rectangular blocks of

rock to break off. The resulting sheer cliffs become waterfalls like this one.

The name of the falls means “lowered curtain”—a reference to how the falling water

conceals the cliff behind it like a grand curtain separating a stage from the audience.
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Reimei Falls

Reimei Falls changes appearance depending on the amount of water in the river. When
the water level is moderate, only the main waterfall to the left of the central boulder is
visible. When the water rises, such as after rain, several additional cascades form
around the rock, creating a wilder scene. The waterfall’s relatively gentle drop of 5
meters produces a delicate spray said to resemble mist at daybreak—hence the name
reimei, which means dawn. Just up the trail from here is a grove of cedars planted in
1823 by the local daimyo lord and intended for use as construction material. Left
standing, the trees now tower high above the river and provide a habitat for the
Japanese giant flying squirrel (musasabi). Spots of ragged bark can be seen on the

trees where the squirrels have climbed up using their sharp claws.
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Reimei Falls

Reimei Falls is the first waterfall along the walking path that starts from the Kikuchi
Gorge visitor center and is perhaps the most photographed feature of the gorge.
Usually, the water flows down only one side of the giant moss-covered boulder at the
center of the waterfall, but several additional cascades form around this boulder when
the river’s water level rises, such as after rain. The waterfall’s relatively gentle drop of
5 meters produces a delicate spray said to resemble mist at daybreak—hence the name

reimei, which means dawn.

The pool underneath the falls is generally calm and it is possible to walk quite close to
the main waterfall to take in the roar of the water. From the falls, the walking trail
heads upward into a grove of cedars planted in 1823 by the local daimyo lord, intended
for use as construction material. Left standing, these trees now tower high above the
river and provide a habitat for the Japanese giant flying squirrel (musasabi). The

squirrels climb the trees using their sharp claws, leaving the bark ragged in spots.
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Ryugabuchi Pool

The water in this tranquil pool underneath Tengu Falls appears a bright shade of blue,
especially on clear days when the sun lights up the surface. This color is the result of
clear water low in minerals flowing over the relatively light-colored rock that makes
up large sections of the riverbed in Kikuchi Gorge. The name Ryugabuchi means
“dragon’s pool” and comes from a local legend that tells of a dragon lurking in the
deep water. Uphill from here along the longer walking path, in the shade provided by
zelkova and maple trees, grows a type of spider lily known as kitsune no kamisori—
literally, “Fox’s razor” (Lycoris sanguinea). The plant’s tufts of long thin leaves with
sharp edges that appear in early spring are thought to resemble straight razors, on

which foxes could trim their fur while roaming the forest. The orange flowers bloom

in August, after the leaves have all wilted.
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Ryugabuchi Pool

The tranquil Ryugabuchi pool is located by a bridge where the shorter of the two
walking paths in Kikuchi Gorge turns back toward the visitor center. The water in the
pool appears a bright shade of blue, especially on clear days when the sun lights up the
surface. This color is the result of clear water low in minerals flowing over the

relatively light-colored rock that makes up large sections of the gorge’s riverbed.

Upward from the bridge along the longer walking path, in the shade provided by
zelkova and maple trees, grows a type of spider lily known as kitsune no kamisori—
literally, “Fox’s razor” (Lycoris sanguinea). In early spring, the lilies send up long thin
leaves with sharp edges imagined to resemble straight razors, on which foxes could
trim their fur while roaming the forest. The orange flowers bloom in August, after the

leaves have all wilted.
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Tengu Falls

Eight meters high, Tengu Falls is one of the largest and loudest waterfalls in Kikuchi
Gorge. There is now an unobstructed view of the falls from the bridge over the
Ryugabuchi pool, but in the past, the staircase-like waterfall was largely obscured by a
dense thicket—an environment thought ideal for zengu. These legendary long-nosed,
goblin-like creatures are associated with mountain asceticism. Centuries ago, the falls
are thought to have been part of a training ground for devotees of the syncretic
religious tradition of Shugendo, who would retreat into the wilderness for long periods
in pursuit of spiritual discipline. Believers engaged in ascetic practice in the nearby
mountains would occasionally stop by Tengu Falls to purify themselves in the cold

water.
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Tengu Falls

The eight-meter-high Tengu Falls is one of the largest and loudest waterfalls in
Kikuchi Gorge, with water rushing over a staircase-like rock formation before crashing
into the Ryugabuchi pool below. A bridge over the pool offers an unobstructed view of

the falls, which is also visible from walking paths on both sides of the river.

In the past, Tengu Falls was largely obscured by a dense thicket—a habitat believed to
be ideal for the legendary tengu. These long-nosed, goblin-like creatures are associated
with mountain asceticism. Centuries ago, the falls are thought to have been part of a
training ground for devotees of the syncretic religious tradition of Shugendo, who
would retreat into the wilderness for long periods in pursuit of spiritual discipline.
Believers who were engaged in ascetic practice in the nearby mountains would

occasionally stop by Tengu Falls to purify themselves in the cold water.
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Yonjusanman Falls

Yonjusanman (“four hundred and thirty thousand”) Falls is the last major waterfall
along this walking path. The falls gets its name from the average amount of water
flowing through it in a single day: 430,000 koku, equivalent to 78,000 metric tons. It is
possible to walk into the middle of the falls by hopping from rock to rock, but be
careful not to slip. Firs, Japanese torreya (kaya; Torreya nucifera), and other conifer

trees that require a cool climate and are thus absent in the warmer lower reaches of the

gorge, can be seen growing on the mountainside around here.
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Yonjusanman Falls

Yonjusanman (“four hundred and thirty thousand”) Falls is the last major waterfall
along the longer walking path through Kikuchi Gorge before the trail turns back
toward the visitor center. The falls is made up of a series of cascades in various shapes
and sizes and gets its name from the average amount of water flowing through it in a

single day: 430,000 koku, equivalent to 78,000 metric tons.

It is possible to walk into the middle of the falls by hopping from rock to rock, but the
rocks can be slippery. Firs, Japanese torreya (kaya; Torreya nucifera), and other
conifers that require a cool climate and are thus absent in the warmer lower reaches of

the gorge, grow on the mountainside near Yonjusanman Falls.
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Hogan Keyaki Tree

The thick roots of this zelkova (keyaki) tree cling to the massive boulder underneath
like a giant’s fingers. Water flowing down the mountainside has slowly washed away
the soil around the boulder, leaving the tree perched precariously on the volcanic rock.
Zelkova trees are traditionally believed to possess a mystical energy because they are
hardy and can grow on relatively little nutrition. Particularly impressive specimens

such as this one were often thought to be the dwellings of divine spirits.
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Hogan Keyaki Tree

After passing Yonjusanman Falls, take a few steps uphill from the longer of the two
walking paths in Kikuchi Gorge to reach the towering Hogan Keyaki, a zelkova
(keyaki) tree that grows on top of a massive boulder. The tree’s thick roots, clinging to
the volcanic rock like a giant’s fingers, have become almost completely exposed due
to erosion. Water flowing down the mountainside has slowly washed away the soil

around the boulder, leaving the tree perched on it several meters above the ground.

Zelkova trees are traditionally believed to possess a mystical energy because they are
hardy and can grow very large on relatively little nutrition. Particularly impressive

specimens, such as the Hogan Keyaki, were often thought to be the abode of divine

spirits.
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Hirokawara

This wide, shallow section of the gorge teems with life. The many pools along the
river are the habitat of frogs, small salamanders, and water insects, whereas the
relatively still water underneath the bridge is a haven for yamame (landlocked masu
salmon), one of the only two species of fish living in Kikuchi Gorge. Also
occasionally visible from the bridge, particularly in the upstream direction, are green
tufts of kawanori, a type of edible algae that grows in rivers. Kawanori has been part
of the local diet since antiquity, and algae harvested from Kikuchi Gorge was once
considered a delicacy. The daimyo lord of the Kumamoto domain would present local
kawanori as a gift to the shogun during the Edo period (1603—1867). The plant is
increasingly rare these days; Kikuchi Gorge is one of the few places where it still

Srows.
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Hirokawara

The longer of the two walking paths through Kikuchi Gorge turns back toward the
visitor center at Hirokawara, a wide section of the river where the water is shallow and
flows relatively slowly. Here the path snakes between pools inhabited by frogs, small
salamanders, and water insects. It also passes over rocky ground broken into a
conspicuous grid pattern. The rock is some 270,000 years old, formed from volcanic
ash unleashed by an eruption of nearby Mt. Aso. The grid pattern was formed when
the welded rock cooled and cracked, and the cracks slowly deepen as water flows over

them.

Yamame (landlocked masu salmon), one of the only two species of fish living in
Kikuchi Gorge, can sometimes be seen in the pools under the bridge at Hirokawara.
Also occasionally visible from the bridge, particularly in the upstream direction, are
green tufts of kawanori, a type of edible algae that grows in rivers. Kawanori has been
part of the local diet since antiquity, and algae harvested from Kikuchi Gorge was once
considered a delicacy. The daimyo lord of the Kumamoto domain would present local
kawanori as a gift to the shogun during the Edo period (1603—1867). The plant is
increasingly rare these days, and Kikuchi Gorge is one of the few places where it still

Srows.
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Momijigase

The tranquil Momijigase (“maple shallows”) is named after the many maple trees that
grow on both sides of the river here. The foliage turns brilliant red and orange in
autumn, attracting large crowds. When the leaves fall, they occasionally form a
colorful carpet along the water. Another point of interest is the thick moss on the rocks
in and around the river. Moss thrives at Momijigase because the tree cover prevents
much of the sunlight from reaching the ground, keeping the air around the river humid.

Footpaths lead down to the water’s edge on both sides of the river. However, be

careful not to fall into the water, as the sections closest to it are often slippery.
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Momijigase

Momijigase (“maple shallows”) is a tranquil and shaded section of Kikuchi Gorge. It is
located above Reimei Falls, just downstream from the bridge that marks the turning
point of the shorter walking path in the gorge. The place is named after the many
maple trees that grow on both sides of the river, extending their branches over the
rapids. Momijigase is a particularly popular destination in autumn, when the foliage
turns brilliant red and orange. When the leaves fall, they occasionally form a colorful
carpet along the water. The thick moss cover and cool shade in summer are also

noteworthy.

Footpaths from the main trails on both sides of the river lead down to the water’s edge,
and it is possible to walk a few dozen meters along the rocky riversides. Extra care

should be taken when close to the water, as some sections of the path are often

slippery.
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Diverse Plant Life in Kikuchi Gorge

Kikuchi Gorge is famous for its diverse plant life. The changes in elevation from one
end of the 4-kilometer gorge to the other result in a wide range of growing conditions.
The lower end of the gorge is 500 meters above sea level, while the elevation at its
starting point is 800 meters. Walking uphill through the gorge, you can see how the
vegetation changes gradually from tall evergreen trees to deciduous species, and then
on to conifer and beech forest in the upper reaches. In total, an estimated 750—800

plant species, of which 250-300 are trees and shrubs, grow in Kikuchi Gorge.

Warm-temperate forest covers the lower parts of the gorge. Common trees in this zone
include the Japanese cinnamon (yabunikkei; Cinnamomum yabunikkei), whose dark-
green leaves are fragrant and glossy with three distinctive veins; the urajiro-gashi
(“white back”) ring-cupped oak (Quercus salicina), so named because its thick,
leathery leaves are whitish on the back side; and the isunoki witch hazel (Distylium
racemosum), whose tiny red, petalless flowers bloom in dense clusters from March to
April. Deciduous trees such as zelkovas and various species of maple are common in
the middle part of the gorge, as are Japanese cedars. Near the Momijigase area is a
noteworthy grove of giant cedars planted in 1823 by the local daimyo lord, intended

for use as construction material.

Up beyond the Hirokawara area, where the gorge’s walking paths end, grow conifers,
including firs and the southern Japanese hemlock (tsuga; Tsuga sieboldii), a popular
ornamental tree that bears small reddish-brown cones on its outer branches. A

deciduous tree known as inushide (Carpinus tschonoskii) also grows here; it is a
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species of hornbeam with densely double-serrated leaves and a smooth but sinewy
trunk sometimes described as “muscular.” Deciduous trees such as beeches and the
mizunara oak (Quercus crispula) appear even higher up the mountain, where average

temperatures are significantly lower than in the warm-temperate zone.

Two plants readily visible along the walking paths are the thread-like bright-green
kiyosumi-ito moss (Barbella flagellifera), which thrives in the wet and humid
conditions near the river and hangs down as much as 20 centimeters from tree
branches and rocks throughout the gorge, and the iwatabako (“rock tobacco”;
Conandron ramondioides), a species with large, tobacco-like leaves that flourishes on

damp rocks. Its star-shaped, light purple flowers bloom in summer.
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Diverse Plant Life in Kikuchi Gorge

Kikuchi Gorge is famous for its diverse plant life. The changes in elevation from one
end of the 4-kilometer gorge to the other result in a wide range of growing conditions.
The elevation at the lower end of the gorge, where the visitor center is located, is
around 500 meters, whereas the point considered the start of the gorge is 800 meters
above sea level. As you proceed uphill through the gorge, the vegetation changes
gradually from evergreen trees to deciduous species such as zelkovas and maples, and

then on to beech and conifer forest in the colder upper reaches.

Common trees in the warm forest around the visitor center include the Japanese
cinnamon (yabunikkei; Cinnamomum yabunikkei), whose dark-green leaves are
fragrant and glossy with three distinctive veins; the urajiro-gashi (“white back”)
ring-cupped oak (Quercus salicina), so named because its thick, leathery leaves are
whitish on the back side; and the isunoki witch hazel (Distylium racemosum), whose

tiny red, petalless flowers bloom in dense clusters from March to April.

Two plants readily visible along the walking paths are the thread-like bright-green
kiyosumi-ito moss (Barbella flagellifera), which thrives in the wet and humid
conditions near the river and hangs down as much as 20 centimeters from tree
branches and rocks throughout the gorge, and the iwatabako (“rock tobacco”;
Conandron ramondioides), a species with large, tobacco-like leaves that flourishes on

damp rocks. Its star-shaped, light purple flowers bloom in summer.
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Mammals in Kikuchi Gorge

Kikuchi Gorge is a haven for animals that thrive in areas where forest and river
ecosystems intersect. The gorge’s mammal residents represent some 20 species and
include mice, moles, bats, martens (fen), giant flying squirrels (musasabi), and raccoon
dogs (tanuki). As most of these animals are small and active mainly at night, they are
seen only infrequently by visitors. Two of the most distinctive mammals in the gorge

are dormice (yamane) and water shrews (kawanezumi).

The nocturnal yamane dormouse (Glirulus japonicus) grows to be 6.5 to 8
centimeters long and has a thick and fuzzy tail around 5 centimeters in length. Its fur is
pale brown with a black stripe down its back, and it spends most of its time in trees,
feeding on berries, nectar, and insects. Thanks to the small curved claws on its fingers
and toes, it can run very fast upside down along the underside of tree branches. The
dormouse hibernates for up to five months and lives between three and six years.
While not a threatened species, it is scarce in Kyushu and has been designated a

Natural Monument.

The kawanezumi water shrew (Chimarrogale platycephalus) is the only land
mammal in Japan that gets its prey mainly from freshwater sources. Between 11 and
14 centimeters in length, it has dense and short grayish-black fur, and fringes of
flattened, stiff hairs on both lateral edges of each finger and toe, which act as paddles.
It swims in the river under the cover of darkness, hunting for aquatic insects, small
crabs and shrimp, and fish. Rapidly flowing waters interspersed with calm pools, like

the environment in Kikuchi Gorge, are its preferred habitat. The water shrew is
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common throughout Honshu but relatively rare in Kyushu and entirely absent from the
island of Shikoku.
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Mammals in Kikuchi Gorge

Kikuchi Gorge is a haven for animals that thrive in areas where forest and river
ecosystems intersect. The gorge’s mammal residents represent some 20 species and
include mice, moles, bats, martens (fen), giant flying squirrels (musasabi), and raccoon
dogs (tanuki). As most of these animals are small and active mainly at night, they are
very infrequently seen by visitors. Two of the most distinctive mammals in the gorge

are the dormouse (yamane) and water shrew (kawanezumi).

The nocturnal yamane dormouse (Glirulus japonicus) grows to be 6.5 to 8
centimeters long and has a thick and fuzzy tail around 5 centimeters in length. Its fur is
pale brown with a black stripe down its back, and it spends most of its time in trees,
feeding on berries, nectar, and insects. Thanks to the small curved claws on its fingers

and toes, it can run very fast upside down along the underside of tree branches.

The kawanezumi water shrew (Chimarrogale platycephalus) is the only land
mammal in Japan that gets its prey mainly from freshwater sources. Between 11 and
14 centimeters in length, it has dense and short grayish-black fur, and fringes of
flattened, stiff hairs on both lateral edges of each finger and toe, which act as paddles.
It swims in the river under the cover of darkness, hunting for aquatic insects, small
crabs and shrimp, and fish. The water shrew prefers rapidly flowing waters

interspersed with calm pools, like the environment here in Kikuchi Gorge.
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Amphibians and Reptiles in Kikuchi Gorge

Most amphibians such as frogs and salamanders begin their lives in or near water,
grow up and spend their adulthood in damp forests, and return to the water to lay their
eggs. Areas such as Kikuchi Gorge, where the two environments merge, are ideal
habitats for them and also attract reptiles, some of which feed on amphibians. These

are some of the common amphibians and reptiles that inhabit the gorge.

The Hynobius oyamai salamander (chikushibuchi sanshouo) dwells on the forest
floor and in clear streams throughout the gorge. It hides under rocks during the day
and comes out only at night to hunt for woodlice and other insects to feed on, making
sightings rare. Adult salamanders are between 11 and 15 centimeters long and bluish-
gray. The Hynobius oyamai lays its eggs in pouches underneath rocks in the water
from April to May, and in summer its younglings can often be seen swimming in
streams and pools where they hunt for aquatic insects. In autumn, the adolescent
salamanders move to the forest, altering their diet. The Hynobius oyamai is thought to

exist only in northeastern Kyushu.

The dark-brown tago frog (tagogaeru; Rana tagoi) is the most common frog in
Kikuchi Gorge. About 5 centimeters long, it is usually seen near small pools and
puddles by the river. The frog lays its eggs in underground streams because its pearly
white tadpoles require complete darkness to grow, feeding solely on the nutrients in
the egg from which they emerge. They develop a pigment gradually before rising from
the water as adolescents. Another frequent sight in the gorge is the local species of

common toad (Nihon hikigaeru; Bufo japonicus), which can grow up to 18
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centimeters long, making it the largest frog in Japan. Its black tadpoles can be spotted
swimming in pools along the gorge’s walking paths. Less easy to find is the kajika

frog (kajikagaeru; Buergeria buergeri), which is noted for its melodic cry. This song,
used by male frogs to call females during mating season from April to July, is cited as

a symbol of early summer in Japanese poetry.

Two noteworthy residents of the damp forest floor, which is covered with
decomposing fallen leaves, are the akahara fire belly newt (akaharaimori; Cynops
pyrrhogaster) and the takachiho odd-scaled snake (takachihohebi; Achalinus
spinalis). The former, a small lizard-like salamander often seen lounging in pools and
puddles near the river, is distinguished by its red and black belly. The exact color
pattern is unique to each individual and remains almost unchanged throughout the
newt’s lifespan, which can be up to 25 years. Though the red hue is a sign of poison,
this animal’s toxin is generally not dangerous to humans. The dark-gray odd-scaled
snake, on the other hand, has no poison and tends to stay out of sight, moving about

mainly at night in search of earthworms, its preferred food.
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Amphibians and Reptiles in Kikuchi Gorge

River and damp forest environments coexist seamlessly in Kikuchi Gorge, making it
an ideal habitat for animals such as salamanders and frogs. These are some of the

amphibians and reptiles that inhabit the gorge.

The Hynobius oyamai salamander (chikushibuchi sanshouo) dwells on the forest
floor and in clear streams throughout the gorge. It hides under rocks during the day
and comes out only at night, to hunt for woodlice and other insects to feed on, making
adult sightings rare. In summer, salamander younglings can be seen swimming in

streams and pools where they hunt for aquatic insects.

The dark-brown tago frog (tagogaeru) is the most common frog in Kikuchi
Gorge. About 5 centimeters long, it can often be seen near small pools by the river.
Also a frequent sight is the Japanese common toad (Nihon hikigaeru), which can
grow up to 18 centimeters long, making it the largest frog in Japan. Its black tadpoles
can be spotted swimming in pools along the gorge’s walking paths. The kajika frog
(kajikagaeru) 1s noted for its whistle-like cry, used by male frogs to call on females

during mating season from April to July.

The akahara fire belly newt (akaharaimori) is a small lizard-like salamander that
lounges in pools and puddles near the river. It is distinguished by its red and black
belly, with each individual having a slightly different pattern that remains almost

unchanged throughout the newt’s lifespan, which can be up to 25 years.
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Birds in Kikuchi Gorge

More than 60 species of birds live in or visit Kikuchi Gorge throughout the year—a
diversity made possible by the proximity of thriving forest and river ecosystems in the
gorge. Many of the species avoid humans and stick to areas where few hikers tread.
But casual observers can still catch a glimpse of the local birdlife and, especially in

summer, hear the singing of several distinctive winged visitors.

Common birds living in trees around the Kikuchi River year-round include the
yamagara tit, distinguished by its gray back and wings, chestnut-colored belly, and
black and white head; the shijukara tit, which has a yellow-green back, blueish-gray
wings, and a black head with white cheeks; and the light-brown and gray stubby-billed
enaga or long-tailed tit. Often seen close to the water are the gray wagtail (kisekirei),
whose back is gray and belly a bright lemon yellow, and the black and white crested
kingfisher (yamasemi), which grows up to 40 centimeters long and sports a prominent
spiky crest on its head. The upper end of the gorge is the domain of the mountain
hawk-eagle (kumataka), an imposing dark-brown raptor with a wingspan of up to 175
centimeters. This apex predator’s presence indicates a healthy ecosystem with a well-

developed food chain.

These permanent residents are joined by a variety of migratory birds in late spring and
summer, when the song of the vividly colored blue-and-white flycatcher (oruri),
traveling from Southeast Asia, can be heard throughout the gorge. This species has
been celebrated for its fluid, melodic song and kept as a pet at least since the Edo
period (1603—1867), when it came to be considered one of Japan’s “three great singing

birds,” along with the Japanese bush warbler (uguisu) and the komadori robin. A
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larger songbird that also journeys to Kikuchi Gorge in summer is the lesser cuckoo
(hototogisu), evoked by poets for more than a millennium for its cry—a brief, four-

part repeating phrase of “kwer-kwah-kwah-kurh.”

The gorge is much quieter in winter, when the pale thrush (shirohara), brown on the
back and whitish on the belly with a gray and yellow bill, can be seen traversing the
forest floor, picking through the fallen leaves in search of food. The copper pheasant
(yamadori) may also be glimpsed between the bare trees. This elegant long-tailed bird,
named for its shiny brown plumage, is found only in Japan. The male is distinguished
by its yellow bill and red face, while the female is smaller, with grayish-brown

plumage.
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Birds in Kikuchi Gorge

More than 60 species of birds reside in or visit Kikuchi Gorge throughout the year.
Many of these avoid humans and stick to areas where few hikers tread. But it is still
possible to catch a glimpse of the local birdlife and, especially in summer, hear the

singing of several distinctive winged visitors.

Common birds living in trees around the Kikuchi River year-round include the
yamagara tit, distinguished by its gray back and wings, chestnut-colored belly, and
black and white head, the shijukara tit, which has a yellow-green back, blueish-gray
wings, and a black head with white cheeks, and the light-brown and gray stubby-billed
enaga or long-tailed tit. Often seen close to the water are the gray wagtail (kisekirei),
whose back is gray but whose belly is a bright lemon yellow, and the black and white
crested kingfisher (vamasemi), which grows up to 40 centimeters long and sports a

prominent spiky crest on its head.

The song of migratory birds fills the gorge in late spring and summer. Among
these is the vividly colored blue-and-white flycatcher (oruri), celebrated for its fluid,
melodic song, and the lesser cuckoo (hototogisu), which utters a brief, four-part

repeating phrase of “kwer-kwah-kwah-kurh.”

The gorge is much quieter in winter, when the pale thrush (skirohara), brown on
the back and whitish on the belly with a gray and yellow bill, can be seen picking
through the fallen leaves in search of food. The elegant copper pheasant (yamadori)

may also be glimpsed between the bare trees.
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Insects in Kikuchi Gorge

Diverse plant life and an abundance of fresh water sources make Kikuchi Gorge a
favorable environment for a wide variety of insects. Among the more than 1,000 local

species, the following are relatively easy to spot.

The small Celastrina sugitanii butterfly (Sugitani rurishijimi) emerges from its
chrysalis in mid-spring, around the time when the cherry trees in the gorge burst into
bloom. Its wings are dark blue on the top side and whitish-gray with small black dots
on the underside. Living only for two months at most, the species is often seen around

puddles near the river between March and May.

Soon after the Celastrina sugitanii’s time is over, the appearance of the white flowers
of the utsugi (Deutzia crenata) shrub attracts butterflies such as the Japanese flash
(torafu shijimi; Rapala arata), whose wings are deep blue on the top side while the
underside is adorned by a tiger-like spot of orange and black alongside a white and
brown stripe pattern; the white admiral (ichimonjicho; Limenitis camilla),
distinguished by the stark white bands on its dark-brown wings; and the orange and

black large map (sakahachicho; Araschnia burejana).

From April to around July, several kinds of broad-winged damselflies can be spotted
flying over the rapids of the Kikuchi River, preying on tiny aquatic insects. Mnais
pruinosa (asahina kawatonbo) is about 5 centimeters long with an emerald-green
body and wings that vary in color from a bright orange to a barely visible gray,

whereas Mnais costalis (nihon kawatonbo) has slightly darker, orange-brown wings
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on a metallic-blue body.

June is the season for the Luciola parvula firefly (himebotaru), a tiny beetle that is
almost impossible to spot during the day but emits bursts of bright-yellow light from

just after sunset to close to midnight.

Later in summer, the alpine black swallowtail (miyama karasuageha; Papilio
maackii), a large butterfly with a wingspan of around 12 centimeters, can often be
found around puddles and small riverside pools. Its wings are black on the top side and
covered with iridescent blue or green scales. The Japanese peacock swallowtail
(karasuageha; Papilio dehaanii) is similar in color but somewhat smaller, and the gap
between its fore- and hindwings is less pronounced than that of the alpine black

swallowtail.
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Insects in Kikuchi Gorge

Diverse plant life and an abundance of fresh water sources make Kikuchi Gorge a
favorable environment for a wide variety of insects. Among the more than 1,000
species thought to live in the gorge, the following are relatively easy to spot along the

riverside walking paths.

The small Celastrina sugitanii butterfly (Sugitani rurishijimi) can be seen around
puddles near the river between March and May. Its wings are dark blue on the top side

and whitish-gray with small black dots on the underside.

Between May and July, flowers in the gorge entice butterflies such as the
Japanese flash (torafu shijimi), whose upperwings are deep blue while the
underwings are adorned with tiger-like spots of orange and black and a white and
brown stripe pattern, and the white admiral (ichimonjicho), distinguished by the stark

white bands on its dark-brown wings.

From April to around July, several kinds of broad-winged damselflies can be
spotted flying over the rapids, preying on tiny aquatic insects. Mnais pruinosa
(asahina kawatonbo) is about 5 centimeters long with an emerald-green body and
wings that vary in color from a bright orange to a barely visible gray, whereas Mnais
costalis (nihon kawatonbo) has slightly darker, orange-brown wings on a metallic-blue
body.

Later in summer, puddles and small riverside pools attract the alpine black

swallowtail (miyama karasuageha), a large butterfly with a wingspan of around 12

centimeters. Its upperwings are black and covered with iridescent blue or green scales.
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Fish in Kikuchi Gorge

The clear, cold waters of Kikuchi Gorge provide a sanctuary for two species of fish.
The yamame (“lady of the mountains,” landlocked masu salmon) is a fast swimmer
that can grow up to 35 centimeters long. It is described as a shy species, extremely
wary of potential threats, but can be seen gliding leisurely through pools in the gorge,
where fishing is prohibited.

Changes in the environment of the Kikuchi River due to industrialization from the
1950s onward caused the yamame to disappear from the river’s upper reaches at one
point, but restocking efforts in recent decades have paid off, and the population is now
considered self-sustaining. The yamame is known to lay eggs in the broad Hirokawara
area of the river, at the end of the longer walking path through the gorge, and this is
also where most sightings occur. Several restaurants in the vicinity of Kikuchi Gorge

serve grilled yamame, though these fish are sourced from a nearby fish farm.

Compared to the yamame, the takahaya (upstream fat minnow) is significantly smaller
and somewhat more common in the gorge. Greenish-gold with a white belly, it grows
up to 10 centimeters long and is found in the cold upper parts of rivers throughout
western Japan. The takahaya has traditionally been a part of the everyday diet of
inhabitants of mountainous areas, though it is not considered particularly tasty. As
with the yamame, the Hirokawara area is the best place to try to catch a glimpse of the
fish in Kikuchi Gorge.
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Fish in Kikuchi Gorge

The clear, cold waters of Kikuchi Gorge provide a sanctuary for two species of fish.
The yamame (“lady of the mountains,” landlocked masu salmon) is a fast swimmer
that can grow up to 35 centimeters long. It is described as a shy species, extremely
wary of potential threats, but can be seen gliding leisurely through pools in the gorge,

where fishing is prohibited.

The yamame 1s known to lay eggs in the broad Hirokawara area of the river, at the
end of the longer walking path through the gorge, and this is also where most sightings
occur. Several restaurants in the vicinity of the gorge serve grilled yamame, though

these fish are sourced from a nearby farm.

Compared to the yamame, the takahaya (upstream fat minnow) is significantly
smaller and somewhat more common in the gorge. Greenish-gold with a white belly, it
grows up to 10 centimeters long and is found in the cold upper parts of rivers
throughout western Japan. The takahaya has traditionally been a part of the everyday
diet of inhabitants of mountainous areas, though it is not considered particularly tasty.
As with the yamame, the Hirokawara area is the best place to try to catch a glimpse of
the fish.
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Walking Paths in Kikuchi Gorge

Kikuchi Gorge can be explored on two walking paths that start at the gorge’s visitor
center and go uphill along the Kikuchi River from there. The shorter path is
approximately 1 kilometer in length and takes about 40 minutes to finish, while the
longer is 2 kilometers and can be completed in 1 hour and 20 minutes. Neither trail is

particularly demanding, and no special equipment is required.

From the visitor center, the shorter path crosses a bridge over the river in front of
Reimei Falls, the most photographed feature of the gorge. It continues past the
Momijigase shallows, an area noted for its maple trees and thick moss. Upon reaching
the Ryugabuchi pool the trail traverses another bridge, this one providing a view of
Tengu Falls, one of the largest and loudest waterfalls in the gorge. It then turns back
toward the starting point, providing views of the river from above during a gentle

descent to the visitor center.

The longer path follows the same course as the shorter one until Ryugabuchi, from
where it ascends through a forested section toward Yonjusanman Falls. Beyond this
series of cascades in various shapes and sizes lies the Hirokawara area, a calm part of
the river where the path crisscrosses between small pools inhabited by frogs,
salamanders, and water insects. A bridge over Hirokawara leads to a gazebo that marks
the trail’s turning point. The path then snakes along a steep mountainside above the

river before reuniting with the shorter trail at Tengu Falls.
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Guided “Health Tourism” walking tours are also offered in the gorge. Please inquire

about details and prices at the Kikuchi Tourist Information Center.
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Rice Cultivation in the Kikuchi River Basin—A 2,000-Year History

Rice farming has been the driving force of life and culture in the Kikuchi River Basin
throughout history. The region’s weather and topographical conditions are ideal for
growing this staple grain, and technological advances over the centuries have helped
make the most of this favorable environment. As one of the most productive rice-
growing regions in Japan, the Kikuchi area has given birth to a wide range of
distinctive customs and rituals rooted in farming. Both this cultural heritage and the

local rice industry remain vibrant today.

A bountiful environment

Several key geographical factors have allowed rice farming to flourish in the Kikuchi
River Basin. The first of these is the river itself, which flows down from mountains
northeast of the Kikuchi Plain and courses across the flat landscape for 71 kilometers
before emptying into the Ariake Sea. The river’s source is Kikuchi Gorge, the
convergence point of streams trickling down from the northwestern edge of the ring of
peaks that surround the Mt. Aso volcano. From there, the water flows gently across the
plains, carrying with it various nutrients that fertilize the soil. The climate of the plain,
where days tend to be warm and the nights relatively cool, is also considered ideal for

growing rice.

Innovation through the ages
Archaeological sites in the Kikuchi area show traces of rice cultivation from more than
2,000 years ago, when farming began in small paddy fields scattered across the vast

plain. The communities that developed around these fields were connected by the
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river, which also tied the region to the outside world; items made in mainland Asia
have been excavated from settlement sites dating to this era. The prosperity of the rice-
growing land is reflected in the more than 100 extravagantly decorated kofun burial
mounds, dating from the fourth to the seventh century, that have been discovered

across Kikuchi.

By the seventh century, the Kikuchi Plain had grown into a thriving agricultural
region, prompting the ruling Yamato court to establish a supply base there. Kikuchi
Castle was part of a network of fortifications built to guard against foreign invasion,
but it was later converted into a storage facility for the large quantities of food and

other supplies that were sourced from the fertile plains it overlooked.

The productivity of the fields on those plains was improved significantly in the eighth
century, when the centralized state imposed a new system of land division. Farmland
was apportioned into regular squares using ridges and ditches designed for orderly

irrigation.

From the seventeenth century onward, the efficacy and extent of farming received a
further boost from the construction of ide irrigation canals, built to carry water across
dry or mountainous terrain so that more land could be converted into paddy fields.
And in the early twentieth century, a local agricultural engineer’s revolutionary
underdrainage method for regulating the water level in paddies notably increased
productivity and the total arable land not only in Kikuchi but throughout Japan and the

Korean Peninsula.

Rice and culture

Life in the Kikuchi River Basin has always revolved around rice farming, a basic fact
that is echoed in traditional culture and customs. Being at the mercy of the elements
gave rise to rainmaking rituals, some of which are still performed every summer.
Other ceremonies conducted at key stages of the annual farming cycle include the
Fuchinsai (“wind-quelling festival”), held in July or early August before the start of
typhoon season to seek protection for the rice crop against the coming storms, and the
wintertime tradition of Umatsukuri (“horse-making”), in which horses are fashioned

out of rice straw, thereby petitioning the gods for the health and safety of farm
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animals. Sacred kagura dances are also performed at shrines four times a year: in
spring when rice is planted, in summer before typhoon season to pray for protection, in
early autumn before the harvest, and after the harvest to thank the gods for a bountiful

crop.

Kikuchi rice itself is rich in cultural significance. During the Edo period (1603—-1867),
rice grown in the Kikuchi River Basin came to be recognized for its high quality
throughout the country. It was branded Higo rice after the old name of the area now
known as Kumamoto Prefecture, used by the shogunate in ritual offerings to the
deities, and sought after by the wealthy and famous in cities such as Osaka, where the
central rice exchange ranked Higo rice the best in Japan. The Edo period was also a
golden age for sake brewing in Kikuchi. Local brewers specialized in a sweet variety
called akazake (red sake), enjoyed on occasions such as weddings and funerals and at

New Year’s celebrations.

Rice farming today

The Kikuchi River Basin remains one of Japan’s premier rice-producing regions,
where the local people take great pride in their farming heritage and in the flavor of
local rice. The municipality of Kikuchi ranks rice grown within its borders on a seven-
point scale according to the amount of chemical fertilizer and pesticides used, with the
highest rank indicating fully organic produce. Various kinds of Kikuchi rice and the
wide range of products made from it, as well as fruit, vegetables, and other local farm
produce, are available at places such as the Kikuchi Kanko Produce Market and the
Shichijo Melon Dome Roadside Station.

In 2017, the Kikuchi River Basin was designated a Japan Heritage Site under the title
“The Land’s Memory of Two Millennia of Rice Farming.” The site’s 33 recognized
cultural assets are spread across the four municipalities of Kikuchi, Tamana, Yamaga,

and Nagomi.
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Ancient Land Divisions in the Kikuchi River Basin

Rice cultivation around the Kikuchi River started more than 2,000 years ago on small
paddy fields scattered across the vast plains. This style of dispersed farming continued
until the eighth century, when the centralized state imposed a new system of land
division. Under this system, farmland was apportioned into regular squares to facilitate
allocation to individual farmers, the management of usage rights, and land taxation.
The even division was also intended to improve productivity through orderly
irrigation. Using ridges and ditches, fields were split into approximately 1-hectare

plots called cho, measuring 109 meters on each side.

The land divisions drawn up by eighth-century bureaucrats are still intact in many
parts of the Kikuchi River Basin and are clearly visible from above. When seen
through an airplane window or from places such as the lookout point at the site of

Kikuchi Castle, the farmland reveals its orderly chessboard-like grid pattern.
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Site of Kikuchi Castle

Kikuchi Castle was a large hilltop fort built by the Yamato court in the late seventh
century as part of a network of fortifications established to protect Japan from invasion
by Tang China and the kingdom of Silla on the Korean Peninsula. Far from any
potential front lines, the fort is thought to have been a supply base and training facility
from which materials and manpower could be drawn in times of need. The garrison
may also have been used to guard against the Hayato people of southern Kyushu, who

resisted Yamato rule until the early eighth century.

The Yamato court feared an imminent attack from the continent after the year 663,
when the Tang-Silla alliance subjugated the Korean kingdom of Baekje, a longtime
Yamato ally, leaving Japan exposed to the might of Tang China. Baekje officers and
engineers who had fled across the Sea of Japan were recruited to construct Korean-
style forts in Kyushu and along the shores of the Seto Inland Sea—the likely route the

enemy would take toward the capital of Asuka (present-day Nara Prefecture).

Kikuchi Castle was one of the strongholds designed with earthen and stone walls by
Baekje refugees. It overlooked the fertile Kikuchi Plain, from which large quantities of
food and other supplies could be sourced to be stockpiled in storehouses on the hill.
The 55-hectare central area where these storehouses, watchtowers, and the garrison
were located was heavily fortified, accessible only through gates in three narrow
valleys. The foundations of 72 structures have been discovered at the site, which

extends across a total of 120 hectares.
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The dreaded Tang-Silla invasion never came, and Kikuchi Castle was gradually
converted into a peacetime storage facility, remaining in use until the mid-tenth
century. The fortress site is now a park with reconstructed buildings, including a grain
warehouse, a barracks, and an octagonal drum tower. A lookout point provides an
overview of the grounds, and visitors can learn more about the fort’s history at the

Onkosouseikan Museum.
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Irrigation Canals in the Kikuchi River Basin

The fertile plains around the city of Kikuchi have been used to grow vast amounts of
rice for two millennia, but the efficiency and extent of this cultivation improved
dramatically from the seventeenth century onward, when local authorities began
constructing irrigation canals called ide. The main purpose of these canals was to carry
water from the Kikuchi and Hazama Rivers to dry parts of the plain in order to turn
more land into paddy fields. Intakes were built in the uppermost reaches of the rivers,
from which the water would flow downhill at just the right speed—slow enough to
allow easy rerouting into paddies along the way, but fast enough that water would
reach even the most distant downstream fields. Building the ide required both

advanced engineering expertise and intimate knowledge of the local topography.

The oldest canal in the area is Tsuiji Ide, which courses westward from the Kikuchi
River toward the city for about 1 kilometer before splitting into several branches that
now flow underneath paved streets. One of these branches is visible in front of
Kikuchi City Hall, where a waterwheel adds to the view. Local residents traditionally
used the water from Tsuiji Ide for household chores, firefighting, and recreation, and
the path alongside the canal remains popular for walking and cycling. A statue of Kato
Kiyomasa (1562—1611), the daimyo lord on whose orders Tsuiji Ide was built, stands

next to the upper part of the canal’s main section.

Haru Ide is the longest and historically most important of the canals, drawing water
from the uppermost stretch of the Kikuchi River and carrying it across mountainous

terrain for a total of 11 kilometers, including around 500 meters of tunnels. This ide
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was built between 1698 and 1701 at the initiative of a local village headman. It made
rice farming possible on terraced fields throughout the hilly eastern part of Kikuchi.

Haru Ide is still used today to irrigate approximately 200 hectares of farmland.
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Tomita Jinpei and the Underdrainage Revolution

The story of rice farming in Kikuchi is one of steady technological progress, achieved
through the efforts of local visionaries driven by a desire to improve life in their
communities. Among the most influential of these innovators was Tomita Jinpei
(1848-1927), a self-taught agricultural engineer who invented a simple but effective
method for regulating the water level in paddy fields. His solution came to be widely
adopted and paved the way for a significant increase in rice production throughout

Japan.

Tomita Jinpei was born a farmer’s son in the riverside village of Utena, west of what is
now central Kikuchi. Since most of the village was marshland, its paddies were
notoriously unproductive and susceptible to flooding, and there was no practical way
to drain away the water when necessary. Toiling on the family farm, the young Tomita
had first-hand knowledge of these difficulties. In 1875, while taking part in a
government survey of farmland conducted nationwide in order to implement a new
system of land taxation, he realized the difference proper drainage could make for crop

yields.

Tomita decided to start an experiment. He purchased a portion of particularly
waterlogged fields and laid underground drainage pipes made of bamboo, routing
water downstream from his paddies. He then connected these pipes to a cylinder in
which the water level could be adjusted by opening or closing an exit hole. Tomita
continued to improve his system, and in 1903 he perfected a sophisticated

underdrainage technique that came to be known as the Tomita System.
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Efficient wet rice cultivation requires that the paddies can be freely drained or filled. In
the Tomita System, ceramic drains are installed under the paddy soil, allowing water
to flow downhill into a simple control structure consisting of two connected horizontal
drainage pipes, one higher than the other. Gravity causes water from the paddy to drain
from the upper pipe into the lower. Between these two pipes is a vertical cylinder that
allows a plug to be lowered into place to block the flow of water. With the plug open,
water drains easily out of the paddy, but closing the plug keeps the water in the paddy

at a stable level.

Tomita’s invention was revolutionary for both its efficacy and its simplicity, which
made implementation easy and inexpensive. The Tomita System was adopted
throughout Japan and in Korea, which was under Japanese rule at the time, and
contributed to notable increases in productivity and total arable land. Tomita Jinpei
spent the rest of his life educating farmers and administrators on the importance of
agricultural engineering. He also directed land reclamation projects on the Korean
Peninsula from 1914 until his death at the age of 78 in 1927.
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Sake Brewing in the Kikuchi River Basin

Sake brewing has traditionally been an important industry in the Kikuchi River Basin,
where the two main ingredients needed to make good sake—quality rice and pure
water—are abundant. For hundreds of years, the only sake brewed here was a sweet
variety called akazake (red sake), which gets its reddish-brown color from the charcoal
that is added to the brew during fermentation to suppress the growth of bacteria and
prolong the sake’s freshness. Throughout the Edo period (1603—1867), the Kumamoto
domain prohibited the production and import of other types of sake to protect local
brewers from competition. When the ban was lifted in the 1880s, the brewers of
Kikuchi were quick to expand their repertoires, and many became commercially
successful. While no sake breweries from that era remain in the modern-day city of
Kikuchi, some are still active in the neighboring municipalities of Yamaga and
Nagomi. Today, Kikuchi’s sake traditions are upheld by the award-winning Bishonen
brewery, which since 2013 has occupied the building of the former Kikuchi Suigen
Elementary School.
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Prayers for Rain

Praying for rain has traditionally been central to spiritual practice on the Kikuchi Plain,
where people have depended on rice farming for more than two millennia. Being at the
mercy of the elements has given rise to a rich tapestry of rainmaking rituals, some of
which are still conducted in Kikuchi today. Two of these are the Kawamatsuri (River
Festival) and Amagoi Taiko (“rain drumming”), held annually before the height of

summer, now usually on the same day, around July 20.

The Kawamatsuri takes place by the Goshi River south of central Kikuchi, near
Sumiyoshi Hiyoshi Shrine. The festival was meant to appease the mischievous river
sprites, imaginary creatures called kappa, which are believed to cause floods. Summer
vegetables such as cucumber and eggplant, considered the kappa’s favorite foods, are
mounted on gohei wands used in Shinto rituals and left on the riverbank for the

creatures to enjoy.

The Kawamatsuri is followed by the Amagoi Taiko on the grounds of Sumiyoshi
Hiyoshi Shrine, where participants beat on a large drum to mimic the sound of
thunder. The tradition has its roots in a medieval legend that tells of a local lord who
saved his people from drought by drumming so hard that the deities of the sky

rewarded him with rain.
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Farming Rituals

Rituals conducted at key stages of the annual farming cycle traditionally held great
significance for the people of the Kikuchi Plain. Two important customs still practiced
today are the Fuchinsai (“wind-quelling festival) in summer and Umatsukuri (“horse-

making”) in January or February.

The Fuchinsai is a Shinto festival held in July or early August, before the start of
typhoon season, to seek protection for the rice crop against the coming storms. As
winds were traditionally believed to bring disease, the festival has the added
significance of protecting the health of the community as well as its livelihood.
Participants prepare for the Fuchinsai by making miniature hats and capes out of rice
straw. On the day of the festival, these symbols of protection are mounted onto
bamboo sticks that are placed next to paddies and blessed by a priest, in the hope that
they will shield the crops from wind in the same way that actual hats and capes protect

those who wear them.

Rice straw is also used in the wintertime tradition of Umatsukuri. Children twist and
weave the straw into little horses to pray for the health and safety of farm animals,
without which growing rice on a large scale would have been impossible. Older
children teach younger ones how to make the straw horses, which are displayed in
homes until they are replaced the next year. In some villages, the custom is for
children to go from door to door to exchange their horses for candy or small change.
Umatsukuri takes place soon after New Year’s Day or in early February to coincide

with hatsu-uma, the first day of the horse in the traditional calendar.
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Kikuchi Onsen

The Kikuchi Onsen spa district extends across the eastern side of the city of Kikuchi,
offering eight spa hotels and inns as well as an information center near Kikuchi Park.
Each spa has a distinctive range of baths, which are kept at a temperature of 43—45°C.
The hot spring water in the area is clear, virtually odorless, and alkaline, with a pH
level of at least 9.0. Its properties make the skin feel smooth and slightly slippery after
bathing, somewhat like after the application of skin toner. Drinking the water is
possible in places, and some of the hotels and inns use it for cooking. All spas in
Kikuchi Onsen welcome daytime bathers, who can purchase a ¥1,500 “bath-hopping”

ticket that includes access to any three of the eight facilities.

Kikuchi has been a health and wellness destination since the 1950s, when the
discovery of the hot spring sparked resort development. The town had flourished as a
commercial hub during the Edo period (1603—1867). At that time, it was the last major
population center on the western side of the Kuju Mountains along the road that
connected what is now Kumamoto Prefecture with Oita Prefecture on the other side of
the mountain range. This mercantile legacy endured into the postwar period, when the

flow of customers from throughout the Kumamoto area to Kikuchi’s shopping streets

helped the spa district flourish.
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Foot Baths

The hot spring water of Kikuchi Onsen can be enjoyed for free at five foot baths
(ashiyu) across central Kikuchi. The largest and most popular of these is at Kikuchi
City Square near Kikuchi Park. In addition to a foot bath, the square’s grounds include
a tourist information counter, a souvenir shop, and a store for local farm produce and
other foodstuffs. The other four foot baths are all within walking distance of the
square: at the entrance of the Sasanoya Hotel and the Horaikan Hotel, in Yokomachi

Pocket Park, and in Kiriake Pocket Park by the Kikuchi Plaza bus terminal. Dipping

your feet into a foot bath makes for a pleasant break when exploring the city.
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Zazen at Gyokushoji Temple

Everyone is welcome to try zazen meditation at the historic Gyokushoji Temple in
northern Kikuchi. The hour-long sessions are a shortened version of the practice
typically performed by adherents of Soto Zen, the school of Buddhism to which the
temple belongs. Before starting out, participants are given a brief lesson in how to
breathe and relax both mind and body, as well as how to sit on a zafu, the round
cushion used in the Soto school’s zazen practice. Sessions also include guidance in

meditation while walking, or hokozen.

Zazen classes at Gyokushoji are non-religious, focusing on self-knowledge as a path to
relaxation and peace of mind. Zazen practice is enhanced by the tranquil environment
of the temple, founded by Kikuchi Tamekuni (1430-1488), the twentieth head of the
Kikuchi clan, which ruled the surrounding area and most of central Kyushu from the
eleventh to the sixteenth century. Tamekuni was a reformer who expanded education
opportunities for samurai and townspeople and encouraged their intellectual and
spiritual pursuits. His tomb is in the Gyokushoji cemetery, located next to the main

gate and accessible directly from the temple’s parking lot.
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The Natural World Heritage Site of Amami-Oshima Island, Tokunoshima Island,
Northern Okinawa Island, and Iriomote Island

The islands of Amami-Oshima, Tokunoshima, Iriomote, and the northern part of
Okinawa were registered as a Natural World Heritage Site by UNESCO in 2021. The
designation was made to protect the biodiversity and habitats of many endemic and
globally threatened species. The four islands are part of the Ryukyu chain that
stretches some 1,200 kilometers from the southern Japanese island of Kyushu almost
to Taiwan. They were once part of the Eurasian continent before a large land mass
separated from the mainland between 12 and 2 million years ago, and eventually broke

apart to form these separate islands.

Varied topography and terrain

The area designated by UNESCO on the four islands covers 427 square kilometers,
and the terrain is varied. Amami-Oshima and Tokunoshima are separated by less than
50 kilometers, and have relatively similar topography: rugged broadleaf forest-covered
mountains steeply descending to coastal areas marked by ria inlets, white sand
beaches, and surrounding reefs. The Yanbaru broadleaf forest covers a large portion of
northern Okinawa, while Iriomote hosts Japan’s largest mangrove forest and
subtropical jungle. All of the islands are located in the subtropical zone, with an annual

average temperature of 21° to 24°C, high humidity, and heavy rainfall.

Isolation and endemic species

The location and geological history of these islands have contributed to the

development of diverse flora and fauna. The warm waters brought by the Kuroshio
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current help create a humid climate that supports 1,819 species of vascular plants, 21
kinds of terrestrial mammals, 394 bird species, 36 species of terrestrial reptiles, and 21
species of amphibians. The separation of the islands over many millennia contributed
to the evolution of numerous species endemic to each island. Although their combined
land area makes up less than 0.5 percent of Japan, the islands are home to 95 globally
threatened species, 75 of which are endemic. Of the threatened species, 20 have been
identified as Evolutionarily Distinct and Globally Endangered (EDGE) varieties,
including the Amami spiny rat, the Ryukyu long-haired rat, and the Amami woodcock.
Among the other threatened animals are the Amami rabbit (Amami-Oshima and
Tokunoshima), the Okinawa rail (northern Okinawa), and the Iriomote cat, which is

only found on Iriomote.

Human factors

Since ancient times, the people of the Ryukyu Islands have lived in a close relationship
with their natural surroundings. Their religious and social practices have contributed to
protecting the many rare and endemic plants and animals on these islands. The layout
of traditional villages is based on a sustainable model, with land use controlled by the
community and natural materials, such as coral limestone walls and hedges, used for
protection from the elements. Largely isolated, the people of the islands have long
survived on what they could secure from the seas and the land nearby, creating tools
for each purpose. They passed down various crafts, such as making textiles from
natural materials. On the spiritual side, the traditional belief is that gods exist in the
mountains of the island and in a paradise beyond the sea’s horizon. The gods are
welcomed with annual religious events overseen by priestesses known as noro. These
events include festive activities that strengthen a sense of community, such as sumo
wrestling, songs, and dances. This Ryukyuan culture, deeply rooted in nature, is still

very much a part of daily life.

Caring for the site

Management of the Natural World Heritage Site focuses on promoting sustainable
tourism that will minimize the impact on this fragile environment while offering
assistance with its maintenance. This includes limiting the number of tourists visiting
certain areas, managing the flow of visitors, and requiring the use of certified guides

with experience in fieldwork.
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Amami-Oshima Natural World Heritage Site

Amami-Oshima is the northernmost of the four islands in the Ryukyu chain that have
been designated part of the Natural World Heritage Site. The island covers some 712
square kilometers and is largely mountainous. The irregular contour of its coastline
consists of a series of rias, inlets that were created when the land rose and then settled,
with the sea inundating the river valleys. The coast is surrounded by a mix of fringing
reefs that grow outward from the shore and barrier reefs that form farther away,

creating lagoons full of life.

A subtropical climate

The warm waters of the Kuroshio current, which flows northeastward from the east
coast of the Philippines, contribute to Amami-Oshima’s subtropical oceanic climate, as
do the seasonal monsoons. It is warm and humid year-round, with an average
temperature of 21.8°C. The annual rainfall can reach 2,900 millimeters, most of it
occurring during the rainy season from mid-May to late June and the typhoon season

from July to October.

Rare animal species

The animal life found on the island is abundant and varied—and rare. Many of the
species are endemic, meaning they are not only native to a certain area, but can only be
found there. Of the 13 varieties of terrestrial mammals on Amami Oshima, 8 are
endemic species, as are 10 of the 16 species of reptiles and 9 of the 10 species of
amphibians. Of the 315 species of birds reported on the island, 2 are endemic species

and 10 are endemic subspecies. The large number of endemic species is a result of the

separation of the island from the Eurasian mainland millions of years ago. The Amami
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rabbit is the best-known example: genetic studies show that it diverged from its

relatives on the Eurasian continent some 9 million years ago.

A lush cover of vegetation

Broadleaf forests, 80 percent of which are chinquapin oaks (a type of beech), blanket
the mountains. The forest floor is the habitat of endemic and rare species of wild
ginger, colorful orchids, ferns large and small, berries, and numerous other plants. The
mangrove forest at the mouth of the Sumiyo River has diverse vegetation that
gradually changes depending on the tides and the salinity of the swampy soil. Most of
the flat arable land is found in the northernmost part of the island.

Island traditions

Amami-Oshima’s culture and social structure have been heavily influenced by the
natural environment. The mountainous interior hindered transportation, so villages
developed on the coastal inlets, and were only connected by sea routes. Religious
beliefs center around gods from the mountains and distant seas who are thought to
communicate with village priestesses (noro). The islanders have always had to rely
almost entirely on nearby natural resources, and an awareness of the importance of

conservation is still part of their lifestyle.
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The Amami Nature Observation Forest

The Amami Nature Observation Forest sits atop the Nagakumo Mountains, a range in
the northern part of the island. The forest is crisscrossed by over 2.5 kilometers of
paths built for viewing a broad diversity of plants, including varieties of beech, and
observing wildlife. Spring, when many of the plants flower, is the most colorful
season. Mornings year-round are an ideal time for watching the many birds who come
to feed on the earthworms and other insects on the forest floor. Among the wildlife to
look for are birds like the Ryukyu robin, the Amami jay, the white-backed
woodpecker, and the Amami thrush. Flowering orchids grow on the forest floor, and
epiphytes, or “air plants,” can be found anchored to the rough bark of trees, where they

survive on moisture and nutrients in the atmosphere.

The life cycle in the forest

In the summer, the air is filled with butterflies and the sounds of four varieties of
cicada. At the end of the network of paths stands a large tree that illustrates the forest’s
endless cycle of life and death. A sea fig that started from a seed deposited atop
another tree many years ago has grown downward to completely envelop its host,
eventually reaching the ground with its own roots. Cut off from sun and nutrients, the
tree inside has died, leaving behind a perfect example of why sea figs are classified as

a type of “strangler fig.”
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Descent of the Gods: Mt. Yuwandake

Mt. Yuwandake is Amami-Oshima’s tallest mountain, rising 694 meters in the western
part of the island. According to legend, Amamiko and Shinireku, the two deities who
founded Amami-Oshima, descended from the heavens to this peak, which is still
considered sacred by islanders. The mountain is blanketed by a subtropical broadleaf
forest. The harsh winds that pummel the area may stunt the trees’ growth, but
underneath the canopy of chinquapin oak and needlewood trees, the rich forest floor is
the habitat for many of the island’s endemic plant and animal species, including wild
gingers, orchids, mosses, and berries. Bird calls from the trees announce the presence

of Amami jays, Amami thrushes, and numerous other wild bird species.

The mountain can be climbed from two sides. The easier route is from the Yamato
village side, where a 370-meter-long wooden walkway (mostly stairs) climbs 70
meters from the parking lot to an observation platform not far from the summit. The
entire area near the summit is designated a national park special protection zone.
Visitors should keep an eye out for the venomous habu viper, particularly on the

section of trail that leads to the summit after the walkway ends.
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Santaro Pass

The winding mountain road over Santaro Pass in central Amami-Oshima was once
part of the main highway that connected the northern and southern halves of the island.
Tunnels were opened in 1989, drastically cutting the travel distance and time; now
nature is reclaiming the road made redundant by the tunnels. Today the old road is one
of the best places for visitors to experience Amami wildlife when it is most active—at
night. Among the endemic animals frequently seen are mammals like the Amami
rabbit, birds like the Amami woodcock, amphibians like the large Otton frog, and
fireflies. Visitors might get a glimpse of the habu viper, the venomous snake that is

feared by all forest creatures—and by the people of Amami-Oshima.

For observing wildlife at Santaro Pass at night:

* Please make an advance reservation online.

* Hiring a local guide who is experienced in spotting wildlife at night is highly
recommended.

* Please observe the speed limit of 10 km/h to avoid injuring wild animals.

* Please keep a distance from animals.

* Please do not bring pets on the tour.

* Please use only one spotlight per car.

* Please signal with your left blinker to let approaching or overtaking cars know it is
safe to pass.

* Please do not overtake the car in front of you or pass an approaching car unless they
signal with their left blinker.

* Please switch off high beams when cars approach.

» When passing, cars going uphill have priority. Cars going downhill should pull to
the left, turn off the headlights and wait for the approaching car to pass.
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The Reefs of Amami-Oshima

The reefs around Amami-Oshima are a mix of fringing and barrier reefs, the majority
being the former. Fringing reefs are formed close to a sloping shoreline by stony coral
larvae that attach to submerged rocks. The coral polyps then secrete layers of
limestone, or calcium carbonate, and leave their skeletons behind when they die. The
reef grows seaward as new layers of coral are added, creating a flat, shallow area that
extends from the shore, known as the reef flat or lagoon. The corals that grow in the
reefs of Amami-Oshima come in many forms, including table corals that grow in a
broad horizontal plane, branching corals, which have numerous offshoots, and clump

coral.

Life support from the south

The development of Amami-Oshima’s reefs is largely due to the Kuroshio current.

The strong, fast flow of the current brings warm waters and coral reef larvae northward
from the coast of the Philippines, where it begins, and mixes with local coastal waters.
Recent studies suggest that the underwater disturbance caused when the current comes

into contact with the shoreline contributes to the supply of nutrients to these areas.

Protection and a home for wildlife

The coral reefs have an enormous impact on the island’s environment. They help
protect the coastline from the effects of powerful waves, including tsunami. They are a
rich, biologically diverse habitat for marine life, including crabs, sea urchins, sponges,
and many species of fish. The reef flats also attract migratory and resident wading
birds, who feed in the shallow waters. Amami-Oshima’s reefs are an important part of
this Natural World Heritage Site.

235



o X ORER (HAEESR)

‘/BEAEOYY I

BEASORSHEELRHENETEL TOSN, E(HEHEN S REND, ERIOHDBFIRD
EICEWS Y TOMAENEIAEL. EHENIKRENS, B2 INTIaKRE (REENILSD
L) &L, LRI BEBERER T YO IOBMER L. BICmN > TRERUEER®NST —>
EFENBFIBTRBOIVINENSLEND, BERBCERIDYIIEARABAZT, HICE
TRIAVVKFEOEMHEOT— TG > TORARCHMN TEEE I B TIFY > TN E(FFTET D,

FANSDIEE

BEAEOYYIHE. BHOBBUVRNICEDFEL TWD. IR THDIIE PN SRR
EYYIDEZIL ESE. IRMOAFOBKEESNES. REORFE T, BIRMBEIRIC
SONBEBENEN. EREOIVT (CEDZEHEUIIEN DI,

FEEMOEELRE

B O BORBCRESRFEEZSZITHD. BREFBVRNSBFRZTOTNS. I,
OZ. IBIREY). REFOSRREMNERIZIENBERRTED., HthCTENENES
WEFCEEZED, BEABOYIHE. tEREAEEOEEREREROTUS,

236




012-007

The Kinsakubaru National Forest — Rt EE AN D EH K BEER YR EE

(914 ~V] EFIROENHEYD
[(ZEEEAK] /Iy b

TEHN O REERER X

The Kinsakubaru National Forest

The Kinsakubaru National Forest is one of the natural highlights of Amami-Oshima,
showcasing the wide spectrum of endemic plant and animal life on the island. Heavy
rainfall makes the forest moist and humid, an ideal habitat for plants like the tree fern,
recognizable by its large spread of fronds and the oval scars left on the trunk after its
stems have fallen. Visitors who pay close attention to the forest surroundings will note
the endemic species of all sizes (and avoid encountering a venomous habu viper).
Epiphytes—plants that anchor on tree bark—dot tree trunks from base to canopy, and
many species of birds, both migratory and resident, can be seen and heard. A wide,
level path covers a 1-kilometer-long route through the forest, making a U-turn at the
site of a large Okinawa oak—a species endemic to the Ryukyu Islands—with massive

buttress roots. Entry into the forest is limited, and is only permitted with a certified

guide.
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Thriving in Tidewaters: The Sumiyo Mangrove Forest

The Sumiyo Mangrove Forest is Japan’s second-largest mangrove forest, covering 0.7
square kilometers, or about 175 acres, on the southeastern coast of Amami-Oshima. A
mangrove forest is one that grows in coastal intertidal zones, where the land is above
the water at low tide and submerged at high tide. “Mangrove” is also a general term
for the varied species of trees and shrubs that grow there, adapting to salt levels that
would be challenging for most other plant species. Mangroves play an important role
in the coastal ecosystem, protecting shorelines from erosion caused by wind and
waves. They form a habitat for many birds and marine animals such as crabs and small
fish, and act as a filter that improves the water quality. They also absorb and store

large amounts of carbon, performing a crucial role in mitigating climate change.

Adapting to a toxic environment

Mangrove forests are far less diverse than broadleaf forests, but very adaptive. The
only plants that can grow here have developed unique methods to survive the daily
inundation of seawater and the high salinity of the soil. Their roots have cork-like
layers that filter out much of the salt, and they can excrete excess salt through their
leaves, which turn yellow and fall off the tree. Some have “knee roots” that protrude
above the mud to absorb air through the tissue. The mangrove forest is a rich

environment for exploring these unique life forms and the ecosystem they support.
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The Ose Coast

The Ose Coast, located just north of Amami Airport at the mouth of the Maeda River,
is the island’s premier bird-watching site. The massive tidal flats are created by a reef
that extends several hundred meters from shore. The reeds at the river mouth and the
reef waters are rich with food, making this a paradise for wild birds. Some 120 bird
species have been spotted here, including summer residents like the ruddy kingfisher.
The Ose Coast is the largest stopover point on the Amami Islands for many migratory
species, including sandpipers, egrets, terns, spoonbills, and plovers, who use it as a
winter destination or for resting on their long seasonal flights north and south. The

area is quite large, and binoculars or a monocular scope are recommended.
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The Kuroshio Current and Its Effect on Amami-Oshima

The Kuroshio current is one of the world’s major ocean currents. Originating off the
eastern coast of the Philippines, it flows northward along the east side of Taiwan and
the Ryukyu Islands, including Amami-Oshima. It then passes the eastern coast of
Japan, forming the western side of the clockwise current that circles the northern
Pacific. The Kuroshio current is warm and fast-flowing, traveling at a speed of 4
kilometers per hour. It has a huge effect on the climate and weather patterns of the
islands along its route, and on the makeup of the coastal seas. The heat of its waters
helps to induce the cloud formations that bring Amami-Oshima its plentiful rainfall,
and contributes to the island’s warm, humid subtropical climate, lush broadleaf forests,

and diverse marine life.

The “Black Current”

Kuroshio means “black current” in Japanese. The current gets its name from its dark
appearance in contrast to the lighter blue of surrounding waters. The dark color comes
from the ocean depths; the current itself is almost transparent thanks to the lack of
marine organisms in the nutrient-poor waters at its upper levels. Still, many fish
species use the speedy current for migrating and spawning. Ocean scientists looking
for the reason why rich fish stocks are found in these nutrient-poor waters call this
phenomenon the “Kuroshio Paradox.” Some recent studies suggest that there is

another layer containing a nutrient stream far below the surface.
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Chinquapin oak / Castanopsis sieboldii | Sudajii / A9 41

This member of the beech family is the most abundant and recognizable of the trees
that make up Amami-Oshima’s broadleaf forests. The evergreen chinquapin is the
botanical heart of the island’s ecosystem, comprising almost 80 percent of its natural
forest. The tree can reach a height of up to 25 meters, and is easily identified by its
resemblance to a giant stalk of broccoli. The bark is dark brown, and though smooth
when young, becomes rough enough at adulthood to catch the seeds of epiphytes, “air
plants” that grow on its surface. The leaves are wide and elliptical, and delicate yellow
flowers appear on long stems from April to early summer. The blossoms emit a strong
scent, attracting insects that help with the pollination of these trees as well as many
wild birds that begin their breeding around this time. The fruit (or nut) of the
chinquapin is small, usually less than 1 centimeter wide. These grow where they fall,
and are also carried by animals and birds to other locations. Creatures in the forest rely
on them for food, and they have been a staple of the human diet on Amami-Oshima
since ancient times. The Japanese name of the tree is sudajii; it is also known on

Amami-Oshima as shii.

Amami ring-cup oak / Quercus glauca var. amamiana /| Amami arakashi / PNYX7
S5h>

This tree is a member of the Japanese oak family, and is found only in the Ryukyu
chain. It likes limestone soil and is found everywhere from rivers and mangrove
forests to the mountains, where it grows to heights of 5 to 20 meters. The trunk, which

is covered with splotchy green and gray bark, grows straight up. Compared to other

varieties of Japanese oak, the leaves are narrower, with serrated edges, hence its
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Japanese name arakashi (“rough oak”). The plentiful 3-centimeter-long nuts are an

essential part of the diet for the island’s wildlife, including the Amami jay.
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Orchid ginger / Alpinia intermedia Gagnep. / Aonokumatake-ran / 7 AJIIZFT5>

The Japanese name of this plant includes the word ran (orchid), but the shrub is
actually an evergreen member of the ginger family. It is found in various locations all
over Amami-Oshima. It grows to a height of 0.5 to 1.5 meters, and has long, oblong,
hairless leaves with sharply pointed tips. The plant blooms in the summer with clusters
of pinkish-white flowers that grow on erect stems. The fruit is a small berry that turns

bright red when ripe.

Shell ginger / Alpinia zerumbet | Getto / FHk

This perennial evergreen member of the ginger family is named for the appearance of
its flowers, which resemble seashells. Varieties of shell ginger are found from Taiwan
to southern Kyushu. The plants reach up to 3 meters in height, and have dark-green
oblong leaves with pointed tips. The flowers, which appear in late spring to early
summer, grow in clusters on drooping stems; they have white petals with bright red
and yellow stripes on the inside. The fragrant leaves of the shell ginger plant have
traditionally been used on Japan’s southern islands to wrap sweet rice cakes. Parts of
the plant have also been used for intestinal medicine, insect repellent, and pigment, as

well as in beverages, ice cream, and cosmetics.
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Tree fern / Cyathea lepifera / Hikagehego / Eh5' AT

Although these ferns have an almost prehistoric appearance, they are a relatively new
member of the fern family, first appearing around 100 million years ago. The largest
fern species in Japan, they are native to Amami-Oshima and a few neighboring
islands. Their slender trunks can reach heights of 10 meters, and they usually grow in
spots where the ground stays moist but gets plenty of light, such as the shoulders of
forest roads. Yellowish-green fronds, some up to 3 meters long, radiate from the trunk
at the crown. When the fronds fall, they leave oval scars in an attractive pattern on the

trunk, hence the scientific name lepifera, which refers to plants with “scales.”

Bird’s nest fern / Asplenium nidus / Shima-otaniwatari / SNAASZD45V

This fern is what is known as an epiphyte, a plant that grows on rocks or the bark of
trees. It is native to most of East Asia, and on Amami-Oshima it is mainly found on
the rough trunks of the chinquapin oak and Amami ring-cup oak. It grows up to 2
meters wide, and has long bright-green leaves that spread gracefully from the center.
The cup-like arrangement of the fern’s leaves catches water as well as falling leaves,

which decompose and provide nourishment for the plant.
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Amami shrimp orchid / Calanthe amamiana / Amami ebine / PYIIER

This species of wild orchid is found only on the island of Amami-Oshima. It grows to
a height of 50 centimeters in humid, semi-shady areas, particularly at higher altitudes
of the broadleaf forests. The leaves are broad, pleated, and bright green. Its flowers
vary from white to dark pink, and bloom from March to April in clusters facing
downward on vertical stalks. According to recent research, the plant relies on one
endemic species of bee for pollination. During the Edo period (1603—1867) this
species was a favorite plant of daimyo lords and other elites, who cultivated different
varieties. The Amami shrimp orchid was once common to many places on the island,
but has suffered from deforestation and illegal harvesting, and is now classified as an

endangered species.

Crane-top orchid / Phaius tankervilleae /| Kakucho-ran / hJF3935>

This large terrestrial orchid is also known as the nun’s hood orchid. It grows to a
height of up to 1 meter, much of it consisting of tall stems that bloom with multiple
flowers from April to June. Each stem has several dozen flowers, which are white on
the outside and dark brown to purple inside. The flowers droop down from the stems,
and their shape is likely the source of the plant’s name. This orchid species is found in
many Asian territories, but is listed as endangered on Amami-Oshima and other

southern islands of Japan.

Wind orchid / Neofinetia falcata / Furan / 795>

The wind orchid is endemic to Japan, found in locations from the mainland to the
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Ryukyu Islands. It is an epiphyte, meaning it grows on rocks and the trunks of trees
rather than in soil. It has thin, leathery leaves, thick noodle-like roots that hang in the
air, and delicate white flowers at the end of long, thin stalks. During the Edo period
(1603—-1867) this species was a favorite plant of daimyo lords and other elites, who

cultivated different varieties. Today it is on the threatened species list.
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Fuji wild ginger / Asarum fudsinoi / Fujino kan’aoi / 23 Jh> 7 A4A
Amami-Oshima is a treasure trove of wild gingers, with eight known varieties on the
island. This Fuji variety, the largest in Japan, is endemic to the island. The most
common of the wild gingers that grow here, it is found along streams and other moist
areas on the lower slopes of the mountains. These shade-loving plants grow at a very
slow rate. The heart-shaped leaves are large, up to 20 centimeters long, with a glossy
surface. The tubular flowers are light green to yellow inside, sometimes with purplish
edges, and bloom between January and May. This wild ginger is listed as an

endangered species.

Miyabi wild ginger / Asarum celsum | Miyabi kan’aoi / SYEDY 7 AA

This is a small species of wild ginger that is endemic to Amami-Oshima, where it
grows in the forest at higher altitudes. It has distinctive dull, often splotchy, dark green
and brown leaves that are heart-shaped. Moss sometimes grows on its leaves due to the
high humidity of their habitat. The flowers, which bloom from December to May,
range in color from dark brown on the inside to bright green at the edges, with three

pointed sections. The plant is listed as an endangered species.

o X ORER (HAEESR)

hoFAA

Fuji wild ginger / Asarum fudsinoi / Fujino kan’aoi / 737 A4
BEABENTVABOBENSET. BRICEISTEIENDTHLTWS, IS Jh>7A/(EH

251



ARARTEDOEBETHD, BICEINTAMBORTEIREZL., ITAVOLLDE AR
RUCBEL TS, BIZZIT . HURIERITE, )\ FMEIOE(FIRES20cm(FE(CRD, RHE
[CEFERNGD. BHRDIEIL, PIEREBEET, SENROMEHD. LANSAA LR 20N
ST A (SHERSEIERECIEESN TV,

Miyabi wild ginger / Asarum celsum | Miyabi kan’aoi / SYEDI 7 A4(
BEASOBBET. &R TA . EEOBVRMICER T D, E(d/\ - ETHROD
ROEEROREVHRZRS. BEOSEWMSPRICE DIzt ECATHEXDEEHD. TE(F12
A~S5RCNITIRE. 3DICEINAEARTRVRBOVFLNSEDONREDNEZRF D, £
Iz, COMEY)FHERSEIRFE(CHEESIN TV,

252




012-016

Violets — AL EIE A S FH KBS EEE

(94 RV AEY> AZLFY
(ZEEEAK] )Ty b

TEh ol ezBAFE
Violets

Yakushima violet / Viola iwagawai /| Yakushima sumire / YN A=l

This small violet is endemic to the Ryukyu Islands. It is a perennial plant that grows
about 5 centimeters high on damp forest floors and on wet rocks in mountain streams.
The dark-green leaves are small, about 1 centimeter long, and are triangular with
serrated edges. The peak flowering season is May and June, when small white petals
appear with purple stripes on the lip. After flowering, it produces stems that branch off
to form a new plant. It can often be seen along the walkway that leads up to the

summit of Mt. Yuwandake.

Amami violet / Viola amamiana /| Amami sumire / PNZAZb

The rare Amami violet grows on moss-covered rocks in mountain streams, and is
endemic to Amami-Oshima. Its leaves are small and shiny. The flowers, which bloom
in April and May, are white—with yellowish green near the base, and reddish-purple
stripes. The plant spreads through horizontal roots. It is classified as highly

endangered.

Ryukyu tiny violet / Viola yedoensis Makino / Ryukyu ko-sumire / Y19F191A=
L

This is a perennial plant with wide distribution from southern Kyushu to Okinawa. It
grows in sunlit areas to a height of 10 to 15 centimeters, with thick, triangular green
leaves. The flowering season is long, lasting from November to April. The flowers are

1.5 to 2.5 centimeters in length, with petals that range from blue to reddish purple and,

on rare occasions, white. It spreads through seeds.
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Yakushima birdlime / Balanophora yakushimensis / Yakushima tsuchitorimochi /
YOIRYFNEF

This is a parasitic plant that is endemic to Amami-Oshima and a few other nearby
islands. It grows to a height of 3 to 10 centimeters on the roots of broadleaf trees in
mountain forests, particularly those of the needlewood tree. It has short parasitic roots
that fasten to and absorb nutrients from the host’s tissue. The scaly leaves are
brownish orange and grow directly from the underground rhizome. It produces clusters
of small bright-red flowers that form oval nodules about 2 to 4 centimeters in diameter
and resemble strawberries. On Amami-Oshima, it is most often found near the summit
of Mt. Yuwandake, the island’s highest peak.

Samurai’s footman / Mitrastemonaceae Yamamotoi /| Yakkoso / ¥YwaY9

This odd-looking parasitic plant grows about 10 centimeters long on the roots of
Amami-Oshima’s chinquapin oaks. As a parasite, the plant doesn’t need green leaves
to produce its own nutrients, so its color is a pale white that darkens as it ages. Its
vertical, tube-like flowers are bisexual, and appear on the surface of the ground from
mid-October. At the end of the male flowering stage, the stamen “cap” falls off,
leaving the round column of the female flowering stage. When small birds and insects
come to feed on the nectar that accumulates at the base of the leaves, they
inadvertently contribute to the plant’s pollination. The Japanese name, yakkoso, comes
from its resemblance to the traditional figure of a yakko, a samurai’s footman of the
Edo period (1603—-1867).
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Curtain fig / Ficus microcarpa | Gajumaru / 5313

The curtain fig grows mostly in tropical regions from southern Japan to Australia and
India. On Amami-Oshima it is found in humid locations from coastal areas to
mountain forests—where it can grow on rock walls or on the tops of other trees. It is
easily recognized by its numerous aerial roots, which reach down to the ground from
both the trunk and branches. Its tendency to grow down around a host tree, depriving it
of nutrients and gradually choking it to death, marks it as a variety of “strangler fig.”
The dark-green oval leaves are about 5 centimeters long. As with all figs, its flowers
bloom inside the seed pod, which later matures into the flower sac that we know as a
fig. Also like other figs, the tree needs the cooperation of fig wasps to pollinate, as the

wasps enter the flower sacs to lay their eggs.

The spirit of the forest

According to Amami-Oshima legend, curtain figs and sea figs are home to the
kenmun, one of the mythical Japanese creatures collectively known as yokai. This
creature is said to be covered in reddish fur, though it can change its appearance. Some
believe the kenmun protects the trees. Legend has it that it is usually not dangerous to

humans, but it is a prankster capable of mischief.

Sea fig / Ficus superba /| Ako / 719

The sea fig is found in most subtropical and tropical parts of Asia, where it can live to
an age of several hundred years. It often grows from the top of a host tree, where wild

animals have deposited the seeds, and its whiskery aerial roots run down the trunk,

sometimes covering the entire trunk as it ages. It belongs to a category of figs known
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as “strangler figs” for their tendency to grow down around a host tree,-depriving it of
nutrients and gradually choking it to death. It is similar to the curtain fig, but can be
distinguished by its leaves, which are twice as long and twice as wide, as well as by its
fruit (actually a flower sac), which grows directly from the trunk and branches. The
flowers bloom around August, with female flowers growing on female trees and male
flowers on male trees. Though the sea fig is an evergreen, it can be mistaken for a
deciduous tree because it sheds its leaves all at once and immediately grows new ones.
On Amami-Oshima it is sometimes cultivated to form windbreaks or hedges, though
its large canopy requires plenty of space. Like the curtain fig, the sea fig is home to the

kenmun, a legendary prankster figure in Amami-Oshima folklore.
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Heavenly light mushroom / Mycena lux-coeli / Shiinotomoshibitake / >4 JMEYE
5

This mushroom was once thought to grow only on Hachijojima Island, off the coast of
central Honshu, but it has since been found on numerous other Japanese islands. On
Amami-Oshima it is most often seen growing on the rotting trunks of chinquapin oaks
during the rainy season. It is a small light-brown mushroom that grows only a few
centimeters high, with a little cap. It is best known for its bioluminescence, as the cap
and stem glow an eerie green in the dark, earning it the nickname mori no yosei, or
“forest fairy.” This luminosity is the result of a chemical reaction involving luciferin, a

light-emitting pigment. The heavenly light mushroom is highly susceptible to

dehydration, so its life spans only a few days.
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Oriental mangrove / Bruguiera gymnorhiza / Ohirugi / AEJVF

This tree grows in large colonies in mangrove forests on Amami-Oshima and other
southern islands. Although it can grow taller, most of the trees here are less than 10
meters high. The rough bark is grayish-brown, and the oval leaves are dark green and
pointed at the tip. The roots that protrude from the ground to absorb air are known as
“knee roots.” This has given the tree its scientific name, a combination of the Greek
words gymno (naked) and rhiza (root). The flowers’ calyxes vary from pink to dark

red, and are split at the tip. The seeds mature while on the tree before dropping.

Oval-leaf mangrove / Kandelia obovata | Mehirugi / AgJLF

This member of the mangrove family is found on many of Japan’s southern islands,
including in the Sumiyo Mangrove Forest of Amami-Oshima. It can reach a height of
8 meters, but is usually much smaller. The bark is dark brown and the leaves are a
glossy bright green. It develops buttress roots, and has a respiratory root layer around
the trunk. The flowers have white, star-shaped calyxes. The seeds germinate and grow
into a long pod-like shape while they are still on the tree, dropping to the ground when
mature. They are often carried great distances by the tides, putting down roots and

flourishing when they reach a favorable location.
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Azaleas

Sakura azalea / Rhododendron tashiroi / Sakura tsutsuji / Y935YYS

The sakura azalea is a shrub that grows in the forests of Amami-Oshima, often in
clusters along roads and streams. The bark is a smooth brown, and the leaves have
pointed tips and smooth edges. The flowers bloom in early spring, in both white and
darker pink varieties. The color and shape of the flower resemble those of cherry

blossoms, giving the plant its name.

Amami sacred azalea / Rhododendron amamiense /| Amami seishika / PNStA43h

This member of the azalea family is endemic to Amami-Oshima, where it grows to
heights of up to 5 meters in rocky areas or along mountain streams. The glossy leaves
are slender and pointed, and the buds of the flowers are first tinged with pink, turning
white or light pink as they mature. They bloom from March to May, and attract insects

with their fragrance.

o X ORER (HAEESR)

SYUFY

Sakura azalea / Rhododendron tashiroi / Sakura tsutsuji / H93YVYY
BEAEOHIZYYSE, EEOEVRMICEEART., BY/NIICBFET S RKEUER
(ZRHSHT. EOREDIFHL. FimldRh. BEICKTEFBREREVESINHD, TEOEBREN
FUABATVBIesD, BIIYYSEESARIN DL,

263



Amami sacred azalea / Rhododendron amamiense /| Amami seishika / 7NIELH
BEASOEBREOYYZRIOEY)E. BH0ERAVCEESA—MNLEEDIBFRICE D, JE
ROBBEEE, HIRLOTVT, DEHIESIET. lREHICEDBEDIECRS. 38~5
RICIXE, EOEDTRERZFHS19 5.

264




012-022

Primroses — et EE AN D EH K BER YR EEE

(54 BIL] 189> B35V IR
[(ZEEEAK] /Iy b

TEh ol ezBAFE
Primroses

Ryukyu marlberry / Ardisia quinquegona / Shishiakuchi / > 79F

This flowering evergreen shrub is found at the edges of mountain forests on many
southern Japanese islands. It grows up to 4 meters high on occasion, though its trunk
rarely reaches 5 centimeters in diameter. The flowers, which bloom in spring, are
delicate, drooping down in clusters of white or pink. The round fruit is small and
slightly flattened at the top and bottom. It is dark purple when ripe, and edible, with a

mixture of sweet and bitter flavors.

Great Ming marlberry / Myrsine seguinii / Taimin-tachibana / 43X>59FI\}

This is a small evergreen tree that grows as far north as Chiba Prefecture in central
Japan and as far south as Vietnam. It is often found in forests where there are many
chinquapin oaks, like those of Amami-Oshima. The trunk is gray blue to gray brown
with a purple tinge. The leaves are oblong with pointed tips, and the dark-green upper
surface is leathery. The small flowers that appear in spring are pale yellow inside,

purple on the outside, and grow in clusters. The fruit is round, about 5 millimeters in

diameter, and ripens to a blackish purple by December.
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Box bean / Entada phaseoloides | Modama / €Y

This member of the legume, or bean, family is a large, woody vine that can be found
climbing in coastal forest canopies from Africa to Japan. The seeds are widely
distributed by sea currents; in fact, their algae-covered appearance at the time of
landfall inspired their Japanese name, modama (“seaweed balls”). The vines, which
can be as thick as 30 centimeters in places, twist horizontally and vertically around the
branches of other trees to reach heights of up to 20 meters. In the rainy season they
grow brush-shaped clusters of ivory-colored flowers. The box bean is most noticeable,
however, for its seed pods, which grow to a length of 1 meter or more in the autumn
and hold large, circular brown seeds as wide as 5 to 7 centimeters in diameter. Many
of these vines, some more than a century old, can be seen in Amami-Oshima’s Sumiyo
area. The vine is classified as endangered on the island, and collection of its seeds is
prohibited.

Color vine / Mucuna macrocarpa [ Irukanda / 1)vh>4%

This woody vine is found throughout the Ryukyu Islands and as far north as Oita
Prefecture in Kyushu. It grows by entwining around large trees, primarily in areas of
high humidity and shade, reaching lengths of more than 10 meters. It has unusual
reddish-purple flowers that bloom in the spring in grape-like clusters as long as 30
centimeters. Researchers at one time thought that flying foxes, a species of fruit bat,
were solely responsible for pollinating these plants. Since the vine proliferates on
Amami-Oshima, however, where no flying foxes live, it is now believed that

butterflies and wind are involved in the pollination.
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Amami winter berry / Rubus amaminus /| Amami fuyu-ichigo / 7NZJ14F1

The wild Amami winter berry grows only on Amami-Oshima and neighboring
Tokunoshima Island. On Amami-Oshima it is found in the forest near the summit of
Mt. Yuwandake, the highest peak on the island at 694 meters. The plant grows close to
the ground and has round, rough-edged green leaves with dark-green veins that are
covered with dense hairs. It bears a few small red berries similar to strawberries. The
flowers bloom in the rainy season, and the plant bears its fruit in summer, leading

many people to wonder how it got its name.

Ryukyu rose berry / Rubus croceacanthus / Ryukyu bara-ichigo / Y19F19I\51
F3

The bushes of this berry plant grow to a height of 1 to 2 meters, and are found on the
edges of mountain forests from the Ryukyu Islands north to Shizuoka Prefecture in
central Honshu. The branches are covered with dense hair, and the leaves have serrated

edges and sharp tips. White flowers about 4 centimeters in diameter bloom from late

winter to early spring. The berries that appear later are dark red, about 1 centimeter

across, and sweet.
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Easter lily / Lilium longiflorum |/ Teppo-yuri / 7YRJ1Y

This well-known flower was endemic to Japan’s southern islands until it began to be
exported overseas during the Meiji era (1868—1912). On Amami-Oshima it grows
around 1 meter tall on rocks, grasslands, and near coastal reefs, as well as in residential
areas. The plant flowers in late spring to early summer, with horizontal blossoms that
are pure white, 10 to 15 centimeters long, and shaped like the bell of a trumpet. The
blossoms are used worldwide as cut flowers. References to similar lilies are found in
Greek and Roman mythology, as well as in the Christian bible. The Easter lily’s
Japanese name, teppo-yuri (“gun lily”), comes from the flower’s resemblance to the

muzzle of a blunderbuss, a sixteenth-century firearm with a large, flaring barrel.

Dwarf lilyturf / Ophiopogon jaburan / Noshiran / J>3>

This member of the lily family is often found in damp, shaded areas along forest roads.
It grows in dense tufts of long grassy leaves around 50 centimeters long, with a glossy
green surface. The stems and the leaves are flat and droop downward. Sparse, small
white flowers appear in the summer, also drooping from their stems. Pale-green fruits
appear after the flowers, gradually maturing into a bright blue or purple color in the

winter. Dwarf lilyturf is often used as ground cover in Japanese gardens.
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Symbolic Plants of Amami-Oshima
Several plants are considered to be “symbols” of the island.

Fragrant screw pine / Pandanus odoratissimus / Adan / 75>

The fragrant screw pine grows in clusters in sandy or rocky areas—and sometimes on
the lower mountain slopes—near the coast on Amami-Oshima and in other tropical
and subtropical regions. It can grow over 5 meters tall, though it often hugs the
ground. It has sharp spiny leaves, and a large fruit that looks a little like a pineapple.
Aerial roots extend from the slender trunk to the ground, supporting it in strong shore
winds. It is sometimes planted on beaches as protection against storms and tidal

surges.

Sago palm / Cycas revoluta | Sotetsu / Y7

These stout plants with woody trunks and a crown of large evergreen leaves are not
actually palms at all, but gymnosperms, like conifers and ginkgo trees. They grow very
slowly over hundreds of years, and were so abundant during the Jurassic period (201

to 145 million years ago) that botanists refer to that epoch as the “Age of Sago Palms.”
During difficult times in the past, Amami-Oshima islanders used a method of
processing the toxic fruit to make flour, thereby adding starch to their diet. The flour is

still used on the island to make a kind of miso called nari-miso.

Inedible taro / Alocasia odora /| Kuwazu-imo / 79 X1 E

The root of the inedible taro plant protrudes from the earth, and is often found in semi-

shaded areas of the forests of Amami-Oshima. It has long stems leading to heart-
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shaped, bright green leaves that are large enough to be used as an umbrella. While it

looks similar to taro, the root is not edible—in fact, it is poisonous.

Bellflower cherry / Prunus campanulata /| Kan-hizakura / h>E8¥95

This subtropical wild cherry tree grows at the edges of mountain forests on Amami-
Oshima. The tree can reach a height of 10 meters, with bell-shaped flowers—in colors
from dark pink to white—that face downward. Unlike sakura species on mainland
Japan, the trees begin flowering in December, and the blossoms last through March.
This tree is very popular with visitors, but in fact is an invasive alien species on this

island.

Japanese banana / Musa basjoo / Basho / )\33D

This member of the banana family grows to a height of 2 to 3 meters, with very large
leaves and fruit that resembles cultivated bananas. People of the Ryukyu and Amami
Islands have traditionally used the fibers of the leaves to make cloth for a garment
called a bashagin. The famous haiku poet Basho Matsuo took his name from a favorite

banana tree that grew in his garden.
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Threats to the Island’s Flora: Alien Species and Theft

The designation of Amami-Oshima as part of a Natural World Heritage Site has
brought attention to the problem of alien species of plants, and the need to monitor
their spread. Alien species have been introduced to the island for use as roadside
greenery or in gardens. Once established, they can compete with and sometimes
suppress endemic plant species. Among the worst offenders are the bitter vine
(Mikania micrantha), a quickly spreading tropical weed that can produce 40,000 seeds
from one stalk, and the lanceleaf tickseed (Coreopsis lanceolata), a flowering plant
from North America that is listed among the Ecological Society of Japan’s 100 Worst
Invasive Species. Government and non-government organizations are making efforts
to raise public awareness of the need to prevent the introduction and spread of such

species.

The theft and harvesting of rare and endemic species are another threat to Amami-
Oshima’s biodiverse environment. The most fragile plants are often the most frequent
targets, leading to an endangered—or worse, extinct—status. Government and non-

government organizations are promoting awareness of the severity of this threat, but

for now, only an honor system prevents this activity.
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Madders

Kunlun flower / Mussaenda parviflora /| Konronka / >0 7

While this evergreen shrub is a favorite for use in gardens and as a potted plant, it is
found in the wild on the edges of Amami-Oshima’s mountain forests. It grows up to 1
meter high, with long, elliptical dark-green leaves with a pointed tip. It is noticeable in
the rainy season, when small star-shaped yellow flowers bloom. One of its five sepals
grows larger than the others and is a conspicuous white, earning the plant the
nickname hankachi no hana, or “handkerchief flower.” Its Japanese name, konronka,
likens the white sepals to the snow-covered peak of China’s mythological Mt. Konron

(Kunlun), where gods were said to dwell.

Cape jasmine / Gardenia jasminoides | Kuchinashi / 9FF>

This evergreen shrub is found in forested areas throughout East Asia, from Japan and
Korea to Indonesia. It grows as high as 5 meters on the Ryukyu Islands, with a narrow
trunk, long, elliptical leaves, and star-shaped white flowers that bloom in early
summer. Although they are similar to gardenias, cape jasmine flowers have thin petals,
usually in one layer and varying in number from five to seven. One theory about the
shrub’s Japanese name, kuchinashi (mouthless), is that it describes the fruit, an oblong

berry that does not open even when ripe.
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Conifer

Okinawa pine / Pinus luchuensis / Ryukyu matsu / Y19%19YY

This is the only pine tree endemic to the Ryukyu Islands. It is found in areas of good
sunlight along the coast and forest edges. It grows quickly, reaching heights of nearly
15 meters, with a maximum trunk diameter of 1 meter. The bark is dark gray, the long
leaves are soft, and the cones are egg-shaped. The wood of the pine has been
traditionally used for buildings, furniture, and even firewood. Much of Amami-
Oshima’s original broadleaf forest was cut down by the forestry industry to make way
for pine trees. Recently, many of these pines have been dying off due to an infestation
of pine bark beetles, an alien species from North America. This is actually aiding the
return of large sections of the natural forest to their original broadleaf-based state, a

kind of natural “forest restoration movement.”

FEefEER X ORER (HAEESR)

S5

Okinawa pine / Pinus luchuensis / Ryukyu matsu / U1U#%193Y

D10+ 10XV EIREKGESMHE—OYYRIOEBET. HEDOLWBFPROIMRECEET
%o ERFEL EE15mIALICERD, BRFEREFIA-MUICERD, B (FREVRET. KU
E(IZANK, BRREIVAABER THD. Y1UF 19XV EEFEMOARMPOKRE., 2L THrEL
TEONTVS, BERETIE. —IFH (ZH:Y) TOLEBMIMEDTHEEREN. 1N
FBMRENT. ITEE . AERENRIEDIRCVRICED, ZLOMNMEE(Cdo TWVSIzsh, &Ko
[LEBEMOEVBROMNLCRD. BACLDFRMOBAE 1E30 TV,

280



012-030

Other Broadleaf Trees — Rt EE AN D EH K BEER YR EE

(54 BIL] tE¥)> 2 DALDFRDIB AR
(Z&EEAK] /Iy b

TEh ol ezBAFE
Other Broadleaf Trees

Needlewood / Schima wallichii | Tju /| 131

This is a tree common to mountain forests of the Ryukyu archipelago and other
southern islands of Japan. It is now dominant in secondary broadleaf forests and along
forest roads, where it grows to heights of 10 meters or more. The tree has thick brown
bark and glossy dark-green oblong leaves with serrated edges that grow at the ends of
the branches. The flowers are white and plentiful, and contrast with the dark leaves to
showy effect when they blossom between May and July. Their strong fragrance
attracts many insects. To the traditional Japanese-style painter Tanaka Isson (1908—
1977), the flowers were a symbol of the island during the rainy season. His paintings,
including scenes of needlewood trees, can be seen at the Tanaka Isson Memorial Art

Museum near Amami Airport.

Southern Japanese laurel / Aucuba japonica var. ovoidea / Nangoku-aoki / >3

FAF

This evergreen tree is found throughout mountain forests on the southern islands of
Japan, where it grows to heights of 2 to 3 meters. On Amami-Oshima it is found
mainly on Mt. Yuwandake and in the Amami Nature Observation Forest. The trunk is
green, and the leaves have blunt edges. In spring, the tree’s very small, dark reddish-
purple flowers bloom on stalks with numerous branches. The bright-red berries that
follow are about 2 centimeters in diameter. The tree is monoecious, meaning it has

both male and female flowers.
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Sweet leaf / Symplocos microcalyx /| Ama-shiba / PN\

Amami-Oshima is the northernmost location where this evergreen shrub can grow. It
is found along riverbanks and on mountain ridges in non-limestone soil. The branches
are dark brown, and the glossy leaves are oval with serrated edges. The tiny pure-white
flowers bloom in the spring. They have many protruding stamens that are more visible
than the petals, and the clusters of blossoms seen against the leaves resemble a light

snowfall in the forest. The sweet leaf’s name refers to the taste of its young leaves.
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BIRDS

Amami jay / Garrulus lidthi | Ruri-kakesu / WHT A

This member of the crow family is endemic to the Amami Islands. It is large—almost
38 centimeters long—with a black face and a strong, ivory-white beak. The head and
body are a combination of a rich cobalt blue with brown on the chest and back. The
blue of the wings with their white tips is particularly striking when the jay is in flight.
It forages on the trees and the forest floor, feeding especially on acorns from the
chinquapin oaks that proliferate here. It often hides acorns in tree hollows or the soil
for later dining, helping the regeneration of the forest. A social bird, the Amami jay
lives in groups except during mating season. It builds nests and lays its eggs in tree
hollows—or sometimes even on houses—and sleeps on the thin ends of branches to

avoid the habu viper.

FEefEER X ORER (HAEESR)
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Ryukyu robin / Luscinia komadori /| Akahige / 7 hES

The Ryukyu robin is a small bird (about 14 centimeters long) with a loud but melodic
voice. It is an endemic species that diverged long ago from its continental cousins, and
is found throughout Amami-Oshima’s evergreen broadleaf forests. The male’s head,
back, tail, and upper wing surface are a bright orange-red. The chest and sides are
black and the belly is white, a colorful contrast that is not shared by the plainer female.
The powerful call of the male is used to stake out territory and attract a mate. The
Ryukyu robin’s long legs let it easily forage on the forest floor for insects, larvae, and
other food. This bird was designated a National Natural Monument in 1970 and is

considered endangered.

o X ORER (HAEESR)
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Amami woodcock / Scolopax mira /| Amami yamashigi / 7YV >F

The Amami woodcock is a member of the sandpiper family of birds that use their long
beaks to probe the ground; they feel for food with the sensitive tips of their beaks. This
medium-sized (38-centimeter-long) bird is endemic and only breeds on Amami-
Oshima and Tokunoshima. It is a terrestrial bird—one that mainly stays on the ground
to catch earthworms. The complex coloring of its stout torso—varied shades of brown
with bands of color and bright and dark spots—is a perfect camouflage against the
floor of a broadleaf forest. It is generally active at night, and if disturbed will either run
on its short legs or fly to safety nearby. It lays its eggs in a nest on the ground, where it

also raises its young.

o X ORER (HAEESR)
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Woodpeckers

Owston’s woodpecker / Dendrocopos owstoni | Osuton oakagera / A—ANIAAT 1
¥3

The size and plumage of the Owston’s woodpecker resemble those of the white-
backed woodpecker found throughout Japan: 25 to 30 centimeters long, with a red
crown for the male, black for the female; a black stripe from beak to neck; and a black
back and wings with white bands. The Owston’s woodpecker is much darker on the
breast and back, however, and the wings and tail are longer. This woodpecker lives
alone or in pairs. It feeds at the trunks of living and decaying trees for insects, larvae,
and seeds, and uses its long bill to dig holes for its nest. The female keeps the eggs
warm until hatching, and the parents take turns bringing food to the chicks. Their
characteristic drumming serves as communication between the adult pair while

proclaiming their territory.

Japanese pygmy woodpecker / Yungipicus kizuki /| Kogera / 1J°5

This is the smallest woodpecker in Japan, about the size of a sparrow, with a total
length of 15 centimeters. Its crown is grayish brown, with white patches on the back of
the neck, and its back is dark brown with white bands. The neck and breast are whitish
and the tail is black. The habitat of the Japanese pygmy woodpecker covers a broad
range of landscapes, from mountains to flatlands. It searches tree bark for the spiders,
insects, and berries on which it feeds. The birds begin breeding in March, when their
squeaky songs and short bursts of drumming signal mating activity and the

establishment of territory.
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Common Kingfisher / Alcedo atthis | Kawasemi / h9t=

This colorful little kingfisher (length 15 to 20 centimeters) with a long, pointed black
bill is found throughout the island of Amami-Oshima. Its head and wings are a bright
turquoise blue that contrasts with the splashes of white on its neck and throat and the
bright orange of its chest. It is most often seen perched in trees over calm bodies of
water, searching for small fish swimming close to the surface. It can also hover when
necessary. When prey is spotted, the kingfisher quickly plunges into the water to catch
it. Common kingfishers in colder climes will migrate, but they are resident here thanks

to Amami-Oshima’s subtropical temperatures.

Ruddy Kkingfisher / Halcyon coromanda /| Akashobin / 7H>3vE>

This kingfisher gets its name from the rusty orange that colors most of its body, though
it has varying purplish areas on its back and tail. The bird’s crimson bill is large for its
size, and is sometimes used to beat the shells of land snails and hermit crabs on rocks
until they break. The ruddy kingfisher feeds largely on land snails, crabs, and
amphibians—but oddly, not on fish. The birds prefer thick forest locations, but are also
found in the windbreak trees of the Ose Coast area. They are summer residents,
staying on Amami-Oshima during their breeding season between April and September.

They are generally shy, solitary creatures, but are often visible.

o X ORER (HAEESR)
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Amami thrush / Zoothera major / Otoratsugumi / AAMSYIZ

This large (30-centimeter-long) thrush is only found on Amami-Oshima and
Kakeroma Island just to the south, and is designated a threatened species. Its head and
body are a pale olive-brown with darker and lighter bands across the head, back, chest,
and belly. The Amami thrush has an odd gait when hunting for food: it moves more
like a plover than a thrush, running quickly in brief spurts before suddenly stopping to
listen. The bird’s song is musically complex, a pleasant call that is often heard in the
morning forest. At one time it was considered one of the most endangered birds in

Japan, but reforestation has helped the population recover.

Pale thrush / Turdus pallidus / Shirohara / >0)N\5

This migrating thrush comes from the Eurasian continent to winter on Amami-Oshima.
It migrates in flocks, but otherwise is seen solo or in small groups. It has a grayish
head and a dull brown body, with the chest and belly a lighter shade of brown. Like
most thrushes, it forages on the ground and in the trees, hunting for insects, worms,

berries, and seeds.
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Ryukyu green pigeon / Treron formosae /| Zuaka-aohato / A7 h7 A\ b
One of four members of the pigeon family found on Amami-Oshima, the Ryukyu

green pigeon is endemic to Japan’s southern islands, and the only pigeon known to be
endemic to Japan. At one time it was thought to be a subspecies of the Taiwan green
pigeon, but is now known to be a distinct species. It is large (33 to 35 centimeters
long), with a rich green body and dark brown wings. In Japan it is sometimes called a
“shakuhachi hato (pigeon),” after the Japanese bamboo flute, because of the long,

mournful tone of its call. It is also known as the whistling green pigeon.

Japanese wood pigeon / Columba janthina | Karasubato / h5Z/Uh

This endangered species is the largest and darkest of the pigeons found on Amami-
Oshima. It is 37 to 43 centimeters long, and has a blackish head and body with hints of
metallic purple and green on its head, breast, and wings. Its habitat is mainly in the
broadleaf forest, where it feeds on seeds and nuts. Unlike most of the other birds on

Amami-Oshima, it has been known to breed in the winter season. It is sometimes

called ushi-bato (“‘cow pigeon”) in the local dialect because of its low cooing call.
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Ryukyu scops owl / Otus elegans | Ryukyu konohazuku / Y19%191JI\X¥
The Ryukyu scops owl is a very small species of owl (19 to 22 centimeters long) that

is resident on the Ryukyu Islands. It can be found in the forests of Amami-Oshima
from sea level to the tops of the mountains. The appearance of the males and females
is similar: mostly brown with patterned flecks of black and yellow. The gray face is
surrounded with reddish-brown feathers, and the ear tufts are so short that they are
sometimes not apparent. Ryukyu scops owls are monogamous and territorial. They
build their nests in tree hollows and breed from spring to summer. Also known as the

elegant scops owl.

Ryukyu hawk-owl / Ninox scutulata totogo / Ryukyu aobazuku / YU19F19F7ANX
9

This owl species migrates in other parts of Japan and Asia, but is resident on these
southern islands. With a length of 27 to 33 centimeters, the Ryukyu hawk-owl is a
medium-sized owl with big yellow eyes, an indistinct facial border, and no ear tufts. It
is dark brown with brown streaks running down its white chest and belly. The bird is

primarily nocturnal, and while it does feed on small animals, like rats and reptiles, it

also hunts large flying insects.

FEeAEER X ORER (HAEESR)
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Other Small Birds

Japanese white eye / Zosterops japonicus | Mejiro / X510

This small (10 to 12 centimeters long) songbird is migratory in northern Japan, but
resident in more southern climes like Amami-Oshima. Its head, back, and wings are
bright olive green, contrasting with the yellow throat and grayish belly. The bird gets
its name from the white ring around each eye. It is frequently seen in flocks, but
partners bond for several years. Couples are very territorial, and the males use their
loud, melodic voices to mark their spaces. They feed on insects and larvae as well as

berries, and play an important role in dispersing seeds and pollinating flowers.

Japanese tit / Parus minor / Shijukara / ¥319h3

This is a common bird found throughout Japan. Its distinctive design features a black
head with white patches on its cheeks and a black “tie” running down from the throat
to the lower tail. The wings are dark gray and the back has a yellowish-green tinge. Its

song is high-pitched and loud, with over ten different notes.
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Japanese tit / Parus minor / Shijukara / ¥$19h3
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Lesser sand plover / Charadrius mongolus | Medai-chidori / X541 FRU

The lesser sand plover (18 to 21 centimeters long), like most small plovers, has a long
beak and long legs meant for feeding on beaches, tidal flats, and wetlands. It has a
brown body and wings and a bright-orange neck and chest. It migrates in flocks in
spring and fall, wintering on Amami-Oshima. The birds feed on insects, shellfish, and
worms. Unlike other waders, they do not probe the ground, but hunt by sight using a

unique run-and-pause technique.

Pacific golden plover / Pluvialis fulva /| Munaguro / A39'0

These migratory birds winter on Amami-Oshima, where they can be seen in loose
flocks in coastal areas. They are the most common medium-sized plover in Japan (23
to 26 centimeters long), with a small head, gold-spangled feathers, and a large
wingspan that helps them fly long distances. Pacific golden plovers are known for their
migration habits; some travel 12,000 kilometers south from their Arctic breeding

grounds. The chest is black during mating season, but turns to a light tan during the

winter. The birds feed on insects, shellfish, and reptiles, as well as seeds and berries.
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Gray-tailed tattler / Heteroscelus brevipes | Kiashi-shigi / #7>>%

This migrant member of the sandpiper family flies from breeding sites in Siberia to
Amami-Oshima, where flocks can be seen on the Ose Coast in spring and fall. Some
pass through on their way to wintering farther south in Asia or Australia, while others
winter here. The adults have a grayish-brown body (24 to 27 centimeters long) with a
gray head and white eyebrows. The chest and belly, which are speckled with dark
spots during the breeding season, turn pale in the winter. The bird gets its Japanese
name, kiashi-shigi, from its yellow (ki) legs (ashi), which are shorter than those of

most sandpipers.

Black-winged stilt / Himantopus himantopus | Seitaka-shigi / €1 9h>F
The body of this very tall, slender migrating wader is mostly white, with the black

wings of its name and a pale-gray tail. The bill is long, black, and needle-like, ideal for
foraging in coastal wetlands and reef areas. The eyes are dark red and the long legs are
reddish orange. The bird mainly feeds on aquatic insects on the surface of the water,
but will sometimes eat shellfish. These are social birds, usually found in small groups.
Those that don’t spend the winter on Amami-Oshima go on to Australia and Southeast
Asia.
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Terns and Gulls

Little tern / Sternula albifrons / Ko-ajisashi / A7 SY>

As its name suggests, this is a small tern (22 to 28 centimeters long). It can be seen on
Amami-Oshima’s sandy shores in the early summer, when it makes its nest in colonies
on the ground. During breeding season, it has a black cap on the top of its head and a
black “mask” over the eyes. Its body and tail are white, with a light-gray back and
upper wing surface. The little tern flies fast with a quick wingbeat, and can hover
before diving into the water for fish. The male signals courtship by performing an
aerial display with a fish, which it then offers to the prospective mate. It has been

designated an endangered species in Japan.

Roseate tern / Sterna dougallii / Beni-ajisashi / NZ7JY>

Roseate terns migrate from wintering in Australia to Amami-Oshima for breeding in
the summer, nesting in colonies to protect their eggs and fledglings from predators.
The plumage of this medium-sized tern (33 to 43 centimeters long) is striking, with a
largely white to pale-gray body topped by a black cap on the head. Its long, thin bill is
red, as are its legs, and its tail is long and sharply forked. It can hover, and dives for
fish in a distinctive and powerful angled dive. Its ability to skewer prey gives the tern

its Japanese name: ajisashi, from horse mackerel (aji) spearing (sashi).
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Herons and Egrets

Great egret / Ardea alba | Dai-sagi / 1Y+

The great egret, as its name suggests, is a large (84 to 94 centimeters long) white bird,
with a long, powerful bill that is black during breeding season and yellow at other
times. It winters in the Amami Islands, where it is seen using its long neck with a
distinctive S-curve to forage on reefs and in the waters of tidelands, rice paddies, and
swamps. It feeds on fish, frogs, and other aquatic animals. Unlike the plovers, the great
egret moves very slowly, standing and waiting for its prey to approach before striking
with its dagger-like bill. When it flies, it tucks its neck into a more aerodynamic shape,

with the legs extending almost straight back from the body.

Pacific reef egret / Egretta sacra /| Kuro-sagi / 70YF

The Pacific reef egret, also known as the eastern reef egret and the Pacific reef heron,
is found throughout Asia up to southern Japan. It can be seen both on the coral reefs
and among the mangroves of Amami-Oshima. The bird is a medium-sized heron (58 to
66 centimeters long) with a relatively short neck and legs. It appears in two forms:
white, and the more common dark blue-gray, which is why it was given the Japanese
name kuro-sagi (“black heron”). It usually hunts alone, and can be recognized by its
posture, with the neck drawn back into a crouching pose before snapping the head

forward to stab its prey.
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Black-faced spoonbill / Platalea minor / Kurotsurahera-sagi / 70Y3A\5H+

The black-faced spoonbill is an endangered species whose habitat is confined to East
Asia. It is the smallest and rarest of the six spoonbill species. It migrates to Amami-
Oshima tidal flats to winter; some spend their summer here as well. At 73 to 81
centimeters long, it is all white except for its dark legs, featherless black face, and
long, black, spoon-shaped bill. During the breeding season, it develops a yellow crest
and chest area. The bird feeds by putting its open bill in the water and moving its head

from side to side to capture fish and crabs, a method that works best in murky waters.

Eurasian spoonbill / Platalea leucorodia | Herasagi /| NSY¥

The Eurasian spoonbill is a far more common variety than the black-faced spoonbill,
but it is an unusual winter visitor to Amami-Oshima and the other southern islands of
Japan. It has a white body, wings, tail, and head, and a yellow tip on its black bill.
During breeding season, the yellow part of the bill becomes larger, and a prominent
yellowish crest appears on the back of the head. These birds often forage in shallow
waters in groups to improve the efficiency of their catch, which consists of aquatic
insects, amphibians, crabs, and small fish. The Japanese name for spoonbills is

herasagi (“spatula heron™).
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Common moorhen / Gallinula chloropus | Ban / )\

The common moorhen is a medium-sized (30 to 38 centimeters long) member of the
rail family. It is usually found in freshwater habitats, including rice paddies, swamps,
and near the mouths of rivers. It has a charcoal-gray body and a brownish back with a
ragged stripe of white on the side. The bright-red bill (with a yellow tip) extends on a
shield up the face to the top of the head. The moorhen is migratory, though some are
resident on Amami-Oshima. Despite its ability to fly long distances, the bird is more
graceful walking or swimming than in flight. It is omnivorous, eating both aquatic

plants and animals, and forages on land and in the water.

Eurasian coot / Fulica atra /| Oban /| ZZAIN>

The Eurasian coot is both migratory and a winter resident on Amami-Oshima. It is the
largest (36 to 39 centimeters long) and roundest member of the rail family, weighing
as much as 1 kilogram. Its plumage is a sooty black, and it has red eyes and a striking
white bill extending to a frontal shield on its forehead. It feeds on freshwater aquatic
vegetation as well as insects and fish, which it catches on underwater dives that can
last up to 15 seconds. The bird is also noticeable for its clumsy takeoff, which it

accomplishes with dangling toes and a lot of splashing.
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Eurasian teal / Anas crecca | Kogamo / 5%

Eurasian teals breed in the summer in Siberia and migrate southward in winter, some
of them to the coastal inlets, rivers, and lagoons of Amami-Oshima. One of the
smallest ducks (34 to 38 centimeters long), this bird gets its name from the blue-green
(teal) color of the patch on the adult male that runs from the eyes to the back of the
neck. The head is maroon, while the body is mostly speckled gray and brown with a
white stripe down the side. The bill and legs are black. The birds subsist on a plant diet
of algae and aquatic plants. They pair at the end of wintering and travel north together

to their breeding grounds.

Eastern spot-billed duck / Anas zonorhyncha / Karugamo / AV HE

This is a very common dabbling duck, a term for a freshwater duck that feeds in
shallow waters, both on the surface and by tipping headfirst into the water to graze on
aquatic plants. These ducks are partially migratory but are generally resident year-
round on Amami-Oshima, where they are found at river mouths, in rice paddies, and in
mangroves. They breed in fall and winter. Though the eastern spot-billed duck is less
colorful than the mallard, the orange tip of its bill and the orange legs stand out against
the plain dark-brown back, pale head, and tan breast and belly. When the bird is in
flight, a patch of blue is visible on its wings. It is usually seen in pairs or in small
flocks.
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Western osprey / Pandion haliaetus | Misago / Y1
This large bird of prey (54 to 64 centimeters long) breeds in the summer in Hokkaido

and Siberia, and winters at seashores in southern climes like that of Amami-Oshima.
Its upper parts are dark brown with a bluish tinge, the neck and chest are white, and a
black band runs from the eyes to the back of the neck. It is ideally suited to an almost
exclusive diet of fish, with unique inverted toes to catch its prey, valves in its nostrils,
and oily, water-resistant plumage. The bird strikes with speed and lifts its prey out of
the water with powerful wingbeats. An attractive bird and impressive hunter, the
Western osprey has been celebrated in Japan since ancient times, appearing in written

records like the eighth-century Nihon shoki (Chronicles of Japan).

Gray-faced buzzard / Butastur indicus / Sashiba / )V

The gray-faced buzzard is a bird of prey that breeds on the main islands of Japan and
migrates to southern climes, including Amami-Oshima, for winter. It is medium-sized
(47 to 51 centimeters long), and despite its name has a brown head and back, a white
throat, a white-and-brown patterned belly, and bright-yellow eyes. This bird is found
mainly in woodlands and farmlands, where it feeds on a varied diet of reptiles,
amphibians, insects, and small mammals and birds. While quite common globally,
gray-faced buzzards have been decreasing in number in Japan—enough to worry some
researchers. On Amami-Oshima, however, it is common to see the bird perching on

utility poles and power lines.
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Amami rabbit / Pentalagus furnessi /| Amami no kuro-usagi / €0D/075F

This unusual rabbit, found only on Amami-Oshima and Tokunoshima, has become
identified as a symbol of the islands. Its appearance is remarkably primitive due to its
relatively stagnant evolution on these islands. Its body is 40 to 50 centimeters long,
with dense dark fur, very short ears, a round plump torso, and long claws for digging
holes. The hind legs are extremely short for a rabbit. It feeds on a herbivorous diet of
grass only, and prefers to do so in open spaces where it can keep watch for attacks
from habu vipers while it eats. It is very territorial, and nocturnal. In fact, the only
signs of the Amami rabbit during the day are the small round droppings that mark its
nighttime movement and can be found on less traveled roads throughout the islands.
At one time it was in danger of extinction due to deforestation and the introduction of
the predatory alien species of mongooses and feral cats. After considerable efforts to
eradicate these predators, the Amami rabbit population is now stable and thought to be

increasing.
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Ryukyu long-haired rat / Diplothrix legata /| Kenaga-nezumi / 74X

This rodent is the largest rat species found in Japan, with a body 22 to 33 centimeters
long and a tail longer than its torso. It is completely covered with hair of varying
lengths that can grow to 7 centimeters in places. It is endemic to the Ryukyu Islands,
though its nocturnal habits make it a rare sight. Another reason for the rarity of
sightings is that the rat spends most of its time in chinquapin oaks in the forest, where
it feeds and nests. It is almost all brown with a grayish abdomen, and has a white tip

on the tail. Numbers have decreased because of deforestation, and the rat has been

designated an endangered species.
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Amami spiny rat / Tokudaia osimensis /| Amami toge-nezumi / PN MRX=E

This small, forest-dwelling rodent is unusual for several reasons. It gets its name from
the needle-shaped hairs on its back, which grow 2 millimeters wide and 20 millimeters
long. Its strong hind legs allow it to jump like a kangaroo for distances up to 50
centimeters, which is how it escapes the venomous habu viper. But what makes the
spiny creature particularly interesting is that it is born without a Y chromosome, one of
the two chromosomes that determine the sex of most mammals. While its standing as
an endangered species makes the Amami spiny rat a difficult subject for research,
scientists have determined that it is an endemic species that separated from a similar
spiny rat on the neighboring island of Tokunoshima between 6 million and 2 million

years ago.
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Ryukyu wild boar / Sus scrofa riukiuanus / Ryukyu inoshishi / Y19F191€ )%

The Ryukyu wild boar is the largest mammal on the island of Amami-Oshima. It is an
endemic subspecies of the wild boar variety found in mainland Japan. Like the
mainland boar, it has brown fur covering its body, but it is much smaller—weighing
about 50 to 60 kilograms compared to 100 kilograms for the Japanese wild boar. This
follows Bergmann’s rule of evolutionary science that species tend to grow smaller in
warmer climates. The Ryukyu boar’s tusks are much less noticeable than the mainland
wild boar’s, and do not protrude from the sides of its mouth. Also unlike its northern
relative, it breeds twice a year—in the spring and fall. The Ryukyu boar’s habitat is
primarily the forest, where it feeds on a varied diet of plant and animal life: everything
from nuts and roots to snakes and rats. There is evidence that humans on Amami-
Oshima have eaten wild boar since the Jomon period (10,000-300 BCE), and the meat

is still a part of the island diet, often served at special events.
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Environmental Issues with Alien Species of Mammals
The introduction of alien species is a problem throughout the islands of the Natural
World Heritage Site. The most prominent examples on Amami-Oshima are two

animals that have had a damaging effect on the island’s endemic species.

Soon after World War II, several thousand Indian mongooses were introduced to
the island in order to reduce the number of habu vipers, the venomous snakes that are
found throughout the island. The mongooses, however, also preyed on other animals,
seriously threatening the populations of native species like the Amami rabbit and the
Amami Ishikawa’s frog. In 2000 a program was established to restore the island’s
ecological balance, and in 2005 the Amami Mongoose Busters project launched a
widespread campaign to hunt and trap the mongooses. Their efforts were successful:
mongooses are now rarely seen, and most of the formerly endangered animal

populations have begun to recover.

Feral cats that have left their domestic habitat for the forests and other locations
are also a problem for some endangered species, notably Amami-Oshima’s unique
species of rat and rabbit. Now that the mongooses are nearly extinct, trapping efforts

are focused on reducing the number of these cats.

o X ORER (HAEESR)

S RIHIIAIC L BIRIEFERE

HFBEEDS X T SREBEORSIAHNARERRIECLRO TS, BEASTREOEHE
(CERERSHREFEEZ S5 X2 BB IN S,

ETRHRKEIE. BAICERIS/\TZEIRT 3. HTERD) \(1OV> T -ANEAZ
N 727009 F07IZA I TIVBEBOEIEIHEL TLUFEL\ TERIEDEEES

320



(SRABIA->%5 X1z, 2000F(CEDERERONT O AER I LD TOI 3 LMAED.
20054 (C(EMEET T - ANRF - X I — AIEEE = FIE U, €DEEERRIIL.
STREYVT -RHFERSNZRD., HEROENI BB DEFEEEIELIADI,

Fe. FRBOZRPERUANDBAICADIAY, BEXBOEBETHIRAIPUTT O
TBAEEBOBRICRO TV, Yo7 —ANEEHRUIS . SEORIEICEDRU. #ziRmSI Ll
HEANTVS,

321




012-053

Frogs — AL EIEA S FH KBS EEE

(54 MV] MAEFE> HIIFE
(ZEEEAK] )Ty b

TEHH Ol REEREER S
Frogs

Otton frog / Babina subaspera | Otton-gaeru / AY M HI)

This large frog is found only on Amami-Oshima and neighboring Kakeroma Island.
The female and male are similar in size (12 to 14 centimeters long) and coloring—a
mottled tan back and whitish abdomen, with brown bands on the hind legs. The Otton
frog is found for the most part near streams in forest areas, where it feeds on insects
and snails. While most frogs have four toes on their front feet, this frog has a fifth toe
with an unusual feature. Inside the toe is a concealed weapon—a sharp, retractable
claw that the male uses to hold on to a female when mating, often leaving scars. The
male has also been observed using the claw in combat with other males, sometimes
even attacking an opponent in the middle of mating. The Otton frog has been
designated a prefectural natural monument. It was listed as endangered after its
population declined due to deforestation and the proliferation of mongooses and feral
cats, but the numbers are believed to have been increasing in recent years. Its name

comes from the word for “big” in the Amami dialect.

Amami Ishikawa’s frog / Odorrana splendida | Amami Ishikawa-gaeru / N34S

hIAIN

The brilliant coloring of this rare amphibian has earned it a reputation as the most
beautiful of Japanese frogs. Its body (9 to 12 centimeters long) is a bright yellowish-
green, with blotchy areas of gold and purple on its bumpy back, head, and legs.
Though once thought to be the same species as a type of frog found on Okinawa
Island, it is now believed to have diverged from that species more than 2 million years
ago, and is only found on Amami-Oshima. The frog’s habitat is near mountain

streams, but it can climb trees using the large suction cups on its toes. It feeds on
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insects, snails, and earthworms, and breeds in headstreams in the forest, where it lays
eggs in rock crevices or underground. The tadpoles spend up to two years in the larval
stage and can move long distances in streams from the spot where they hatched. The
Amami Ishikawa’s frog is now designated an endangered species and a prefectural

natural monument.
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Sword-tailed newt / Cynops ensicauda |/ Shiriken-imori / SUJ>4EY

Both the Japanese and English names of this rare amphibian refer to the shape of its
tail. The sword-tailed newt is endemic, found only in the central Ryukyu Islands,
where it lives near slowly moving streams in forests and other wetlands. It is fairly
large, with males reaching a length of 14 centimeters and females growing to 18
centimeters. Its body is black or dark brown with a bright-red abdomen. Mucus
secreted by the newt’s body contains the powerful poison tetrodotoxin (similar to that
found in pufferfish), so it has few natural predators and is believed to have a lifespan
of 20 years in the wild. Although that has prevented an alarming decline in numbers,
the sword-tailed newt is now designated a near-threatened species, a situation most

likely caused by deforestation and the illegal pet trade.

Anderson’s crocodile newt / Echinotriton andersoni / Ibo-imori / 1/R1EV

This endemic amphibian is the most primitive of the newts on Amami-Oshima, and is
sometimes called a “living fossil.” It dwells on the floor of Amami-Oshima’s
broadleaf forests and grows up to 20 centimeters, making it the largest of its family.
The black or dark-brown body is broad and flat, and the head is triangular. Its ribs
protrude from the back and both sides of the body, giving it a primeval look that
sometimes causes it to be mistaken for a reptile. When threatened, it spreads its rib
cage to appear larger. The adults are terrestrial, and lay their eggs on land near water
sources. The crocodile newt population has declined due to road construction and

deforestation, and it is now designated an endangered species.
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Habu viper / Protobothrops flavoviridis /| Habu / \J'

The habu is a venomous pit viper that is king of the food chain on Amami-Oshima. It
is found everywhere, from populated areas to the mountains, and from ground level to
the tops of trees as it searches for its prey. Large specimens reach a length of 2 meters,
and the record-setting length to date is 2.43 meters. The habu is well camouflaged,
with varying striped patterns of olive, brown, and yellow. It attacks its prey by forming
an “S” shape and then striking a distance of up to two-thirds its own length. It
paralyzes prey with a powerful venom that dissolves proteins and damages the
circulatory system, and then swallows its meal whole. The habu is most active at night,
and its diet is varied, ranging from mammals and birds to frogs and lizards. Bites from
a habu are not life-threatening to humans if medical care is received promptly, but they

are very painful and can have long-term effects.

Hime habu viper / Ovophis okinavensis / Hime habu / EX)\J'

The Japanese name of this endemic venomous snake means “princess habu,” but it
should not be confused with its more dangerous relative. Like the habu viper, it is
nocturnal, with a varied diet of mammals, birds, and amphibians. Unlike the habu,
however, it stays on the ground, is less venomous, and is very sluggish. (In the Ryukyu
dialect it is sometimes called nibuya, meaning a lazy, sleepy person.) The hime habu
viper is also shorter (80 centimeters) and plumper than the habu, and the pattern on its
body is brown with dark brown or green patches. Frogs make up most of its diet, and
in the winter it travels along mountain streams in search of groups of frogs gathering
to spawn. Incidents of humans bitten by this snake are extremely rare, but it is

venomous and should be treated with respect.
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Amami coral snake / Sinomicrurus japonicas japonicus / Hyan / Ev>

This attractive coral snake, which has dark-brown bands on an orange body, is rarely
seen in its habitat in the forests of Amami-Oshima. A relative of the cobra, it is short
(30 to 60 centimeters), thin, and venomous. Its mouth is far too small, however, to be

dangerous to humans. It feeds mainly on earthwormes.

Ryukyu green snake / Cycophiops semicarinatus / Ryukyu aohebi / U1DF197 AN
B

This non-venomous species is the most frequently seen snake on Amami-Oshima,
where it is found from the flatlands to the mountains, near homes and on forest floors.
Its color varies, but it is generally yellowish green or greenish brown with dark vertical

stripes and a white or yellow abdomen. It grows to a length of 70 to 80 centimeters,

and its staple food is earthworms and small animals.

FEeERER X DIRER (HARSESR)
A\

Habu viper / Protobothrops flavoviridis / Habu / \J

JZEBYLSTHZ/\ I BEXKEOEYHREHDIERICVT, BYMEERITHEFRNSIL.
DMERDEFTERECAICERLU TN KEIDAEIARR2MICHERD, CNETORECEE
2.43mTH%. /\JTEAU-T | . BEREOFIEENGDD., RERICLOTRAIBLTVS,
WESF(CITDES . AR D2/3DIEREE TH. BYMZIEL. LAIKEZANITENIRET
SEYERVEL ., TBIREBRRICIA—S2 5 X NERHCT D, AT THEODS, HELIE. 5
8. hI. MTREZEERT. )\ TN ARZEA TE, BONSAEBEZ ZIINEERICBIARER O
W, AL RaIKZEEHD.

Hime habu viper / Ovophis okinavensis / Hime habu / EXI\T

M TENE/NT IEFREEINZBAROBEBIEDALTEN, LDEMESR/\TEHES, \TRERCRT

4T, IHFLAE, B8 mARRRERBANS, Fe. \TEBEV, ([ ETHERL. HHIEL. 8
FEIEV, (FRIREETERIE. BEUINMDOANDERKREZIF DI Z-J1— |EBIF(EN S, EX\
TINTELDFEL AEEBOCMTHKBL TS, ARICIIRE T, IBLREMEROFISEFEN D
BTENF L NIIHEREERT. KICEINDRHEFOTLB I OEMZEFRAVNTIET,

ADCONT(CHEENBCLFENTIN . BIETHIDFENUNETHD.

327




Amami coral snake / Sinomicrurus japonicas japonicus / Hyan / Ev¥>
BEABORICERU. WECRIIENTERVEULWNET, AL ORISRV EBOIRN
A2 T3, JTSDIEHFFET. ARR30~60cmTHEK. 58<. BZHFD. QIF NV, AR
fERTHd. FREREFIZA,

Ryukyu green snake / Cycophiops semicarinatus / Ryukyu aohebi / U1
IF1U7ANE

BEHRIRVWIDF1V7ANE[FEERSOFIAS LM, EROIFLDMRTIREASNS,
¥R2Z BRBOEDONNIN, ECEFEMEOEVRET, IRVRMHUCAD, EENEENEETH
%o BRI BEARR70~80cmIciRD, ERERFIZXE/NENI THD.

328




012-056

Lizards — AL EIEA S FH KBS EEE

(94 ~IV] TERFE> "hTHA
[(ZEEEAK] /Iy b

TEh ol ezBAFE
Lizards

Okinawa tree lizard / Japalura polygonata / Kinobori-tokage / ¥/ Mh%

These lizards, as the name suggests, spend most of their time in trees on the edges of
forests, but they can be found in shady areas on the ground as well. They are long (20
to 30 centimeters), and look a bit like small iguanas. The bodies of males are green and
dark brown with pale stripes, while females have green stripes on a brown

background. The lizard feeds mostly on ants, but also eats butterflies, spiders, cicadas,

and larvae.

Ryukyu short-legged skink / Ateuchosaurus pellopleurus /| Herigurohime-tokage /
AUJOeA M5

This small reptile (9 to 12 centimeters long) is endemic to the Ryukyu Islands. Its legs
are short relative to its body, and its tail makes up half of its entire length. It is found
in moist places among fallen leaves and dead grass on the forest floor. The short-
legged skink has a small head, a short snout, and a reddish-brown body with dark

stripes on the sides. It is active both during the day and at night, and feeds on ants. It is

frequently preyed upon by the habu viper.
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Dust yellow firefly / Curtos costipennis / Kiirosuji-hotaru / ¥/ OAI R
This is one of eight species of firefly on Amami-Oshima. It has a yellow body about 6

millimeters long, and the head, legs, and wing tips are black. It is terrestrial during the
larval stage, and feeds on snails. The dust yellow firefly emits a weak light that is

steady, rather than blinking, and can be seen in the summer.

Amami heavenly firefly / Pyrocoelia oshimana /| Amami mado-hotaru / Y=Y FK

S

Another of Amami-Oshima’s eight species of firefly, the Amami heavenly firefly has a
black body, an orange head, and long antennae. As with all fireflies, the light in its
abdomen comes from a chemical reaction it controls by regulating oxygen flow. It is
terrestrial during the larval stage. The best location for spotting Amami-Oshima’s

fireflies is on the Santaro Pass road after nightfall.
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Amami heavenly firefly / Pyrocoelia oshimana /| Amami mado-hotaru / 7=V Rk
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Ryukyu black wing damselfly / Matrona basilaris japonica / Ryukyu haguro-
tombo / U19F19)\JOMR

This species of damselfly is endemic to Amami-Oshima, the neighboring island of
Tokunoshima, and the island of Okinawa. Damselflies have more delicate wings and
slimmer bodies than dragonflies, and this one has particularly striking features. The
body of the male ranges in color from a metallic bluish green to a yellowish green, and
the wings are glossy black with a purple tinge. The female is plainer, with tan wings
and a reddish-brown body. This damselfly is often seen in large numbers near streams
in the mountain forest. During the mating ritual, the female wiggles her wings and
hovers over the water, bending her torso to display her abdomen. Once the male is
accepted, the mating proceeds on a nearby perch, with their bodies forming the shape
of a heart.

Amami blue damselfly / Coeliccia ryukyuensis amamii /| Amami rurimon-tombo /
PRIIWVES IR

Though similar species exist on nearby islands, this delicate damselfly is endemic only
to Amami-Oshima and Tokunoshima, where it can be frequently seen near mountain

streams and wetlands. The adult male typically has a turquoise-blue head and

abdomen, and a black body with thin blue stripes. The female usually has a long black

body with thin yellow stripes, and a yellow head and abdomen.
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These medium-sized butterflies found on Amami-Oshima are a subspecies of the red
ring skirt found all over Asia, from Tibet and Vietnam to the Korean Peninsula and
mainland Japan. Its wings, which reach lengths up to 53 millimeters, are black with
white dots and stripes, and the hind wings are black with red ovals. (The other
subspecies tend to have larger white areas on the wings.) The male is extremely
territorial. The eggs are small, a little over 1 millimeter in diameter, and the larva is
green with a dark-brown or black head that turns green after molting. While these
butterflies are considered native to Amami-Oshima, the red ring skirt found in
mainland Japan is considered an invasive species artificially introduced from the Asian

continent.

Ryukyu blue glassy tiger / Ideopsis similis /| Ryukyu asagi-madara / Y19¥%197H
Y55

This medium-sized butterfly, endemic to Amami-Oshima, is a different genus from the
chestnut tiger butterfly found throughout Asia. The wings of both males and females
have a similar pattern of a light-blue background with dark-brown or black stripes. The
wingspan can reach 7 centimeters. The larva feeds on plants from the dogbane family,
so the butterflies are toxic and unafraid of predators. From December to February, they
can be seen wintering in large groups in coastal forest areas and valleys protected from
the wind. Below 15°C they become almost immobile, perching in masses on dead

branches and vines.
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Amami saw stag beetle / Prosopocoilus dissimilis | Amami nokogiri kuwagata / 77

NZJ)3¥UU9%54

The Amami saw stag beetle, endemic to Amami-Oshima and neighboring islands, is
the largest species of stag beetle in Japan, with the biggest males reaching a length of 8
centimeters. It has a black body and large, powerful mandibles with several teeth. The
larger the mandible, the more curved it becomes. The beetle lives in the forest, where
it is most active at night, feeding on tree sap. The females lay eggs in the wood of dead
trees. After a larval period of one or two years, and a pupal stage of a few months, the
beetle emerges as an adult, with a lifespan of two to three months. This fierce-looking

creature is highly prized as a pet in Japan.

Father Ferrier’s longhorn beetle / Rosalia ferriei / Ferrier beniboshi kamikiri / 7T
DINZRSHIFY

This is one of over 35,000 species in the longhorn beetle family, and the only one
found solely on Amami-Oshima. It is seen for a brief time in June and July in its usual
habitat near dead chinquapin oak trees. It is small, at 2 to 3 centimeters, and bright
orange, with black spots on its head and running down its body. The antennae are
segmented and longer than the body. The Father Ferrier in its name is that of a French
priest who helped with the study of local insects while doing missionary work on

Japan’s southern islands during the Meiji era (1868—1912).
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Soldier crab / Mictyris brevidactylus / Minami kometsuki-gani / SFSJAYFH=

This small crab (1 to 2 centimeters) gets its name from its habit of moving around the
muddy beach side of mangroves at low tide in large groups, as if in military formation.
The species on Amami-Oshima is endemic to the Ryukyu Islands. The crab’s body
turns bright blue in the winter, with tan legs and claws. It feeds by sorting through the
sand in search of plankton and other organic matter, which it strains in its mouth,
leaving small pellets of sand behind. Unlike many crabs, soldier crabs walk forward,
not sideways. When disturbed, they have the ability to quickly disappear by digging
into the sand with a twisting, corkscrew motion. They also do this when the tide rises,
and stay buried until it ebbs. These crabs have a number of predators: herons, plovers,

fish, and larger crabs.

Okinawa fiddler crab / Uca Austruca perplexa / Okinawa hakusen shio-maneki /
AFFONICISARERF

The Okinawa fiddler crab, one of seven species of fiddler crab on Amami-Oshima, is
found on sandy mangrove mudflats. Its body is about 2 centimeters wide, with color
variations of black, white, and blue. The males have one conspicuously larger claw—
either right or left—which they wave around to attract females or fight off other males.
The crab eats by filtering sand with its mouth for bits of plankton or plants and other
organic matter. It is very cautious, and quickly hides in a burrow when it feels
threatened. The fiddler crab gets its English name from its big claw’s resemblance to a
violin; the hakusen, or “white fan,” of the Japanese name refers to the crab’s mating

behavior, which resembles a fan being waved.
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Mud lobster / Thalassina anomala /| Okinawa anajako / A% 973+ 3+v1

This endemic species of prawn looks like a small lobster, but is more closely related to
the crayfish. It can reach lengths of 30 centimeters, but usually grows to between 16
and 20 centimeters. The color of its body varies from light brown to dark brown and
green. It is notable for its nest building, burrowing as deep as 2 meters into the
sediment around the mangroves. The earth and sand that it excavates is piled into a
mound that can reach a height of 1 meter or more. The mud lobster is nocturnal, and
spends most of the day in its nest. It plays an important role in the mangrove
ecosystem, moving organic matter from deep soil to the surface and allowing aerated

tidal waters to enter the excavated areas. It is also known as the scorpion mud lobster.

Crane river prawn / Macrobrachium formosense /| Minami tenaga-ebi / SF377+1

Ie

This freshwater prawn, thought to be somewhat salt tolerant, is found in the rivers and
mangroves of Amami-Oshima. It has a maximum body length of 10 centimeters, and

its color varies from gray to olive, brown, and dark reddish brown. The Japanese name

means southern (minami) long-armed (fenaga) prawn (ebi).
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Yaeyama mangrove clam / Geloina erosa /| Yaeyama hirugi-shijimi / YI YL ¥

>

\

i

This species of clam is found on Amami-Oshima in river mouths and mangroves,
where it feeds on nutrients in the mud and the estuary waters. It is large, usually fist-
sized, and the shell has a dark-brown exterior with a white interior. This bivalve can
survive the harsh conditions of the tidal mangrove environment by staying closed
while the tide goes out, holding water inside until the next high tide. It plays an

important role in mangrove ecology by filtering polluted waters as it feeds.

Common oriental lamp shell / Lingula anatine / Midori shamisen-gai / S RUSvZt
>h4

This marine animal is a member of the brachiopod family, with valves on both
surfaces of its hinged shell. It is often mistaken for a member of the clam family. It is
about 3 centimeters long, flat, and almost rectangular with one pointed end. The
brownish-green shell has a long stalk, called a pedicle, that extends from the back end;
this is used to burrow in sand or mud. The lamp shell is a filter feeder that extracts
food from brackish intertidal waters. The similarity between the lamp shell and ancient
fossils led Darwin to coin the term “living fossils” to describe organisms that have not
evolved (though this is now widely considered to be scientifically incorrect). This
brachiopod’s Japanese name, midori shamisen-gai, or “green shamisen clam,” refers to

its resemblance to the traditional long-necked stringed instrument.
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Barred mudskipper / Periophthalmus argentilineatus /| Minami tobihaze / SF3ME

N

As its name implies, this fish lives on the sandy mudflats of mangrove forests, where it
preys on small animals like crabs and worms. In fact, it avoids deep water, moving
away from the tide and even climbing mangrove shrubs or concrete seawalls. It has
gills that hold water, and it can breathe through its skin. The female is the larger sex,
growing up to 10 centimeters long, while the male averages 5 centimeters. The eyes of
the barred mudskipper protrude frog-like from its head, but can be retracted when it is
frightened. The fish moves in various ways, including crawling forward with a
“rowing” motion using its pectoral fins. It also earns its name by propelling itself in

leaps of up to 1 meter by rapidly folding and expanding its tail like a spring.

Ryukyu ayu fish / Plecoglossus altivelis ryukyuensis / Ryukyu ayu / U19%1971
The Ryukyu ayu is endemic to Amami-Oshima. It is a slightly smaller subspecies of

the sweetfish found throughout mainland Japan. It was also found in Okinawan waters
as recently as 1978, but has since become extinct on that island. Its habitat is now
limited to a few rivers on Amami-Oshima. The fish reaches a maximum length of
about 20 centimeters, and has a silvery body with hints of other colors. The eggs hatch
in winter not far from the mouth of the river, and the young migrate to the sea, where
they grow into juveniles. In April and May they swim upstream, where they stay until
returning to the lower reaches of the river between December and February. There
they lay eggs before their life ends. Although the species is a prized food fish in Japan,
the Ryukyu subspecies, now designated a critically endangered species, needs

protection to survive.
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Stony coral / Acropora / Midori-ishi / S RUA>

Stony coral is a term for over 180 different species of hard coral that grow in warm,
shallow ocean waters all over the globe. The coral forests in the coastal reefs
surrounding Amami-Oshima are formed by species of this coral. Coral is made up of
individual polyps, each about 2 millimeters wide, that build colonies of calcium-
carbonate skeletons as they grow. Stony corals are among the fastest-growing corals,
with some species expanding by 20 to 30 centimeters a year. The polyps extend from
their skeletons to feed on plankton and other organic matter in the sea, and pull back
when disturbed. These corals are mostly brown, but they can be very colorful, with
shades of green, blue, and purple. They grow in many short branches on a flat base in a
shape called “table coral,” and as longer vertical extensions called “branch coral.” In
early summer, divers can experience the coral’s spawning as the polyps release
bundles of sperm and eggs that burst on the surface of the sea, then drift down to the
seabed like a heavy snowfall. The spaces among their branches are a habitat and refuge
for other marine life, including fish and invertebrates. They are adversely affected by
changes in the environment: some two decades ago Amami-Oshima’s corals suffered

from bleaching, but have now recovered.

LEEFRESRX DIRER (HAEEER)
V|
Stony coral / Acropora / Midori-ishi / SRUA>

ZRUAS(F180FEME L L O R ORERDRHCER T DEDLIBIENT > TOMIRTHD,
BEABREIORFEOY Y IOREECI R SOZOMB THESRSINTWS. B> T3

347



2mmOEBIOY > TRUTHNEFOTTE, ERUBISREENILS I LAOERZESIEI0-—%
FRkd 3. B> IO TERENEL, FBFE(CLOTIF20~30cmEMRU S, B> IRV T (EEEH
SV, BROTII N OB EERL. SiNsN3E5100A03. COY Y TEECRERN,
k. 5. BREOMOEEHD. FOETENMSBOEZEEL. K EOmMFHEOT—IIY>
J=REERUIED. RCBE(LRUZRY > T66%. HE(LIFMN—HH > TRUTHR DOFE T IR
HKE TR, KEOZECBRICFEDFARTFEZEEITZENTED HOMDZER (L
BOHEEWIRE, BFEMDOELLENRTEH D, BERBOY VI HRIBOZLICKE
EAIN. F9208R1CH Y T0BR{EIREN G, SIETDiREEICR Tz,

348




012-066

Whales — AL EIEA S FH KBS EEE

(914 RIV] BF> YRI5
(ZEEEAK] )Ty b

TEh ol ezBAFE
Whales

Humpback whale / Megaptera novaeangliae | Zato-kujira / ¥ NIDSS5

In the months from January to March, the waters of Amami-Oshima are host to pods
of humpback whales, which migrate here from the frigid seas of the Bering Strait to
breed and raise their young. They can often be seen breaching offshore. Humpbacks
are large whales that grow to 15 meters, about the size of a large bus. They can weigh
up to 40 tons, and are easily recognizable due to their large pectoral fins, which can
grow up to 5 meters long. Another identifying feature is the small hump in front of
their dorsal fins, which gave them their English name. The origin of the whale’s
Japanese name is more interesting: the rounded shape of the whale’s back was said to
resemble the figure of a zato, a traditional itinerant priest or entertainer, carrying a

stringed instrument on his back. Humpbacks are also known for the powerful sounds

they make, and are a favorite of whale watchers all over the world.
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Green turtle / Chelonia mydas /| Aoumi-game / 7 ADZHA

Amami-Oshima is known as a migratory stop for two of the world’s seven species of
sea turtles. The green turtle is one of the largest of these, and can grow up to 180
kilograms. The turtles leave the sea to nest on sandy beaches between May and
September. Unlike other sea turtles, this one is herbivorous, feeding largely on algae,
sea grass, and seaweed. It gets its name from the green color of its fat, which scientists
believe is due to the turtle’s plant-based diet. Its shell is usually a brown or olive color.
Young green turtles can often be seen feeding in the reef waters off Amami-Oshima.
The species is listed as endangered, though researchers have noted a recent increase in

their numbers.

Loggerhead turtle / Caretta caretta /| Akaumi-game / ZHIZHA

The loggerhead turtle, which is omnivorous, gets its name from its huge head and a
powerful jaw that allows it to crush the hard shells of the clams and sea urchins on
which it feeds. Though they migrate immense distances, loggerheads prefer warmer
coastal areas. Their shells are reddish brown and have a heart-like shape, and the males
tend to weigh about 120 kilograms. Loggerheads are an endangered species, and their
numbers in Amami-Oshima have decreased in recent years. Over 100 sites on the
island have been identified as nesting areas for sea turtles, who use the earth’s
magnetic field to navigate the world’s oceans and return to nest in the same place

where they were born.
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Amami-Oshima’s White Sand: The Handiwork of Waves and Fish

Amami-Oshima is well known for its transparent blue waters, as well as for white-sand
beaches that stand out in dramatic contrast to the dark-green forests that cover the
island. Sand gets its color from the materials of its origins, and the striking whiteness
of Amami-Oshima’s sand derives from a number of sources. One is the reef offshore,
where the stark white skeletons of the coral are broken and worn down by thousands—
sometimes millions—of years of wave action as they are carried to shore. A close look
at the sand also reveals bits of shell, which is made of the same calcium carbonate as
coral. Fish also contribute to the buildup of beaches: parrotfish and other species eat
bits of coral skeleton along with the algae they scrape off the reefs, then grind up and
excrete the indigestible coral as grains of sand. One fish is capable of producing more

than 100 kilograms of sand in a year.
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Amami night-sky pufferfish / Torquigener albomaculosus /| Amami hoshizora fugu /

FIZKSYSIY

Scuba divers exploring reef life just off the southern tip of Amami-Oshima had for
years come across mysterious three-dimensional circles in the sand on the sea floor. It
wasn’t until 2011, when an underwater photographer witnessed a stunning
performance by a unique sea denizen, that the origins of the markings became clear.
The circular geometric patterns were spawning nests made by the Amami night-sky
pufferfish as part of a unique mating ritual that has only been recorded in this spot.
The small, 12-centimeter-long male uses its fins to create intricate round designs
approximately 2 meters in diameter, at depths ranging from 10 to 20 meters. It then
collects shellfish and coral, breaks them into manageable pieces, and decorates the

nest.

A big job for a little fish

The entire job can take over a week of nonstop effort. If a female finds the nest’s
appearance appealing enough to mate in it, the spawning takes place in the center of
the circle. After laying her eggs, the female leaves the nest and the male looks after the
eggs. After a few days they hatch, and the male heads off to start work on another nest
and a new design. The same nest is never used again. In 2014, this unusual,
hardworking fish was registered as a new species. Its name is a reference to the many

silvery white spots on its back.
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Marine Life Paradise: The Oshima Strait

The strait between the islands of Amami-Oshima and Kakeroma is about 20 kilometers
long, running northwest to southeast and ranging from 2 to 6 kilometers in width. Both
sides of the strait are marked by a ragged, irregular shoreline called a ria coast. A ria is
a deep, funnel-shaped coastal inlet formed when rising waters flood river valleys,

leaving headlands protruding into the sea from both sides.

Marine sports and industry

The coast along the Oshima Strait also features numerous pocket beaches—small,
sandy stretches that often front the small villages that dot the shore. Coral reefs fringe
much of the coastline, creating rich habitats for marine life that have become popular
with scuba divers and snorkelers. The depth of the strait varies between 50 and 70
meters beyond the reef slope, making it accessible to sea turtles, dolphins, and even
the large humpback whales that migrate here in the winter. Amami-Oshima islanders
farm bluefin tuna and cultivate pearls in the waters of the strait; they also fish for
bonito and other food fish. For hundreds of years, the calm waters of this narrow
passage have also been a refuge for ships fleeing the strong winds and high waves of

typhoons.
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Welcome to Iriomote, a World Heritage Island

Iriomote Island was added to UNESCQO’s World Heritage List in July 2021. The island
occupies 208 square kilometers, or roughly half of the Natural World Heritage site of
just under 427 square kilometers that also includes the islands of Amami-Oshima,
Tokunoshima, and the northern part of Okinawa. All four islands are part of the
Ryukyu chain that extends southwest from mainland Japan nearly to Taiwan. Because
these islands separated from the Eurasian continent millions of years ago, life here has
evolved very much along its own path. In explaining the World Heritage selection,
UNESCO cited the islands’ high biodiversity value with a significant percentage of
endemic plant and animal species, many of them globally threatened. The islands are
home to an extraordinarily large share of Japan’s plant and animal species despite only

accounting for 0.5 percent of the country’s total land area.

Iriomote itself is the second-largest island in Okinawa Prefecture, with a 130-
kilometer-long coastline ringed by coral reefs. Ninety percent of the island is covered
with jungle and mangrove forests. Iriomote is home to 70 percent of Japan’s mangrove
forests, including the country’s biggest, on the banks of the Nakama River. Among the
rarest and most important animal species on the island are the critically endangered
Iriomote cat, with an estimated population of just 100 individuals; the endangered
yellow-margined box turtle, a terrestrial turtle with the ability to retract its head and
limbs completely inside its shell and shut itself up like a box; and the crested serpent

eagle, a medium-sized bird of prey.
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The Urauchi River: Japan’s Most Biodiverse Waterway

The Urauchi River is, at 19 kilometers, the longest river in Okinawa Prefecture, and up
to 200 meters wide and 15 meters deep depending on the season and other factors.
Size, however, is not all that matters about the Urauchi. It is also the most biodiverse
river in the entire country, containing over 400 species of fish—10 percent of all fish
species in Japan—of which over 40 are endangered. Rich in nutritious phytoplankton,
and with elaborate roots offering safety from predators, the mangrove forests on the

riverbank provide the perfect environment for fish fry to grow.

Only the first 8 kilometers of the river from the sea are navigable; beyond that, rocks
and waterfalls prevent boats’ progress. Upriver, brackish water gives way to fresh
water, and dense mangrove forest to broadleaf subtropical jungle. Around 6 kilometers
from the sea is the site of Inaba, a hamlet that prospered by producing rice and
charcoal until it was abandoned in the early 1970s. With no electricity, the children of
Inaba had to walk a total of 12 kilometers to school and back every day over mountain

paths.
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Utara Coal Mine: Its Rise and Fall

Demand for coal, a resource found throughout northwest Iriomote, increased in the late
nineteenth century as Japan industrialized, and mining got underway on nearby
Uchibanari Island in 1886, continuing despite the threat that malaria posed to the

miners’ health.

The Utara Mine opened on Iriomote in the 1930s as overseas expansion drove up the
demand for natural resources. In part by keeping malaria at bay, Utara grew to become
the largest mine of the Iriomote island cluster, employing almost 1,000 people at its
height. The system was highly exploitative. Lured to jobs with false promises, miners
were forced to work long hours, paid in coupons rather than money, and brutally
punished if they ran away. During World War II, as maritime transport routes were

blocked and workers were conscripted to fight, the mine ceased operations in 1943.

FEefEER X ORER (BAEESR)

FZ Rkl : TOEREBT

PR SILFAEIOIRIEER THIaK(E. 19EHICRFICBZIROENT, BAROITELHEA
FZCEICED, XIUP(CLBHEDREROE T (CEENST. 1886FN SR ELNEKONEEST
HEEENTLE.

FLZ R ARET1930FA(CEHILL . BIMERHDOHRATIRZRHSN. X375
HKzZUDD, BRELOEDF TIFRADKILICED, 1000 NFEERATIETIHLAL. 3F
BCEBMABITHET, HEEZHEBREOFIRTEDSNIEON., KEFEI@BE. G200

362



(CEFTOZIAN RTULIET BEDREBELVEINSAANT, B REFR AL, B
EXEENIZIEN TV, ShE (3 ETan. I3 1943F(CRAILULT,

363




013-004

Urauchi Walking Course: Getting into the Zone RIRA B EEESARIRIRSHEAR

(94 ~V] ARGIEEIZIARE / BHAIESECDONT
[ZEERIK] Bk

TEDNOIREERRER X

Urauchi Walking Course: Getting into the Zone

This hiking trail leads into the heart of Iriomote’s World Heritage zone and culminates
in a pair of waterfalls, Mariyudu and Kanbire. Located about 30 minutes’ walk from
here, Mariyudu Falls derives its name from the way the water drops into a 130-meter-
wide circular (mari) basin where it pools (yudo). Consisting of two tiers with a
combined drop of 16 meters, Mariyudu is officially classified as one of Japan’s top
100 waterfalls.

From Mariyudu, it takes another 15 minutes to reach Kanbire Falls, a 200-meter-long
series of shallow rocky terraces over which the water cascades. Kanbire means “seat of
the gods” because according to legend it is where the gods assembled to discuss the
running of the island. The rock is dotted with natural potholes, which are frequented
by the oriental river prawn (Macrobrachium nipponense) with its unusually elongated

second pair of limbs.

Animals and plants to watch for en route include the vividly colored Sakishima grass
lizard, which can grow to over 20 centimeters in length, and the Okinawa oak
(Quercus miyagii), which produces the biggest acorns in Japan. There is a small
chance of glimpsing in the treetops the Ryukyu ruddy kingfisher, with its distinctive
bright red bill, red legs, and rust red body.
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The Hinai River: A Landscape of Mangroves and Waterfalls

This viewpoint overlooks the mangrove forests and tidal flats of Funaura Bay, and
Pinaisara Falls beyond. With a 55-meter drop, Pinaisara is the highest waterfall in
Okinawa Prefecture. Inspired by its thin white stream, the name means “hanging
beard.” The top of the falls offers sweeping views over the mangroves out to

Hatopanari and Hatoma Islands.

Mangroves provide a host of benefits. They store much more carbon in the soil than
other forests, protect coastlines from erosion by dissipating high waves with their
trunks and unique prop and knee roots, keep seawater away from inland waterways

and crops, and trap and filter fresh water and sediment heading to the sea.

Mangrove forests are also the basis of an integrated ecosystem. Creatures such as
whelks, mud clams, and crabs feed on the fallen leaves and other organic detritus,
converting them into nutrients for the phytoplankton that are eaten by the fish who
shelter in the mangroves’ elaborate root systems. Mangrove forests also attract birds
such as the sandpiper, whose long narrow bill is designed to probe the mud for food,
and egrets. One curious creature to watch for is the mudskipper, a burrow-dwelling
amphibious fish that hops across the mud and is known in the local dialect as fon ton

mii.
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Mangroves and Biodiversity: A Story of Mutual Benefits

The nutrient-rich soil and water of mangrove forests attract fish fry, crabs, and shrimp.
Whelks, mudskippers, and crabs can be seen on the mudflats below. Crabs play a
crucial role in the complex ecosystem of mangrove forests. By dragging leaf detritus
into their burrows and eating it, they keep the forest clean, stop a key food resource
from being swept out to sea by the tide, and break down the leaves into nutrients that
serve as a food source for phytoplankton. Crab larvae are themselves eaten by fish.

Meanwhile, the crabs’ underground burrows help to aerate the mud, keeping it healthy.
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The Iriomote Cat: The Island’s Top Predator

The Iriomote cat, a subspecies of the leopard cat, is unique to the island. It crossed
over from the Eurasian continent and found itself stranded when sea levels changed.
Officially reported in 1965, the cat was recognized as a new species in 1967. With a
population estimated at about 100, it is a critically endangered species. A nocturnal
animal, it lives throughout the island, particularly favoring wetlands such as riverbanks

and mangrove forests.

Iriomote is one of the smallest islands in the world that is home to a species of wild cat
with only limited species to prey on. As a result, the Iriomote cat has evolved to eat
over 70 creatures including lizards, snakes, frogs, insects, birds, bats, and freshwater
shrimp. The principal threats it faces are road accidents, habitat loss, invasive species
such as feral goats, and infectious diseases, particularly from domesticated cats.
Conservation efforts include strict speed limits for motorists and animal underpasses
beneath roads. The Iriomote Wildlife Conservation Center offers a variety of exhibits

on the island’s wildlife, including the Iriomote cat.

PHOTO CAPTION:

“The Iriomote cat is 50 to 60 centimeters in length, with a black spotted pattern

covering its body. It has white lines around its eyes and white spots behind its ears.”
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