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Origins of ophiolites from Maizuru Tectonic Belt, Southwest Japanl)
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Abstract The ophiolites of the Maizuru Tectonic Belt are divided into three units;
Eastern, Kamigori and Western Units from east to west. They were derived from
different source mantles and magmatisms, though they were formed during a
similar age (280~310 Ma). The ophiolites of the Eastern Unit show MORB-like na-
ture, but show lower ¢ Nd (<+5) and higher e sr (+13.2) values than those of
depleted oceanic mantle. They were probably formed by a hot spot magmatism
on a mid-ocean or marginal sea ridge. The ophiolites of the Westem Unit consist
mainly of MORB-like basalt, and have a high ¢ Nd (47.9) value, which is similar
to that of depleted oceanic mantle, and have a slightly higher esr (—8.0) value
than MORB source mantle. They must be generated from a marginal sea mantle.
The ophiolites of the Kamigori Unit are made up of oceanic island basalt, and
island arc metagabbro and amphibolite, which are both of alkaline and tholeiitic
natures.

1) A part of this study was read at 95th an anual meeting of the Geological Society of
Japan, in Okinawa, 1988.
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I. Introduction

The ophiolites are not always derived from the fragments of typical oceanic
crust, but from tectonic slices of various crusts such as an island arc, oceanic
island, forearc, and marginal sea floor. For example, the Troodos ophiolite has
been considered to be derived from an island arc crust (e.g., Miyashiro, 1973;
McCulloch and Cameron, 1983). In this paper, therefore, we use the terminology
of “ophiolite” as a rock assemblage name followed after Penrose field conference
on ophiolite (Anonymous, 1972).

The pre-Cretaceous formations of Inner Zone of Southwest Japan are divided
into Hida, Chugoku Metamorphic, -Maizuru Tectonic, Ultra-Tamba, Tamba, and
Ryoke Belts from north to south. The Ultra-Tamba Belt was recently defined
between Tamba and Maizuru Tectonic Belts (Caridroit et al, 1985; Ishiga, 1985a, b).

The Maizuru Tectonic Belt distributes from Maizuru City in Kyoto Prefecture
to Hiroshima Prefecture (Igi and Wadatsumi, 1980; Hase, 1964; Mitsuno and Oki-
mura, 1987). The main constituents of the Maizuru Tectonic Belt are Yakuno
Complex, Maizuru Group (Middle-Upper Permian) and Lower-Upper Triassic for-
mation. The Yakuno Complex is made up of the dismembered ophiolites with
small amounts of felsic igneous rocks. The Yakuno Complex characteristically
occurs in Maijzuru Tectonic Belt and is a main constituent of the belt. Ishiwatari
(1978, 1985a, b) showed that Yakuno Complex and metabasalts of the Maizuru
Group had been originally an ophiolite sequence. Here, we consider the rocks of
the Yakuno Complex and some of Maizuru Group to the ophiolites of the Maizu-
ru Tectonic Belt (Koide et al., 1987a).

The metabasalts in the Maizuru Tectonic Belt had been believed to be similar
to mid-ocean ridge basalt (MORB) in chemistry (Igi, 1976; Hase and Nishimura,
1979). Recently, it is reported that some ophiolites in this belt are not typical
ocean ridge origins (Ishiwatari, 1985a; Koide 1986, 1990; Koide ef al., 1987a,b). In
this paper, therefore, we compile the geologic and petrologic data of the ophio-
lites from the Maizuru Tectonic Belt, and discuss their geochemical variation,
adding new data. We show that the ophiolites in this belt were originated from

the various magmatisms.
II. Outline of Geology

The general structure of the Maizuru Tectonic Belt trends E-W to NE-SW,
whereas the ophiolite of the Kamigori area (see Fig.1) shows structure of WNW
-ESE to NW-SE which obliques to the general structure of the Maizuru Tectonic
Belt (Shimizu, 1987). Therefore, the Maizuru Tectonic Belt can be divided into
three geologic units; Eastern, Kamigori and Western Units. The Kamigori Unit
occurs between the Eastern and Western Units. Fig.2 shows columnar sections

of ophiolites in the Maizuru Tectonic Belt, and Table | represents rock assem-
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Fig. 1. Geological map of Maizuru Tectonic Belt, modified from Hirokawa (1978).
The insert shows its location in Japan. The locations of Eastern, Kamigori and Western
Units are shown with bordering broken lines. The areas encircled by solid lines are dis-
cussed in the text.

lage of ophiolites and associated rocks, The sedimentary rocks covering and inter-
layering basaltic rocks included the fossils of the Permian age. Therefore, the
ophiolites covered by them are considered the products at the similar age. In the
other words, the ophiolites are regarded as the “fossil” of time-space plane.
1. Eastern Unit

The ophiolite succession of the Eastern Unit, especially Yakuno area, is rela-
tively well preserved (Fig. 2), though dyke swarm and pelagic sediments can be
rarely observed. Although the ophiolites consist of many tectonic slices, the
structure of this ophiolites is originally a stratiform. The ophiolites are covered
by the sandstone, chert and slate. The Permian fossil was discovered in the slate.
The interlayered limestone with ophiolitic metabasalts was at the Permian time.

We compiled the ophiolites from the Yakuno, Asako, and Akenobe areas as
shown Fig.2. Hayasaka (1987) divided the ophiolite of Asako area into four mem-
bers. Whereas, Ishiwatari (1985a, b) divided the Yakuno ophiolite into three mem-
bers; metavolcanics, matacumulates and metaresidua. All members of the ophio-
lite in the Asako area can correspond to those of the Yakuno ophiolite (Hayasa-
ka, 1987). The ophiolite in the Akenobe area is also compared to the Yakuno
ophiolite (Fig.2).

The volcanic rocks of the Eastern Unit are made up mainly of massive basalt



Y. Koipe and S. Saxo

Eastern Unit Kamigori Unit Western Unit
Asako Akenobe Kamigori Okayama Ibara
0 g b :
. i v Cd
: =2 e ’
% fZasin :
Py == maug
888 < TTHT F
2 i S
B F This work ! F
1gi(1976)
7215( work H Koide(1986)
EEE This work
Hayasaka e
4 (19873 Igi&Wadatsumi(1980)
This work
Legend
6 slate
. basalt
7 ] acidic rocks
FEEE gabbro
8 transition between gabbro
and ultramafic cumulate
ultramafic cumulate
km ; . harzburgite
Ishiwatari g
(1985a,b)

Fig. 2. Columnar sections of ophiolites from Maizuru Tectonic Belt.
Data from Yakuno: Ishiwatari (1985a; b), Asako: Hayasaka (1987), Akenobe: I1gi(1976) and
this work, Kamigori: Igi and Wadatsumi (1980) and this work,.Ibara: Koide (1986) and this

work.

Table 1. Rock assemblage of ophiolites from Maizuru Tectonic Belt .

Western Unit Kamigori Unit Eastern Unit
Sedimentary rocks
covered sl, cngl sl, ss, cngl sl (Perm), ss, chert
interlayered sl, sh, chert Is (Perm), sl sl, Is (Perm)
Ophiolites
occurrence dismembered dismembered stratiform
volcanics bas>dol bas dol>>bas
pil>hy>mass - mass>>pil,hy
cumulates gab, dun, weh  gab, dun, weh gab, pyxn, weh, dun
residue none none harzburgite
Fractionated Rocks
frequency rare common abundant
rock type plgr di, gr, tnl, q-di, grdi g-di, tnl>porp, trj

The "Perm” in brackets means Permian fossil age of sedimentary rocks. sl: slate, cngl:
conglomerate, ss: sandstone, sh: shale, Is: limestone, bas:basalt, dol: dolerite, pil: pillow
lava, hy: hyaloclastite, mass: massive lava, gab: gabbro, dun: dunite, weh: wehrlite, pyxn:
pyroxenite, plgr: plagiogranite, di: diorite, tnl: tonalite, q-di:quartz diorite, grdi:
granodiorite, porp: porphyrite, trj: trondhjemite.
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flows with small amounts of pillow lavas, hyaloclastites and reworked volcani-
clastic rocks, which are often intercalated with thin layers of black slate (Igi et
al., 1961 ; Ishiwatari, 1978). Transitional zone exists between the volcanic and the -
cumulative members, which are composed of fine-grained amphibolite and coarse-
grained metagabbro. The cumulative member consists mainly of layered meta-
gabbro, alternating layers of metagabbro, pyroxenite and peridotite, and mas-
sive dunite from upper to lower. The residual member is composed wholly of
chromian spinel harzburgite.

The fractionated rocks associated with the ophiolites are abundant as compared
with other units, and comprise hornblende-quartz diorite, tonalite, porphyrite,
granophyre, trondhjemite, dacite and quartz keratophyer. The fractionated rocks
intruded into the metavolcanics and metacumulates, and occur as dykes, stocks,
sheets and pegmatitic veins. They are frequently mylonitized. The quartz diorite
in the Yakuno ophiolite was affected by the same metamorphism as the country
metavolcanics. They were, therefore, considered to be the products of the same
magmatism of the basic igneous rocks (Ishiwatari, 1985a; Koide et al., 1987b).
However, Hayasaka (1987) reportedt that the quartz diorite and tonalite in the
Asako area were formed at another magmatic stage of metacumulates because of
differences in the mineral fabrics and fractionation trend. Then, he concluded
that parts of the fractionated rocks should be fomed by the different magmatism
from ophiolitic one.

The ophiolites of the Eastern Unit have been extensively subjected to metamor-

phism ranging from the prehnite-pumpellyite to granulite facies (Ishiwatari,
1985a; Hayasaka, 1987). The metamorphic facies series, including the prehnite-
pumpellyite and epidote amphibolite facies, suggests a low geothermal gradient
and a high pressure condition compared with the general ocean floor metamor-
phism. Ishiwatari (1985a) showed that such a metamorphic condition of the ophio-
lites requires an unusually thick oceanic crust, about 15-30km thick.

2. Kamigori Unit

The ophiolites of the Kamigori Unit are dismembered. The ophiolites are made
up mainly of metagabbro and amphibolite with small amounts of ultramafic and
mylonitized granitic rocks, and is lack of the metaresidual member.

Metabasalts occur in fault contact with metagabbro and amphibolite, and are
called the Kozuki Formation and the Tatsuno Group. The Kozuki Formation
differs from the Tatsuno Group in lithology and fossil fauna. The Kozuki Forma-
tion is estimated to be formed at Middle Permian time (Goto and Hiroi, 1985;
Pillai and Ishiga, 1987), including Late Carboniferous limestone lenses interca-
lated with basaltic hyaloclastite (Igi and Goto, 1981). Pillai and Ishiga (1987) re-
ported that the age and biofacies of the Kozuki Formation are similar to those in
Ultra-Tamba Belt. On the other hand, the Tatsuno Group is correlated with the
Maizuru Group on the basis of lithology and fossil faunas (Igi and Wadatsumi,
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1980, Igi and Goto, 1981; Goto, 1986). Therefore, the metabasalts of this group
are regarded as the volcanic member of the ophiolite in the Kamigori Unit. The
volcanic member is made up mainly of metabasalt with small amounts of hyalo-
clastite, and is intercalated with black slate.

The cumulative member is composed mainly of metagabbro with small amounts
of .ultramafic and felsic rocks. The metagabbro frequently shows gneissose tex-
ture and is mylonitized, some of which can be called amphibolite. The metagabbro
is generally massive and cannot be observed layered structure. The ultramafic
rocks which are originally dunitic and wehrlitic cumulates are usually
serpentinized. The felsic rocks are generally mylonitized and occur as small bodies,
dykes and stocks. The felsic rocks are made up of various rock types, such as
diorite, granite, norite, quartz diorite and granodiorite.

3. Western Unit

The ophiolites of the Western Unit are dismembered. The main constituents
of the ophiolites are volcanic member with small amounts of cumulative mem-
ber, and the residual member is lack.

The volcanic member is composed mainly of slightly vesicular pillow basalts
with minor amounts of massive basalt lavas, dykes and hyaloclastite. Associated
sedimentary rocks are commonly black slate with rarely red shale and chert. The
total thickness of the volcanic member is about 2000m. The original structures
of pillow lavas, dykes and hyaloclastite are well preserved in the Ibara Ophiolite
(Koide, 1986), though they can be not always observed in the ophiolite in the Oka-
yama area because of contact metamorphism by the Cretaceous igneous rocks.
The pillow lavas, which are commonly close-packed, are the main constituents of
the volcanic member. One tectonic slice, at least, is accompanied with these
ophiolites in both the Ibara and Okayama areas. The slice is made up dominantly
of black and massive mudstone with a few beds of conglomerate, sandstone,
metabasalt, hyaloclastite, acidic tuff and chert.

The cumulative member consists mainly of metagabbro with subordinate amounts
of serpentinized ultramafic rocks. The metagabbro shows fine- to coarse-grained
gneissose texture. The ultramafic rocks are composed mostly of wehrlite with
clinopyroxenite blocks, one to several meters in diameter, where no igneous
layering can be observed. The ultramafic rocks are severely altered into
serpentinite.

The fractionated rocks are rarely compared with other units. The plagiogranite

is scarcely found as mylonitee.

III. Chemistries of Metavolcanics

It is well known that the original bulk chemistry of ophiolites has usually been
modified as a result of metamorphism and alteration. To first approximation,
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Table 2. Basalt and relict mineral chemistries of from Maizuru Tectonic Belt.

Western Unit Kamigori Unit Eastern Unit

phenocryst assemblage

sptolspl, pltcpx cpx+pl sp+ol, pl, cpx
sptol+pl+cpx
Bulk Rock (n) 33 3 25
FeO*MgO  1.68 (0.87-3.35) 1.94 (1.30-2.97) 1.68 (0.83-2.64)
TiO2(wt%)  1.58 (0.72-2.79) 2.26 (1.63-3.08) 1.41 (0.83-2.12)
Norm #1 ol-hy Q, ol-hy ol-hy
rock series TH TH&AK TH
Clinopyroxene
Si 1.85-1.95 1.80-1.93 1.80-1.95
Ti 0.01-0.03 0.09-0.10 0.01-0.03
Al 0.07-0.15 0.10-0.25 0.08-0.20
Na <0.02 0.01-0.03 <0.02
TiO2 (wt%) 0.27-1.32 0.59-3.16 0.24-0.92
Wo 33-44 35-46 31-44
rock series TH Trans&AK TH
Spinel
Y™ #2 0.3-0.1 0.08-0.12
Xcr 0.4 -0.6 0.4 -0.7
TiO2 (wt%) 0.2-0.8 0.2-0.8
Ti 0.05-0.15 0.05-0.14

The ”n” in brackets shows numbers of data. *: total iron as FeO, #1: C.I.P.W. norm calculated
using FeO/Fe203 = 0.1, #2: Fe™ calculated by stoichiometry. sp: spinel, ol: olivine, pl:
plagioclase, cpx: clinopyroxene, ol-hy: olivine and hypersthene normative, Q: quartz normative,
TH: tholeiitic rock series, AK: alkaline rock series, Trans: transitional between tholeiitic and
alkaline rock series, Wo: wollastonite content in clinopyroxene, Yre*: Fe*/(Fe* +Cr+Al) ratio,

Xcr: Ct/(Cr+Al) ratio, element (Si, Ti, Al and Na): atomic value in mineral.

however, it is useful that magmatic properties of ophiolites are estimated by
using various discrimination diagram C(e.g., Bass et al., 1973; Miyashiro, 1975;
Pearce et al., 1975; 1977).

The magmatic parentage of ophiolites can be identified in terms of relict min-
erals chemistries. Cliopyroxene and spinel are commonly preserved in the meta-
basalt and metadolerite of the ophiolites from the Maizuru Tectonic Belt. The
compositions of these minerals would provide important information on the
magmatic character.

The Al-Si and Ti-Al diagrams of clinopyroxene proposed by Kushiro (1960)

have been widely used for discriminationof the magmatic parentage (e. g., LeBas,
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1962 ; Aoki, 1964). Maruyama (1976) advocated the boundaries between the clino-
pyroxenes of the tholeiitic and alkaline rock series.

Spinel from MORB has characteristically a low Fe®* content (Bryan, 1972; Rid-
ley et al., 1974; Sigursson and Schilling, 1976), ranging from 0.4 to 0.6 in Cr/(Cr
+AD ratio (Dick and Bullen, 1984). These characteristics are useful to determine
magmatic affinity between MORB and ophiolitic basalts.

Published and newly obtained data of metabasalts and metadolerites are listed
in Table 2.

1. Eastern Unit

Concerning the Eastern Unit, chemical descriptions of the ophiolites in the Ya-
kuno area (Ishiwatari, 1978, 1985a, b; Koide et al., i1987b). Asako area (Hayasaka,
1987) and Akenobe area (Igi, 1976) have already reported. We add some chemical
analyses of metabasalts in the Asako area.

The metabasalts and metadolerites are usually non-porphyritic. Some of them
have spinel, olivine, plagioclase and clinopyroxene phenocrysts. The metabasalts
and metadolerites of the Eastern Unit belong to the tholeiitic rock series and
their chemical features show the similarity to MORB and marginal sea basalts,
judging from various discrimination diagrams (Koide et al., 1987b).

The relict clinopyroxenes of metabasalts and metadolerites have the high Si(l. 80
-1.95) and low Al (0. 08-0.20), Ti (<0.03), Na (<0.02) and Wo (0. 31-0. 44) contents.
The data show a tholeiitic nature of the host basalts (Igi, 1976; Ishiwatari, 1985b;
Hayasaka, 1987). The relict spinel has low Fe®*/(Cr+Al+Fe®*") ratio (0.08-0.12),
and its Cr/(Cr+Al ratio ranges from 0.4 to 0.7 (Ishiwatari, 1985b). These char-
acteristics are also similar to those of MORB and marginal sea basalts.

2. Kamigori Unit

The chemical natures of the Kamigori Unit are already reported by Igi and Wa-
datsumi (1980). We carried out field survey and petrographic description of this
ophiolite.

The metabasalts of this Unit are classified into non-porphyritic and porphyritic
varieties. The non-porphyritic metabasalts consist of clinopyroxene, plagioclase,
glass and opaque minerals, and their textures are glassy, variolitic, intersertal,
intergranular, subophitic and ophitic. The porphyritic metabasalts have the phe-
nocryst assemblages of clinopyroxene=plagioclase. Their groundmass shows the
similar texture to that of non-porphyritic metabasalt, and is composed of clino-
pyroxene, plagioclase, glass and opaque minerals.

The metabasalts in the Tatsuno Group have FeO*/MgO ratio (1.30-2.97) higher
than those of MORB and TiO: content (1.63-3.08 wt%) higher than those of
island arc basalts. They have normative quartz. The relict clinopyroxenes show
both tholeiitic and alkaline natures. The alkaline clinopyroxenes have high Al (>
0.2) and Ti (>0.05), and low Si (<1.85), Na (<0.02), Wo (<0.4) contents. On the
other hand, the pyroxenes of tholeiitic basalt have low Al (<0.2) and Ti (<0. 05)
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and high Si (<1.85), Na (>0.02), Wo (>0.4) contents. The metabasalts in the Ta-
tsuno Group show both tholeiitic and alkaline natures. Furthermore, those high
TiO: contents are never observed in island arc basalts.
3. Western Unit

The metabasalts of the Western Unit are classified into three, i.e., SO, PC and
TR types (Koide 1986, 1990; Koide ef al., 1987a). The SO type has olivine pheno-
crysts with spinel inclusions. The PC type is non-porphyritic, or has plagioclase
or clinopyroxen phenocrysts or both. The TR type is characterized by olivine+
plagioclase+clinopyroxene=+spinel assemblage.

Koide (1986) discussed that the metabasalts belong to the tholeiitic rock series.
The evidence is as follows; 1) olivine tholeiite in C.I. P.W. norm (Yoder and
Tilley, 1962), 2) plotted in the non-alkaline rock series field on Na:0+K:20—SiO:

diagram (MacDonald and Katsura, 1964), 3) showing tholeiitic variation trends in
the SiO:-, TiO:- and FeO* (total iron as FeO) -FeO*/MgO diagrams (Miyashiro,
1975), and 4) tholeiitic clinopyroxenes in terms of the Al-Si, Ti-Al (Maruyama,
1976) and Al:0s-FeO (Takasawa and Hirano, 1977) relations.

Furthermore, Koide (1986) and Koide ef al. (1987a) reported that the metabasalts
are similar to mid-ocean ridge and marginal sea basalts in the following chemical
features; 1) unfractionated nature Chigh Cr:0s contents and low FeO*/MgO ratios),
2) higher TiO: contents than island arc tholeiites, 3) lower TiO: contents than
oceanic island tholeiites (Bass et al., 1973), 4) plotted in the MORB field in the
AFM diagram (Kawabe et al., 1979), 5) plotted in the ocean ridge and floor basalt
field in the FeO*-MgO-Al:0s diagram (Pearce et al., 1977), 6) low Rb and Sr con-
tents, and 7) low Fe?®' content of spinel (Bryan, 1972; Ridley et al., 1974; Sigur-
sson and Shilling, 1976).

However, there are some differences in the rock chemistry between the meta-
basalts and MORB. The average SiO: content of the metabasalts of the Western
Unit is about 51 wt%, and is slightly higher than that of MORB which is around
48-50 wt%. Most of marginal sea basalts are similar in SiO: contents to MORB
with an exception of East Scotia sea basalt (Saunders and Tarney, 1979; Muenow
et al., 1980), having high SiO: contents (52 wt%) similar to the metabasalts of the
Western Unit (Koide, 1986). On the C.I. P. W. norm diagram, the metabasalts char-
acteristically have higher normative plagioclase than MORB, and are similar to
Shikoku Basin basalt (Marsh ef al., 1980).

IV. Isotope Geochemistry

Rubidium and Strontium are easy to move during metamorphism and altera-
tion. We should pay attention to Sr isotope data applied to the ophiolites. The
ophiolites are generally affected by metamorphism and alteration.

Samarium and Neodymium are believed to be immobile elements during low
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Fig. 4. 'Nd/'**Nd-'*"Sm/**Nd diagram of ophiolites from Eastern Unit.

The reference isochron calculated by one whole rock of metadolerite and its relict clino-
pyroxene, shown by a solid and broken lines, indicates the NdI of 0.512358 and age of 311
Ma. Isochron obtained from metagabbros and the associated rocks shows the NdI of 0.512

265 with the age of 426 Ma (Sano, in press).

grade metamorphism. Accordingly, the Nd isotope ratios are useful to estimate

the source material of ophiolites. For example, the metamorphic rocks of the eclo-

gite facies preserve their isotope compositions at the magmatic stage (Bernard-

Griffiths et al., 1985).

The clinopyroxenes in ophiolitic basalts and dolerites are usually preserved.

The chemistries of relict clinopyroxenes are generally used for the determina-

tion of the magmatic nature. The isotope data of them are also effective for the

discussion on the origin of an ophiolite (e. g., Koide et al., 1985). We determined
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Fig, 5. ®Sr/®Sr-8"Rb/%Sr diagram of ophiolites from Western Unit.
The isochron shown by a solid line indicates theSrI of 0.70359+4 and age of 281+8 Ma.
SO: spinel and olivine porphyritic basalt, TR : transitional type basalt, PC: plagioclase and
clinopyroxene porphyritic basalt, NP: non-porphyritic basalt, L: basalt from Lower mem-
ber, GB: metagabbro (Koide, 1986).

the isotope compositions of bulk rocks, relict clinopyroxene and mafic fraction.
Because the accuracy of isochron can be checked by them and they can expand
the range of *'Sm/!"**Nd ratio.

The Nd and Sr isotopes of ophiolites in the Kamigori Unit have not yet been

obtained. These isotopes of the Yakuno and Asako ophiolites in the Eastern Unit
and the Ibara ophiolite in the Western Unit have been analyzed and some of the
isotope data are already published (Koide et al., 1987a, b; Koide, 1990; Sano, in
press).

The Sr and Nd isotopes and Rb, Sr, Sm and Nd concentrations were analyzed
after the methods of Kagami ef al., (1982; 1987). The isochrons of Rb-Sr and Sm
-Nd systematics were calculated by York (1966) using decay constants of ®Rb:
1.42%x 107"yt and *'Sm: 6.54 % 1072y, respectively.

1. Eastern Unit

For the ophiolite in Yakuno area, 26 Sr isotope ratios were analyzed on 18 basic
to ultrabasic rocks, 7 fractionated rocks and 1 clinopyroxene of metagabbro. 16
Nd isotope ratios were measured on 11 basic to ultrabasic rocks, 2 fractionated
rocks, 2 clinopyroxenes of metagabbro and 1 clinopyroxene of metadolerite. For
the ophiolite in the Asako area, 11 Sr and Nd isotope ratios were analyzed on 4
basic rocks and 7 fractionated rocks.

The ®Sr/®Sr-*’Rb/%*Sr diagram for the ophiolites of the Eastern Unit is shown
in Fig.3. The reference isochron, which has an initial Sr isotope ratio (SrI) of
0.7051 and an isochron age of 282 Ma (Ishiwatari et al., 1990), is also shown in this

isochron diagram. The Yakuno ophiolite does not form a clear isochron. However,
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Fig. 6. “¥Nd/*Nd-'*"Sm/**'Nd diagram of ophiolite from Western Unit.
The isochron shows the NdI of 0.51263+1 and age of 310+=69 Ma. WR: whole rock, CPX:
relict clinopyroxene, MAFIC: mafic fraction.

most of data represent a positive correlation and plot around this isochron. Five
data with the underlined symbols plot below the reference isochron, and show a
linear correlation (age: 388414 Ma, Srl: 0.70353+8).

Fig.4 is the Nd isochron diagram. The plotted data does not also form an
isochron. The reference isochron, indicating initial Nd isotope ratio (NdI) of 0.5
12358 and age of 311 Ma, is determined by two data of metadolerite and its relict
clinopyroxene (Sano, in press). This age is similar to those of other ophiolites
from the Maizuru Tectonic Belt (280-310 Ma; Koide et al., 1987a, b; Koide, 1990).
On the other hand, it has been reported that the isochron age obtained from
metagabbro in the member of the Yakuno ophiolite is about 430 Ma on Sm-Nd
systemitc (Sano, in press). The NdI is 0.512265.

2. Western Unit

The ophiolites of the Western Unit has suffered a metamorphism of the preh-
nite-pumpellyite to amphibolite facies. Five samples were less recrystallized and
preserved their primary Sr isotopic natures. The isochron of these samples shows
an age of 281+=8 Ma and the Srl of 0.70359+4 (Fig.5). A relict clinopyroxene of
the metabasalt also plots just on the isochron. This supports that the isochron
age (281 Ma) and the Srl represent the original values of magma (Koide et al,
1987a).

The “’Nd/'**Nd-*'Sm/!*Nd diagram for the ophiolite of Western Unit is shown
in Fig.6. The isochron age determined by 5 whole rocks, 2 mafic fractions and
1 relict clinopyroxene is 31069 Ma, and NdI is 0.512626=+96.

The Srls of teh Western Unit recalculated using the isochron age of 281 Ma
range from 0.7035 to 0.7055. The NdIs of the Western Unit recalculated using
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Table 3. Characteristics in ophiolites of Maizuru Tectonic Belt.

Western Unit Kamigori Unit Eastern Unit
Structure E-W-~NE-SW NW-SE E-W-~-NE-SW
Age
fossil --- Permian Permian
magmatic 280~310 Ma - 280~310 Ma
430 Ma
metamorphic 270~290 Ma - 270~280 Ma
Ophiolite dismembered dismembered stratified
volcanics pillow lava lava massive lava
MORB-like basalt  ocean island basalt = MORB-like dolerite
(AK&TH)
fractionated rocks rare common abundant
Isotope
€ Nd + 7.9 e < +5
€ sr -8.0 +13.2 (-8~+25)

Tectonic Setting

marginal sea ridge

arc or ocean island

ocean island?

the isochron age 310 Ma range from 0.512590 to 0.512671.

V. Origin of Ophiolites in Maizuru Tectonic Belt

We summarize the characteristic of the ophiolites from each unit in terms of
their differences in Table 3.

1. [Eastern Unit

Sano (in press) reported the Yakuno ophiolite has two difftrent consituents of
yunger basaltis (300 Ma) and older gabbro (430 Ma). There is possibility that the
ophiolites in the Eastern Unit are divided into two part, that is, the older meta-
gabbros and younger metabasalts.

The younger ophiolitic basalts of the Eastern Unit were regarded as the frag-
ments of an ancient oceanic crust on the basis of their rock assemblage and strati-
form occurrence (Ishiwatari, 1978, 1985a, 1985b).
basalts and relict minerals indicate. that the rocks belong to the tholeiitic rock

The chemical features of the

series and show a similarity to MORBs.
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Fig. 7. ¢ Nd—e sr diagram of ophiolite from Eastern Unit.
The ¢ values are calculated from the initial isotopic ratios. The field encircled with a bro-
ken line show that of ophiolites from Western Unit. Cpx (star) represents a relict clino-
pyroxene. The extend of variation in each Nd isotope ratio is very small. Therefore, ¢
value can be calculated as follows:

¢ Nd:(Rmele_l) x 10*
R cHUR

where Rsample is the initial isotope ratio of the sample and RcHUR is the initial ratio of
CHUR (chondoritic uniform reservoir) whose present value is ¥Nd/"*Nd=0. 51264, ’Sm/
44Nd=0. 1967, *'Sr/*Sr=0. 7045, and *’Rb/%*Sr=0. 0839 (Jacobsen and Wasserburg, 1980, 1984).

The source mantle of modern N-type MORB has the highest ¢ Nd and lowest
e Sr values as compared with ocean island and continental basalts (Zindler ef al.,
1984). The ¢ Nd and ¢ sr values for source mantle of MORB range from+13 to
+3 and from-+10 to—34, respectively. In ¢ Nd- ¢ sr diagram (Fig.7), the mantle
array extends from the origin (zero) to upper left.

We could not obtain the clear isochron of the yunger ophiolites from Eastern
Unit. As a purely separated relict clinopyroxene has a low *Rb/®*Sr ratio (0. 016),
its Srl is not so variable even if the age estimation is mistaken. Therefore, the
Sr isotope ratio of the clinopyroxene (0. 70365+5) may be close to the value of its
magma. The ¥Sr/*Sr ratio of the relict clinopyroxene, which is the lowest esti-
mation, is higher than those of typical MORBs, most of which are lower than
0.7035 (Koide ef al., 1987a). The isotope compositions of the younger ophiolites
from the Eastern Unit plot on the high ¢ Sr side of the mantle array. The lowest
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Fig. 8. ¢ Nd—esr diagram of ophiolites of Western Unit.
MORBs from Indian ocean ridge, East Pacific Rise and Mid-Atlantic Ridge plot in the fields
encircled with a dotted line, a broken line and a chain line, respectively. Symbols are the
same as in Fig.7.

value should indicate a source mantle having a high Sr isotope ratio. The five
data with underlined symbols show the linear correlation (Fig.3). The age is 388
Ma and Srl is 0.70353. The corrlation may indicate another magatic activity. The
¢ Nd values (less than+5) of the yunger ophiolite are also clearly lower than
those of depleted oceanic mantle. These results evidently show that the younger
ophiolites were not derived from a typical depleted oceanic mantle but from an
enriched oceanic mantle such as a hot spot magmatism on an ocean island.

The older metagabbro (¢ Nd=3.4) shows also the enriched nature compared to
the typical N-type MORBs. This age agrees with the older correlation of the Rb
-Sr systematic within error. Sano (in press) concluded the the older metagabbro
is not drived form the oceanic crust, but from an undepleted lower crust.

2. Kamigori Unit

Ishiwatari (1986) and Ishiwatari et al. (1990) showed that the chemistries of the
metagabbro and amphibolite are similar to island arc magmatic rocks. His con-
clusion was obtained by the chemistry of the plutonic rock. However, the meta-
basalts of the Kamigori Unit show ‘the chemical affinity to tholeiite and alkaline
basalts occurred in ocean island on the basis of their high TiO: contents. The
high TiO: content of the metabasalt is never observed in the island arc magmat-
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ism. The chemistry of the volcanic rock directly reflects its magmatic nature.
The available chemical data are not so much. Furthermore, the specimen of Ishi-
watari’s analyses and ours are different. The two different results may be deriv-
ed from the chemistries of the different samples. If the both results are cor-
rect, it suggests that the ophiolites of this unit may be made up of tectonic slces
of various origins, at least two origins of ocean island and island arc.
3. Western Unit

The metabasalts of the Western Unit are MORB-like tholeiite. Being compared
with MORB, however, the metabasalts are slightly rich in SiO: and in normative
plagioclase. These features are observed in marginal sea basalt, In ¢ Nd- ¢ Sr
diagram (Fig.8), the ophiolites from the Western Unit plot on the high ¢ Sr side
of the mantle array. The source mantles may have a slightly higher ¢ sr value
than that of a typical depleted ocean mantle, whereas the ¢ Nd values are similar
to those of the oceanic mantle. Koide and his coresearchers determined the clear
isochron used by the purely separated relict clinopyroxene. The high ¢ sr should
be a magmatic nature. The result suggests the mantle source enriched in Sr
isotope, which originally has depleted mantle nature. They considered that these
characteristics suggest the origin of the marginal sea mantle.

Summary

1) The structure of the Kamigori Unit trends NW-SE, whereas the Eastern
and Western Units show E-W to NE-SW. The magmatic, metamorphic and fossil
ages of the all ophiolites are similar to each other, except older metagabbro of
the Eastern Unit.

2) The ophiolite sequences of the Maizuru Tectonic Belt are recognized. Espe-
cially, those of the Eastern Unit are relatively well preserved. In the Maizuru
Tectonic Belt, the ophiolites are rarely accompanied with pelagic sediments and
are lack in sheeted complex. The magmatic activities of the fracionated rocks
associated with the ophiolites increase from west to east.

3) The metavolcanics of the Eastern Unit are massive, though those of the
Western Unit show pillow-structure. The whole rock major element chemistries
of both Units represent the MORB-like tholeiitic basalts, but that of the Kami-
gori Unit is similar to oceanic island basalts which may include both tholeiitic
and alkaline rock series. The source mantle of the Western Unit is similar to
that of depleted oceanic mantle based upon the depleted Nd isotopic composition
and slightly higher Sr isotopic ratio than that of oceanic mantle. On the other
hand, the source mantle of the basalts in the Eastern Unit is isotopically much
undepleted than that of the Western Unit. Moreover, origin of the metagabbros
in this Unit is probably different from the metavolcanics, because the Sm-Nd age
of the former is evidetly older tha latter.
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Conclusively, though the ophiolites from each unit show the different geologic,
petrochemical and geochemical characteristics, having been resulted from differ-
ences in their source mantle, magmatism and mode of emplacement.
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Abstract Okhotskite, pumpellyite-(Mn?*) and Mn?* analogue of julgoldite are
found in a massive manganese ore from the iron-manganese ore deposit of the
Takamatsu mine as the products of zeolite facies metamorphism. They co-exist
in grain-by-grain relation despite their mutual chemical discrepancy even in a
single thin section, though the first one is most dominant in quantity. The
associated minerals include calcian braunite, calcite, manganoan ilmenite and
johannsenite. Of Mn?*-bearing pumpellyite series minerals AlO3-richer members
will be low temperature equivalents of piemontite, which is stable at higher
temperatures under rather an oxidizing condition through such a near isochemical
substitution as of Mn3*OOH for Mn2*(OH): unless low in Al,Os content.

INTRODUCTION

The recent studies on pumpellyite series minerals initiated by Gottardi and
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Passaglia (1973) have served to the creation of some new species such as pum-
pellyite-(Mn?*) (Kato et al., 1981), shuiskite (Ivanov et al., 1981), and okhotskite
(Togari and Akasaka, 1987). Besides them the Mn?" analogue of julgoldite has
been found (Minagawa and Momoi, 1990), though it has not acquired the species
status.

The present find disclosed the co-existence of three phases among them, that
is, okhotskite, pumpellyite-(Mn?*)and the Mn?" analogue of julgoldite in a specimen
from the iron-managanese ore deposit of the Takamatsu mine as the products of
very weak metamorphism of zeolite facies after the survey of Seki et al. (1969).
Among three members of pumpellyite series, the last named one has not had
species status yet. Therefore, it is referred to as Mn?" analogue of julgoldite.
The tentative name “Fe®" analogue of okhotskite” used by Minagawa and Momoi
(1990) was not employed in favour of the proposal of Gottardi and Passaglia
(1973), who allowed the creation of a new name according to the predominance
of cations in the smaller octahedral site (Gottardi, 1965) rather than the larger
octahedral site.

The ideal formula of pumpellyite-(Mn?") is very close to that of piemontite to
which a near isochemical conversion is probable after the partial dehydration and
oxidation of Mn?'. While pumpellyite-(Al), that has a potence to involve additive
Al (precisely (Al, Fe?")) up to the half of Y-site (Gottardi and Passaglia, 1973),
the rest being occupied by (Mg, Fe), has no corresponding counterpart as above
due to the higher Al:Os content.

OCCURRENCE

The ore deposit of the Takamatsu mine is located near Takamatsu, Yamakita-
machi, Ashigara—kami-gun, Kanagawa Prefecture, or about 2km NNE of Higashi
Yamakita station of Gotenba Line of East Japan Railway Company and said to
have been worked for a short while during the world war II (Fig.1). At present
only a small dump is left in front of a collapsed portal, where the examined
material was collected.

The ore deposit is involved within sedimentary rocks belonging to Tanzawa
Group, which suffer very weak metamorphism of zeolite facies. Nearby the
deposit, they include sandstone, pyroclastic rocks, and andesitic lava flow as the
principal constitutents. The sandstone comprises small limestone lens, in which
manganese oxide ores are disseminated, although the ores of this kind are seldom
found in the dump at present.

The examined ore is composed of minor braunite and apparently heterogeneous
mass of pumpellyite series minerals iwith the various shades of grayish salmon
pink to chocolate brown colour. It is sharply traversed by thin calcite veinlets
without regularity. Under the magnifier braunite grains forming black smears
therein are very minute and equigranular, whereas pumpellyites form elongate
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Fig. 1. Index map of the locality. The approximate
location is: N 35°22.3', E 139°7.4'.

blades or tablets aggregated radially to constitute minute spherules of submilli-
meter order, which are conglutinated each other. Such a texture is observed in
the lighter coloured parts only. The ore is devoid of any discernible arrangement
of mineral aggregates except for the smears of braunite, running parallel to each
in a few pieces.

Under the microscope the portion occupied by the minerals of pumpellyite series
consists of dense aggregate of spherules as stated above (Fig.2a). In the other
parts calcite cements masses of various dimensions, the larger one consisting of
blocks and matrices (Fig.2b). In the former smaller blades form radial aggrega-
tes as just stated. The back scattering electron images inform that the blocks
themselves are highly heterogeneous (Fig. 2c, 2b). According to the chemical analy-
ses one of them consists of pumpellyite-(Mn®*) and julgoldite, whereas the matrix
is occupied by okhotskite and julgoldite. The most dominant phase is okhotskite
after the X-ray powder diffraction study as stated later. Besides them a few
grains of manganiferous ilmenite are involved within the matrix, in which johann-
senite forms a tiny patch of submillimeter order composed of fan-shaped grains.

CHEMICAL ANALYSES

The chemical analyses was made by employing Link Systems Energy Dispersive
X-ray Spectrometer. Since the valency states of Fe and Mn cannot be determi-

23
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Fig. 2. a) Photomicrograph of dense aggregate of Mn*'-bearing pumpellyite series mi-
nerals. White grains are calcite. One polar. Field view: ca. 0.55mm. b) Photomcrograph of
calcite-cemented masses composed of Mn**-bearing pumpellyite series minerals. One polar.
Field view: ca. 0.55mm. c) Back scattered electron images of the same portion as b),
demonstrating the heterogeneity of masses involving blocks and matrices. Bright spots
are maganoan ilmenite. Field view: ca. 0. 5mm. d) Ditto. The constituents of block in the
right and the adjacent matrix were analysed. Field view: ca. 0. lmm.

ned, the empirical formulae were derived in the following way. The total cation
is taken as 8. Unless Si does not reach 3, a part of Al is taken to replace Si.
The rest of Al, Fe, V and Ti are grouped together, where Fe is taken as Fe®".
If the total does not reach 2, a part of Mn was added to this figure as Mn®". The
rest of Mn is taken as Mn?'. Mg is added to Mn?*, which is also used to fill the
site for Ca to give total number 2. Eight representative analyses after the addi-
tion of required H:0 content and the recalculation to 100% are thus obtained as
given in Table 1 together with their molecular ratios. The most dominant cation
in the larger octahedral site (position X after Gottardi and Passaglia (1973)) is
occupied by Mn?* and minor Mg in all of them, but thoses in the smaller octa-
hedral site are not definite but Al-, Fe**- and Mn®'-dominant phases are present.
These correspond respectively to pumpellyite-(Mn?*), okhotskite and Mn?* analo-
gue of julgoldite.
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X-RAY POWDER STUDY

X-ray powder study was made on the material with the lightest, or grayish
salmon pink colour to know which is the most dominant phase among three. As
given in Table 2, the obtained pattern corresponds to that of okhotskite (Togari
and Akasaka, 1987) among the known patterns of pumpellyite series minerals.
Owing to the reason that the tabulated pattern is for the material including three
mutually related phases probably with very similar unit cell dimensions, the cal-
culation to derive the unit cell parameters was not carried out. Repeated exami-
nations on materials provided similar pattern despite the apparent discrepancy,
informing the predominance of okhotskite in the ore.

CONSIDERATION OF THE MINERAL ASSOCIATION
The textural relation indicates that the association of three compositionally dif-

Table 1. Chemical analyses of Mn?*-bearing pumpellyite series
minerals. (They are tentatively arranged in the order
of decreasing Al,0O; content.)

Weight percentages

1 2 3 4 5 6 7 8

Si0. 34.61 34.16 33.52 33.67 32.80 32.59 33.66 33.25
TiO, —~ 0.48 1.43 0.50 = — - -

Al,0, 11.44 10.82 8.67 6.54 4.04 3.39 2.69 0.78
Fe,0;* 5.22 7.34 10.94 13.37 9.49 6.65 7.50 17.54
Mn,O0,** 7.59 6.05 4.45 6.23 14.51 17.40 17.44 9.46

V.0; - - - - - 1.10 0.71 =

MnO* * 11.60 11.41 11.73 10.14 9.22 9.06 9.79 11.34
MgO 1.62 1.24 1.81 2.05 2.10 2.28 1.93 1.18
Ca0o 20.99 21.59 20.85 20.74 21.05 20.83 20.66 19.98

H,O*** 6.93 6.91 6.60 6.76 6.79 6.70 6.72 6.46

total 100.00 100.00 100.00 100.00 100.01 100.00 99.99 100.00

*total Fe. **calculated (see text). ***calculated (see text).

Number of atoms

1 2 3 4 5 6 7 8
Si 2.99 2.97 2.97 2.98 2.94 2.93 2.95 3.05
Ti = 0.03 0.10 0.03 - = - -
Al 1.17 1.11 0.91 0.68 0.43 0.36 0.29 0.08
Fe®* 0.34 0.48 0.73 0.89 0.64 0.45 0.51 1.21
Mn? * 0.50 0.40 0.30 0.42 0.99 1.19 1.20 0.66
Vs - = = = = 0.08 0.05 -
Mn? * 0.85 0.84 0.78 0.76 0.70 0.69 0.84 0.88
Mg 0.21 0.16 0.24 0.27 0.28 0.31 0.26 0.16
Ca 1.94 2.01 1.98 1.97 2.02 2.01 1.99 1.96
H 4.01 4.01 3.90 3.99 4.06 4.02 4.05 3.95

Nos. 1~ 4 in block; 5~ 8 in matrix.
1~ 3 : Pumpellyite-(Mn?*). 4,8 : Mn?* analogue of julgoldite.
5~ 7 : Okhotskite.
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ferent phases are not homogenized under the metamorphic condition of zeolite
facies and rather higher oxidizing condition where the association of Mn®7, Fe®*,
and Mn?* in a single mineral is likely. Also, the compositional variation seen in
the components of aggregate are so dispersed that it covers far extensive area
than the compositional variation in pumpellyite-(Mn®") in a gabbroic breccia in
ophiolite from Eastern Liguria, Italy (Lucchetti, 1983), where the metamorphic
grade belongs to prehnite-pumpellyite metagraywacke facies, or slightly higher
than the present case. Also, the distribution pattern of chemical compositions of
pumpellyite-(Mn?*) in this locality does not always indicate any compositional gap
within the mineral therefrom. While, the present material involves three mem-
bers of pumpellyite series with discrete compositions coexisting in grain-by-grain
relation. But it is not certain whether the coexistence of such compositionally
different phases implies the presence of compositional gap among them or not.
No member of pumpellyite series minerals survive in the higher grades than
prehnite-pumpellyite metagraywacke facies but piemontite appears instead unless
the metamorhic condition is so reducing. Piemontite is less hydrous than pum-
pellyite. Also, the of compositional variation of piemontite is less extensive than
manganiferous members of pumpellyite series. This relation may be comparable
with that seen between the ordinary members of pumpellyite series excluding

those rather rich in Mg and epidote.

Table 2. X-ray powder pattern of okhotskite.

1 2 1 2

aA) 1 4 1 d@A) I dA) T

4.76 60 4.79 80 2.197 40

4.43 30 4.45 30 2.164 25 2.155 20

3.96 15 2.096 30 2.099 20

3.87 70 3.87 70 1.915 20 1.913 20

3.84 15 1.906 10

3.43 25 3.45 10 1.873 20 1.873 15b

3.093 20 3.081 5 1.815 45

3.025 15 1.724 10 1.721 20

2.961 100 2.945 100 1.688 5b

2.879 25 1.669 25 1.667 10

2.720 70 2.730 55 1.636 30 1.625 20

2.665 45 2.663 35 1.627 20

2.553 45 2.543 35 1.588 15 1.588 15

2.491 10 2.491 10 1.561 20 1.560 15
2.454 30 1.514 15 1.513 2

2.384 45 1.512 15

2.376 30 2.374 30 1.492 25 1.499 5b
2.287 15 1.491 10b

2.214 30 2.206 40

2.197 40

1. Okhotskite. Kokuriki mine, Hokkaido. Cu/Ni radiation.
Diffractometer method. After Togari and Akasaka(1987).

2. Okhotskite. Takamatsu mine, Kanagawa Prefecture. Cu/Ni
radiation. Diffractometer method. The present study.
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Including manganiferous pumpellyites of this time, all the members of pumpe-
llyite series are low but inclusive of MgO. This tendency is comparable with the
cases of clinozoisite, epidote and piemontite, all of them excluding Mg. Though
less common than pumpellyite-(Al), pumpellyite-(Mg) is known as a metamorphic
mineral (Seki, 1958). The behaviours of pumpellyite-(Mg) in the processes of
progressive metamorhism will differ from that of pumpellyite-(Mn?®*) due to the
absence of compositional counterpart thereof, namely the former will yield an
assemblage of epidote or clinozoisite plus any magnesian mineral whereas the latter
will be converted into piemontite directly without any change of components but
discharge of minor water.
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Lithological description of cores drilled at the Kamakura Earthquake
Prediction Observation Station, University of Tokyo.
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Abstract: Lithologcal and compositional characteristics of the 250m-cores obtai-
ned at the Kamakura Earthquake Prediction Observation Station, University of
Tokyo (Fig.1) are described. The cores are lithologically divided into A, B and
C rock units in ascending order (Fig.2). A unit consists of pyroclastic medium-
coarse sandstone interbeded with thin pyroclastic beds. B unit consists of siltstone
bearing pyroclastics interbeded with thin pyroclastic and fine sandstone beds. C
unit consists of siltstone interbeded with thin pyroclastic and fine sandstone beds.
The lithology of the cores is comparable to that of the Late Miocene-Early Plio-
cene Zushi Formation of the Miura Group. Calcareous nannoplankton age of the
cores is correlated with CN10b(Early Pliocene).

Compositions of pyroclastic beds from the cores are characterized by a suits of
mainly pumice, scoria, volcanic glass, plagioclase, hyperthene, augite and common
hornblend, with minor amounts of biotite (Table). The outline of volcanic glasses
from the cores is entirely composed of extremely vesicular glass shards (Fig. 4).
This outline is similar to the modern volcanic shards from violent volcanic

eruption.
I L & I

PSS EGEA T i H 7 T B B BRSPS sk b2 SR R i 5 B A LAY (Fig. 1) ik
T, 1983%ERES00m O HFEFAIE N O E 2 1Thh, ZOMHI THEC & b 7n - THE 250~
500mE TOA —L » 2 7TERBE BRI, DX RERBDOE—Y v 7ERHL, —BOBSET
BHETIIEL Z ENHET, WMREEROEBEEORRNAICET S Lo TELEELERTH
bo ABETIXZO 2T ORI, T v/ LR X BHERENR S X OBHRER OB E O
BEHER IO WTIR RS o ARG DO —IT 19884 H AHE & ST RS THE L,

APECHI D, BRHEDEEY 52 T B o@D EEE TN > Tk it
B KR LR EROME  ZFBI% B L O N KRF IR R E R HE O
HEEHE, *ior v 2 (LEERD RER L Tk nwic I RSB IR B 80E o M B
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Fig. 1. Locality map of the boring site, Kamakura City, Kanagawa Prefecture.

MRBBCRILB LT 5, PFeE0—HIC i3 IAEFE (No. 62740486) 2 {FH L1,

K=Y v« a7 ORMBEEHK

a7 OEMEEIER /10 5 ORKA FR L b, BETEILEZEYTH LI, S5k
> v 7 ALESHTRERN S L OBEIRKE B OB E 5 T R A BRI L 7ce TR R %Y gra-
phic method & X v =4 (Fig. 2)o

a7 EEMOEC IV TMEIDA, B, COIBHIKS T&E5, ThEFhOEMEIIKD
LowEHTES,

A BRI EES00~489m) : scoria B ¥ 7ot pumice B, H 2\ iELEORKEER (B
JE 5 ~20cm) % PR HTr scoria, pumice ¥ U H OREK AEKE i~ MBS E S 70 5
(Fig.3a,b), BEPSGEF D scoria 1% coarse~granule XTHH, pumice 1% granule~
lapilli X TH 2%, WERBCEEI S scoria ® pumice X granule~lapilli X ThHs, F7,
1mARDPHFERF D EEND, BIKAERB T LA ORISR RTE oAb 55,

BEUREIGEE489~469m) : scoria B F 7ol pumice B, H 5\ REORKEER (B
JB 3 ~30cm) &IREC L scoria, pumice FU D DKE L FEBNLIRD, BIKEBFD
scoria X fine~granule XT& b, pumice (L granule XKTh5, v M EBCEET S
scoria % pumice (X2~ 3mMARTHH, WEABIML h b FRDBIEC S, Hf =~ o ik
OFEREERICEBNEN D, BIKEB NG & A EVEREE LRI, — Btk e 53 &
TAHEDDH, —iBICik calcite vein 23FBDd b5, LATEREATOM L b i Wb 2
“Sagalites” ’RDHBND. PMEORELI V27 NELLLEMIhTVWLBEL L,

C B HIE£469~250m) : scoria B F 721X pumice H (Fig.3c), #5355 5E DBIK
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4§8.50~58
Pl

Fig. 3. Photographs of cores.
a) cross section of core, pyroclastic very coarse s.s. bed. (depth
498.5m). b) pyroclastic coarse s. s. bed. (depth 489~490m). c) pu-
miceous tuff bed, thickness 40cm. (depth 360.5 m). d) tuffceouse silt
s. bed with lamination and bioturbation. (depth370m).

BB (BE 4 ~40cm) R, MF~FROBRKEWERE (JBJF5~180cm) A #icKf v b H
Bhbich. v MERRIERICE 2~ 4mAD scoria ¥ pumice 235ET 5., BIKEW
B3 lamination % bioturbation 23 L\ B3 3 Hh 5 (Fig. 3b)o LA L “Sagali-
tes” I UD E LTHALRSL KA, v=, #h (BIt) 7k EBRH b5, FICEE410
mind EEOBECELSGEND, PBOREC IV 2T7RE LI ERIhTWLEHEY
BHaT7LhEBUT, ERFRIARETHLNEHEEN 10° fikoBEF L T %,

2 74 E0mOUEEENIL, F v/ IbAD Ceratolithus acutus & C. armatus DEH
T b, EEIETNO CNIb KSR ENBLMCER TGS (FME, 1987).

Pk k57 Bk, SETHEMEL O REMY BkT 5 i =R =HEHEETREOAM
(ILHE, 1986) & LS HIET 5o 2 7 &ff% il L CE xR iR e IKE#EE L20 b ie
St Ay, TLREIE s (1987), BELizAs (1991) 7t ED 7 v /LR L AETFEOBFICH T
% &, ETERRCtEEnG.

BIKAEO#ERYME
B A HR O R A 46E T BRI L7 (Fig. 2), AR AHEOBRYBE L HRREBO ¥
FEETXL L9, BEREOFIEELESRAEF Y (FR L. & T TO BESR% Table
CFRT, 2 748EE S L THEERYE - LTHR TS0, £AR Tk pumice & scoria,
Ky s AR, SR CIEAER, SRR, YL, A0A, BERE, BEME, #ub
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Unit | Sample | Lithic | Glass Crystal fragment Micro | Matrix
no, fragment | fragment | Pl Hyp Aug Hb Bt Mg | fossil
46-b - %k X  x ox - - - .
46-a = - X % % - - x e
43 — sokk ¥ %X % - % - X S, 8.
42 = Kok X % x - % - X silt
40 P = X ok % % %k - = 8,8,
39 = ook x % % - % - 3 8.8,
38 = sokk e ® S.S.
By = ook X %X % % % - = S. s,
C 36 P KK X % % % - - =
39 P>§ - ¥ - - - - - K
34 P>S = X % ox - - - *
33 - - ¥ % % - - - - silt
32 P = X ox % - - - -
30 P — ¥ - - - - - *x S. S.
29 S>P = - = = = = - % silt
28 P = X %k % - - - -
gl P - X % x - - % =
26 - K ¥ = = = = = % silt
25 = - ¥ ok % - - X -
24 - = X % % - - X % silt
23 = X % % - - - X silt
22 = = X %k % - % - * silt
21 P = X % % - - - * silt
20 P>S - - - - - - - - silt
B 18 - = X % % - - - -
17 P ok X x  ox - - - & S.S.
16 P>S§ = - = = = = = -
15 = X% % - - % = S.8
14d | P - - - = - - -
14— - - X % % - - % -
14-b | P>S - £ % % - - - -
14-a ® X % % - - - -
13 S>P - x - - - - - ® S. s,
12 P - ¥ % % - - - _
A 11 = £ X% % % % % -
10 P - X % % - - - -
9 P>S - ¥ - - - - - % S.s.
8 P>S = X %X % % % - % S. s,
T | P>S - X % % - - % - 8. S,
T-a | P>S X ¥ % % - - x = S. s,
6 S - X % % - - - -
5 P>S - ¥ % % % - - % S. S,
4 P>S - ¥ x % - - - - S.S.
3 S>P - ¥ % % % - - % S, S,
2 S>P - X% % %k - % % S. s,
1 P = ¥ % % - - x % S.s.
Table. Compositions of the pyroclastic beds.
P; Pumice, S; Scoria, —-; poor, *; common, **; rich, ***; very rich.
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1§ 103 D818 080148

Fig. 4. SEMs of the volcanic shards from the pyroclastic beds. Particles are angular and
vesicular with vesicles ranging from spherical to ovoid shapes. Some vesicles are
filled with fine grained adhering dust.

a, b, c; rock sample no.36 (depth 294m). d; rock sample no.36 (depth 294m),
enlarged photo of fig.4c. e,f; rock sample no.37 (depth 292m).
a,b,c,e,f: white bar indicates 10#m, d: white bar indicates 1xm.

ATIHELR, BEEFETHD,

a2 7 L& RT AR EOERMBEAL, TMOA, BRI ERHB IO RERT 4%
{, Lo CBRRKILT Z AR H -, Fi, 2RMNITERR %L, KUK 7 AR5y
fEah ik Ao, SRS CERRA, BERREA, HEEATBNCEEA TS0, A
BA, RERR IO OBKER CEEN TR ) ERFEIIE ., &k, Zhbofk
ARG IS THECRBEY R > T 5, 2RHIRIEKERZLIZDLRT, —#HO
KUTEE fThhicZ EHRLTW5, fak, HIRRIOMILADS = 7TEEERT %,

Kz s AR OFBEY R TFEHE FCHE L (Fig.4), EFEWCHETH D, 7 ANEE
LRI L5 R LTHY, 77 ADEMBY BAEL TV, Inboiél, Hit
k1L phretomagmatic eruption @ volcanic shards SEMEE (Heinken and Wohletz,
1985) & LT WvW5b,
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¥ & &

N ERATH R M BB 5 B RIS A B L R B GRS A BT I B\ T
BlEhich—Y v 27« a7D5h, EE0~500m OF —L « 2 7EROHBEZEAEMEITT
DEBHYTH b,

1D =2 73EHOENCI D FrbA, B, COIBHIZESIhS, AB (G00~489m)
¥ scoria B F 721 pumice B, 5\ idEREOERIKAEHERE%HE L scoria, pumice#
U Y OREIK GEIKE b~ MRS e % . BIE (489~469m) 3 Bt K S8 4 S w ki
scoria, pumice ¥ Uh DR v P EENDLED. CHE (469~250m) 1ZBEFCATHEE S, Mk
~RROBIKBEW AR HOKE LV M ERM LS,

2) =27 0B FE=R2MERETRoRHCHIET 5. T, 7 v/ LAEFERN
IO CN10b 7R3 2 25, 2 7 &FIETFRERRCH LI hs

3) \BKERBOBBE L, pumice & scoria HFDEAR, KUF 7 AR, fHEA, HRE
, WA, MG, BER, MERSOEmESE, AR, BEZOMLETHY, 4
AN K & e B IERD bhis o,

4) KIWUFFARIREL TR XS RWRRH 7 ADBEMByBHE LT WD 2 Lin
End, BREOLKIEHCI > T ebI3nido:ELbhb,

5 B X ®W
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Radiocarbon ages of the molluscan fossils from the Holocene deposits
in Kushiro Moor, Hokkaido

Yoshiaki MATSUSHIMA and Junichi YAMASHIRO

(Kanagawa Prefectural Museum and Kushiro City Museum)

Abstract

Three radiocarbon datings were made for the molluscan fossils collected from the
Holocene marine deposits in the eastern part of the Kushiro Moor, eastern Hokkaido
(Fig. 1). The samples were obtained from three localities situated at the inner part
of the marine beds in the alluvial plain.

The ages obtained (6910+150,5620-+120 and 5320+90 yBP) are consistent with the
former estimation that the marine beds in the Kushiro alluvial plain were accumu
lated during the culmination stage of the Jomon Transgression.

Among the molluscan fossils collected from the three localities, thirty four molluscan
species were identified, consisting of 12 gastropod and 22 pelecipod specis (Table 1).
Most fo the species are known from the present-day Kushiro Bay adjacent to the
Kushiro Plain. In addition, however, there are warm species, Meretrix lusoria Roding,
Mactra veneriformis Reeve, Phacosoma japonicum (Reeve) and Scapharca brou-
ghtonii (Schrenck), which are absent in resent Kushiro Bay and the east coast of
Hokkaido. The inner bay environments in the Kushiro area during the Jomon Trans-
gression have been estimated to be comparable with those of the present-day Mutsu

Bay. The ocurrence of these warm water species proves the estimation.

Key-word: Radiocarbon dating, Kushiro Moor, Holocene, Jomon Transgression,
molluscan fossil, warm water species
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Wig\ho~= 7' ) Meretrix lusoria Roding & >4 7% Mactra veneriformis Reeve » %



38 Y. Marsusaima and J. YAmASHIRO

\N Z
N
o E e I
o
W
€
0 5km
S — |
Iy

K1 SUEEKES B 5 Mgkd 80 o B b0 b
(Loc. 1: &%, Loc. 2: ¢4k, Loc. 3:HBE)

WML E RS Th T T 5750 D s # 3 #14 Phacosoma japonicum (Reeve) 7
# #A Scapharca broughtonii (Schrenck) 7z & DIEFAEDOEE AaS T (IR,
1955; &%, 1961; MIRHZAH, 196678 £)o S HICGIHIREF ML O AR S h 7o ST fUR
B~ o BIR (B2 i3RI RERMM BIE) 261, ZhboBRiRED Hst+ LT
Whe ZDX5TIn A bAME CHERAE AR TEO, MR REL~srCE
WIEITh ol & EhbTE D, TOMHNERIIEAL IR Tty SREEEZED—A,
IR PNBRE FHC 4547 3 5 YRR EETE o 3 i sa LR AR Y 2 B AREE L (U
X, 1987; 1988; 1990) » T, DA MEEXHAWTUCERMEELER L1z FTOME, MX
U~ BTN 2 T DV o 2 M SCHE i il 2 7R 976910+ 150, 56204120, 5320=90 4F
BIDEMRENIE B, & DEMREL DARIBORFREY, BEEREIICIEL D
EOBRBETH -7 ERHONC v, & CFDOMELRET S,

SR ERERICHIT 3 REAOUCERAIE

EER
Bl & {H :5320+90 yBP. (3370 B.C.)
Bl E % 5 : GaK-14230
[ FAEHE (FEEEERFELER)
= 7 s 74 Scapharca broughtonii (Schrenck)
£ B 4E H 1 1985~86%F



oM #
£ A

OB DR :

Ty

K2

moE fE:
e F 5
T RBIRE (FEERREEET)

HoaE
BN B
BHaE A

Ik

O G
B OH g

BUBHDBEH :

Radiocarbon ages from the Holocene deposits in Kushiro Moor 39

Hfs—
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wEEdbha (LR, 1990) = OHICIIBIEDHIE A Fl & 5 EEBFEE CIAE R L
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Decapod Fossils from the Pleistocene Shimosueyoshi Formation
in the northern part of Yokohama City

Hisayoshi KaTo and Akihiro Koizumi

Abstract Decapod Crustacean fossils from the Pleistocene Shimosueyoshi For-
mation are described. The studied material came from near the type locality of
the formation in Shinohara Town, Kohokuku, Yokohama City. They include Upo-
gebia sp., Callianassa sp., Pachycheles sp. (cf. Pachycheles stevensii Stimpson),
Phylira pisum De Haan, P. heterograna Ortmann, P. syndactyla Ortmann, Pugetiia
incisa (De Haan), Charybdis japonica (A. Milne Edwards), C. bimaculata (Mires),
Eucrate crenata De Haan, and Hexapus anfractus (Rathbun).

The decapod fossils are mostly preserbed in a dark greenish gray massive silt,
about 2 meters thicks, in the lower Member of the Shimosueyoshi Formation.

The decapod assemblage consists of 3 Anomurans and 8 Brachyurans. All the
species described herein are known inhabit in Tokyo Bay or Sagami Bay except
for Hexapus anfractus.

The assemblage is characterized by the predominance of Eucrate cremata which
is an inhabitant of muddy bottom of inner environments. It includes some inter-
tidal species such as Phylira pisum which was probably transported from near
shore habitats. Such a paleoecological interpretation is consistent with that derived
from the co-occurring molluscan assemblage that is largely composed of emba-

yment species with some admixture of intertidal ones.
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FREBIC Y ¢, THEOAHERRI=E (1982) -7,
Order Decapoda Latreille, 1803

Suborder Pleocyemata Burkenroad, 1963

Infraorder Anomura H. Milne Edwards, 1832

Superfamily Thalassinoidea Latreille, 1831
Family Upogebiidae Borradaile, 1903
Genus Upogebia Leach, 1814
Upogebia sp. 7Y +=2D 118 (H3-1,2)

LA DR SEFEITIE TH 55, Wi Dk D TR BB,
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X2

H. Kato and A. Koizumr

1. BHEE I Y (bELERE (TREBERBTEL Y 3~4m D). 2,3 ERILAD KF
HTOEE FFIERELRT). 3—22~E, LY ERNBHEBRRCER IR LAV
SRATHREINT A ERRT. 4 VoS FHICE LT Pahycheles sp. (RHID%E. B
BV N FOEREE). 5. WE v NICEE LT Charybdis sp. 6. fIRDOEBEFICHOLTHE L
o Charybdis bimaculata - FEucrate crenata. 7. B8 > V@ Ll Hexapus anfractus
(K 6-5 L REEA). 8. WH> A MCELK E. crenata (K6-1 L[AEA). 9,10. Fic—xfo Ayt
D% E. crenata. (A% —-"— 4~7,8a,10: 1cm, 8b; 10cm).
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F1HILELHERT, Tedtt, MM T&D 180, HCliEgo 3 LomRisR
dDbhic, WRIMAPS LSRERLTH5LD0MEL, BORECEML 7\,
Family Callianassidae Dana, 1852
Genus Callianassa Leach, 1814
Callianassa sp. A7 7V 0 1H# (X3-3)

BN A R < SHBIEEET 218, $RET 1 EAE LRI,

EFIMIATIS S DA, ETBEEI T SsbELRS, WMIFEZCNLASET %,
TEHERARL, BRI GERESN AR, RRICIEAREERT S,

FRE OB EFIIEE Rl W% ThH 5,

FHUE(m)  EER27.6+, HAIELT.8

Superfamily Paguroidea MacDonald, Pike & Williamson, 1957
Family Porcellanidae Haworth, 1825
Genus Pachycheles Stimpson, 1858
Pachycheles sp., cf. P. stevensii Stimpson, 1858 = 7 » =&~ 7 (X3-4)

BEED, »v VA TR FET5 AR TR > T1LEELA (H2-D.

ST 0.5m EEE TORIAFRICEDLNR, TOHh% 3LOMEIES, EHEMIL
RO ERICE PR 52, WIS & HEHTFETH 5. BRI EF LR
B, IR KRS IR 1K %,

BAEREDOEETIIHLT2LEWNIH S L0, P. stevensii bt KE L Enb L2 AT,
FHEIfE(m) ZE7R16.5, FEIEIO0. 1

Infraorder Brachyura Latreille, 1803
Section Oxystomata H. Milne Edwards, 1834
Superfamily Leucosioidea Samouelle, 1819
Family Leucosiidae Samouelle, 1819
Subfamily Philyrinae Rathbun, 1937
Genus Philyra Leach, 1817
Phylira pisum De Haan, 1841 < x =27 ¥ (K4-1,2)

BT YRS 2 A, RE2EETRS4EBbA, BRI, I<SbL, Ffl
BITERIOBIAE L, FFERABE TRl Y T @ RERN TH S, BB EBENCSD
bR, AHEERDS, BEIREEME L ZERCET, PRECELGRCHBEHKE %
Lo, HEEATE, fEE, PEE~DETIL S bAR, ThbIEJIEVWHETRIbRS.
RIS TR AL b5 AE Eo RIS ER S cor, EFRYERLT5, Ef
B, BE~OREHTCERSREET S, S/ NI B SBIET 5.

FHlfE(m)  F&16.5, HE16.0

Phylira heterograna Ortmann, 1892 ~V +V =2 7 (X4-3,4)

LTHOL 1L AEDL O LA LIS HIHEE 1M,

FRATRE TR E > AR T, BREOKD B2 IR0 BT P pisum X hIk<,
A bl T5, FROEVEIHAK TH S, TOTHRIIRH L, BOFARIL
BRTSHLELR, BAZLCKRERLOYE L5, BRE TR EHR~BER & iRsich

CHSTR AR BRS . EHIEET, ZEEHIER CREE) LEBOREIL, BIERLCTH D,
FTHEoOFEEAC 1 &0 @R FINAD D HEEICOV S, FEHECIIHETEI W KEoHEEI D 5,
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X3

1,2,4:5, %2;
side. d, left
inner view.
a, outer; b.

3. natural size. la-d,2: Upegebia sp. la. dorsal; b, ventral view. c. right

side. 2: Chelipeds. 3: Callianassa sp. Palm of right 1st leg. a, outer; b,
4: Pachycheles sp., cf. Pachycheles stevensii Stimpson. Palm of right chela.

inner view. 5: Pugettia incisa (De Haan). a, dorsal; b, ventral view.
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X 4

1-5. X2, 6-9. natural size. 1,2: Phylira pisum De Haan. a, dorsal; b, ventral view. 3,4:
P. heterograna Ortmann. 3, Carapace. 4, Left chela. 5: P. syndactyla Ortmann. Carapace.
6-7: Charybdis (Charybdis) japonica (A. Milne Edwards) 6, Palm of left chela. a. outer;
b, upper view. 7, Carapace. 8: Charybdis sp. a, dosal; b, ventral view. 9: Charybdis (Go-
nioneptunus) bimaculata (Miers). a, dorsal; b, ventral view.

51
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H. Karo and A. Korzumr

KX 5

all figures are natural size. 1,2; Charybdis (Charybdis) japonica (A. Milne Edwards). 1,
Fragmented carapace with left chela. 2: Both chelae. Charybdis sp. Right chela. 4:
Eucrate crenata De Haan. Carapace and chelipeds.
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X 6

1 a, b, 2. natural size. 1c.X1.1, 3-7.X2, 1lc.xX1.1, 1-4: Eucrate crenata De Haan. 1-4. a,
dorsal; b, ventral view. 1.c, Chelipeds, 5-7: Hexapus anfractus (Ratbhun) 5, 6a,7, dorsal;
6b, ventral view.



54 H. Kato and A. Korzumr

&) AEOARAERBEOMER»LLEHRLTWS CGRIMLAN RS, 1977,
FrfE (um)  HR10.7, HIE1L.5

Phylira syndactyla Ortmann, 1892 v 5= 7> (X4-5)
R & g o —3% k< A, WERHRERIFRERES 1EED %,
EREAL L5 BT, Wil gL vE, ERMTETIERTHSL, BEirEs

<, MBEFHEML, FEOBRINIRE/NTYSHED, PNERRE TR S, %A

BILZ MO BERIC S D EBbhb, BERIAREBVS, FRE—HCSHL bEd, Bk
TONLIR E M EEIESI o bhvd . PRI EEE UTRERD, K S5 B~ 5 5
AT CEESRPNER YD % o
PR (m) HR12.1, FiE1l.5
Section Oxyrhyncha Latreille, 1803
Superfamily Majoidea Samouelle, 1819
Family Majidae Samouelle, 1819
Subfamily Acanthonychinae Alcock, 1895
Genus Pugettia Dana, 1815
Pugettia incisa (De Haan, 1837) v ~RXE75 = (X3-5)
MED 1 AEDATH Do T Icic AEHIAZ 2 o ER B LOEH T, #EY xR, FHX
BH TR ERIR TV, FARERYbL TR, SHOZAFELL, L v
A CVFINCH < o REBIER CRIECEA=ZAP L - TRD B xR, BREsmix
PR D LCFMERE LT, DI LRIEED. FOEBIZEZ 4L 5L B4, FiEgo
S BATIMINT 1 §ifiA i 2 5 o ERMAB~BBIERL TERL R,
HHEELGIRIEART, SNBSS LoOgEERRcSsb Ebh s, BATHCITEGE
Kios 3~ 4 fHI 5,
(%] Pugettia incisa DA S HHEBEHEOBELLSOMEN B2 CEHILAEHES,
op. cit.).

FHEIfE(m)  H&£I19.7+, HIiE13.3+, HEHIES. 2

Section Brachyrhncha Borradaile, 1907
Superfamily Portunoidea Rafinesque, 1815

Family Portunidae Rafinesque, 1815
Subfamily Portuninae, Rafinesque, 1815

Genus Charybdis De Haan, 1833

Subgenus Charybdis DeHaan, 1833
Charybdis (Charybdis) japonica (A. Milne Edwards, 1861) 1 v # =
(X4-6,7, X5-1,2)

RELISERN 2 Mk, #HE2A3ME (ObEROMAEES b1, A -7dD 1)
DRRD BT,

o 6 WizIERADO =M T, MAlOR Eikd MO T8 L b TV i
o 6 w05, 1tk REAED BEDNDIL, FoHELPOLNI -, PR /NI
L DI HMGERERL, HOBIEN 150, EFRTRTCORC IR EERE L > d DR
BHERETEC, B I OELE 6 W bEET 5B e 16035 5 o sHHO S EIEE I 1 S (£
HHIRLTW3), BBICiE 2 8 2 7.5, BEINBCIE 1 KR TE, Ao 3/
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BIREE G, REBILLCAREIRTRL T, 1SHERD 0L THS,

Uig#&] Charybdis japonica FHATIE, ST LROMIDE CEIM®E ~KESN F Tk
SIEHIC A ID =D —DE0, (LATH IRMWEHRG 25 %5 (47F, 1958, Imaizumi,
1959, H#(LADIFES, op. cit. 35),

FHAUME(m)  FR22.2+, FiE40.3, HEER4T.9+, ¥EHE KRS 1

Subgenus Gonioneptunus Ortmann, 1892
Charybdis (Gonioneptunus) bimaculata (Miers, 1886) 7 x+->v A4 v H =
(K2-6, [X4-8)

L ERR LORELLERLE LEED 5,

FEO6HED 5D, Wk JOTEEILEACHIHTH b oo T e R E v, s AR At
EE LT 5 Al 6 BiZes 1 A AMIlA DI ShclTh v, E2Wree/ NS H6
WIIMEREE AL RE -, W6 REOMERRIAFOHEB THITEh T\ 5, $FEkE
PTEFE L T2, REHOBRIIAELRE SRS, FRBERIITHEIET, 23R
ORABRETH D, LIEE IOMBOPNENCEROEZ VS D, B EXS,

FHUfE(m)  FR18.0, HIE27.7

oM d, Charybdis BE AL EHEOKR, #HHOW 3L W ARECH 2 % & DIt
Dichotz,

Superfamily Xanthoidea MacLeay, 1838
Family Goneplacidae Macleay, 1838
Subfamily Carcinoplacinae H. Milne Edwards, 1852
Genus FEucrate De Haan, 1835
Ecrate crenata De Haan, 1835 <7 = (X5-4, X¥6-1~4)

BHRITEG (5 L22@EELDh b & HEEENS), EAISHE, ZOME&DdEl73EB %,

ERIIAORGRAR T, IR BT 5, Sl cis cZECyrh b, 7
A TS ¥ % M 0s 4 RIS A%, B8 4 BRI TAER S Tkl oo <,

FREZFECT, BETFIVEIYHLAEREMIEEOR G E T EALELED -
o (K2-9,10) SHHEFIIFH TI L S bARAE RV S, WEIAZKT 12D b, WIEE
DOFMFEIC 1 4, AEIEO RN 2 505 NMLIINAR LIS,

(%] Eucrate crenata DILA KR OZEFHHOMHE (T, op. cit.), EHBOWE
Basbsnebns (Eucrate sp., cf. E. crenata, BEIL, 1986). BWA XK FIELE, 7 &=V
B, v— v VEEETHHNRMOR, KEIS~110mDH, WRECETE Xhb,

sHRfE(m) OFR25.1, PIE32.7, £%EAIR21.4, OFKE13.4, FiE16.3, A%AE10.5,
®H£K19.8, HIE24.6

Family Hexapodidae Miers, 1886
Genus Hexapus De Haan, 1833
Hexapus anfractus (Ratbhun. 1909) b x 2 7 ¥ #= (F2-7, K6-5~7)

S B A2 ST ERE L AN, SHH - FHO—EH L TR LH, TROLDOEAN
3RBD

FIIRE] T, MBI ALV BABCIRE=HH O DT RO/ S 7=
B5Do WHRITFE TR EDbLN S,

S - TR TE LIS . HIIE Hexapus sexpes (£ 7 v =) KHhbhb X
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SIhEMm TR s T Lo, REFRICHEPHLNTH D, HEOKEIEROE=5H2>F
BOWITTER TEIeh o7,

(iig]) LR LAHBEOIHEE,» LRGN DS Gl tABES, op. cit)o

FHAME(m) R 1, FigE14. 4

THEERBEOR

Eucrate crenata % T4 35 HHEETSE (MREELER LITRT) X, ZEAENE
B1T~19mfhE (7 =LA ERE, K1 B) »HEH LT,

Upogebia BIY, TEF20m X £ J40mAHEOPLLMEDEIKE / ¥ o — L HFRET S Z L4
i olzo 20 Upogebia BrE&lsZ LDLHVAKE, ¥ 2 —T, FRIIEIORELD
M NIEFRZETH D E DS LD, 7 ) —= v 728l L, FHAHVEBOEENTEA L
TERRVDT, Upogebia BOWERMBR I {IgoTWd LAbNS, Larl, ZD/ Y.
—iL, EEWRIRY v AL ORI RniiShic, THBLARTEEL 20 ETHm
it o C BRI AN CEER BT~ Foiq 7 (K2-2, 3% BB OFi Upogebia BTH
HAREMESAKE L, ZOEBEEINLYDLONTHING,

Callianassa J&V%, THELCAERBIEL ) B0 AWERLOZE L WHERE (EE20my]
%) mb, BEHOEEAUILUIEE L, BHEEI WA, BEOLYE L Pachycheles
By FAg Al EABELSL S b Ehi (K2-4) X5, Callianassa | b HEWpiEEL
WEoT, Iy EMENLBEALCREELSH S,

Phyliva RO 3D 5 b, L& BBl P. pisum TEBHEC, o 2@y
DI BRI IR % o Leucosiidae (= 7 v 7 =8 O = 133 HE A M LR TEFE T
BB, P. pisum 1L, FEED D IR EBICER I T, Eucrate crenata OB, 1
HE (L AETEECL L IR EEZ bR,

Eucrate crenata 1%, Upogebia %< LEHR LI THEAAGD 5 b TEAMIS L, &H
DI\ TEED 2/3% 5D %, E. crenata FHEDHEELHEBIC S EBICH bR,
KIEI8~110mICE R T 5 & Ibe Charybdis BD C. japonica & C. bimaculata B
EOMHEESLHABCRERICEAORL I =TH S,

FEHLTHED S b —HEBROERE X V&GO \d D Hexapus anfractus T
RAEGA B, ~ v 2BREDBREINT VS, 7 20EBIRTH 1 OBE
itk Sh, HBHRED D EAELSER LI OIXEKE:,

FBE O EHH TS LA OBRNIESE, ez oo s (HEE - RH, 1988, B -
o - A, 1915E7% ). chbofhicd - T, SEOHE L FDTHE S LISEMERA
EETE, EMTBEYN «ERZ2HT — 2 BT bR, SR THRBREMEI BT
Lol bbnbLBbhb,

kS & o)

1. GRS BIRET, FEEERED FTRER THEN D Eucrate crenata & ERE L
11O+ AR A LE L,

2. THEAEIRETLEBEINEORET, HRHMAELLORIARE Bt s B
bREbI, ZhbIZIREEEAERED L FANMTh 5.
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%1 EHUL+MBERUEZEY

T
Carapace with | Carapace| Chela

appendage

Upogebia sp. 20+ 20+

Callianassa sp. 3

Pachycheles? sp. 1

Philyra pisum
P. heterograna ! | 1

P. syndactyla 1

Pugettia incisa 1

Charybdis (C.) japonica 1

o= = oo | — | w

[CREN)

C. (Gonioneptunus) bimaculata

|,

o
%

Eucrate crenata 22 52

[

3]

Hexapus anfractus 2

WE ATREYED D ICEELT, HMIRE K REOHKEAEN « AT
SO BRF EHMITIE, EADOIERR L SICHlipI et vic, HALRFER ST M
AS¥HAEYFHEORBTHRTHBE ML T EE, REESOFEE EEFCTEROEIE
ZRRGCLE, TRRAHEORKBEREER, FEEEYIFH LS o, MRINRILLIEME
HIEZE BN MBEERICIHBEY A T iz, o < L il 5 L3k, R
RROBSY 52 T I SR ByEEMY ARG RERCHEE R LET,

£ [y
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Natural Hybrids between Rhododendron tsusiophyllum
and R. kaepferi var. macrogemma (Ericaceae)

Hideo TAKAHASHI & Teruo KATSUYAMA

(Kanagawa Prefectural Museum)

Abstract

Rhododendron tsusiophyllum Sugimoto and R. kaepferi Planch. var. macrogemma
grow on Izu Koudzjima Island. Both species usually grow in their own separate areas,
but they are intermixed in low brushwood around the summit of Mt. Tenjozan
where the winds are strong. It is known that on Mt. Tenjozan a plant that can be
thought as a natural hybrid of the two has developed. Gardeners call this plant
“Koudzushima-yamatsutsuji” and cultivate it for garden but it has not yet to be
officially registered. The important charactristics of this hybrid are (1) The size of
the leaves and corolla is half way between that of Rhododendron tsusiophyllum and
R. kaepferi var. macrogemma. (2) The backs of the leaves run along midrib, and
in addition to a dense concentration of brown strigrose on the back, there is sparse
strigose over the whole leaf. (3) The corolla is a reddish-purple tubular-infun-
dibuliform with a shape somewhere between that of R. fsusiophyllum and R. kaep-
feri var. macrogemma. There are pubescens on the inside and outside portions of
the tubo, a condision which resembles R. ¢susiophyllum. (4) The last quarter of
the tip of the anthers opens into a pocket that looks like it has been cut diago-
nally and is slit somewhere in between that of its parent species. We described
this as new natural hybrid Rhododendron X koudzumontanum H. Takahashi et

Katsuyama

[FL®»IC

198745 6 H I HEMEE YT E CELE L KBEZHFYER (ATERI RISy E
BfER) rnaixaxy vttt ov=y Y ooMBLEBRbh 3 EDERYFELTCI bhl,
ZTOBERYFHMCHEELCER, EEOHSLEORE, HoAUMOA L ErD, HEnH
BLHEETELLDThH-%, L, ILIEBEMTOABTEEREL, SKOBAKC LT
HEoHERREE L bitvwEBsTwich, 191F6 Bt EZO—ABBINEE
WESTLEE2 D0, BHAELEROFET L LR TE L, £OHR, ~axaxv vy
LAF o=y Y o LoBEME (232 2V Y ORBTORBE LTS BT RBRME) ©
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Taxauasar and KATSUYAMA

BB EDHERELOTHRE L\,

¥, TCREZERCAMD X 5 T, FHESCHE (1969), M4 (1987) bk - T, FH=ER
HoOEFCIRA RSN, 1991485 BTl S h HAMYEBSTEED THADEE
oY) B I T,

KFEOMEC Y b, BERORPEZI I TERLRRIEMERIEREDO RIFEZK, 27 X
==YV oD ALRHCONT ZHERF R - Y BEEIF IO MAE—K CEL LB L
EFET,

NAIAFRAXAYYY «FAYTYYD «AYXYTYIIIY

~axoa 2y DEBEE (1938-1916) HAFERILTHE I h AT ¥, Maximo-
wicz C. J. #1870 Rhododendreae Asiae Orientalis GE7 7 > 4 7 >+ BHEME) 1©
Tsusiophyllum 7c% HBE AR L, THCHET %2 —1 Tsusiophyllum tanakae Maxim.
DL TR LIc. Ryododendron JBD = £ Y Y CHICIHE TH 5 I IEENBE THIHEL L
FEMNIETHHIE EDEHA TR LI, D Tsusiophyllum JBi%, &2 H#(1922, 1927),
WO B KER « RASER(1931), BEILEFZE (1968), JALATPHAR « A HIR (1971), LWL (1981) i
FTREINTER, —F, KAKRZM (1953) RHOMM LY v PBFhOREEICT X R E#E2,
vy URBCHE T %% Rhododendron tanakae (Maxim.) Ohwi #REIhi-, BAIE—
(1956) ® KHDFERICER LIch, KIDHEZ[EBEET 1 FHE D R. tanakai Hayata 73
BHAHDT, FLWHEE Rhododendron tsusiophyllum Sugimoto #iRE I N7z, FoHEIL
KIFR =R (1965) b AZARDIRIE I NICFZEHA I, ~2 X2 20 Y SIMTIOBE T
Bz LR EE L OBETH L, TO0HSEHLDTRLNA, FHRIUSE, R 11H,
ek, RRIL, MESILM, B, FEEE (E, =%, @) omL, EE500m
Ll o BEEESARM, EfAt, BFELECEZ S,

Fo o~y y 3R g2 (1922, 1920) It X - T, FEREETERIhbD T, B
Hix s AEL 2anllk, S<KRIEI 8 ~17Tm, LOFEIMBPEFCIHFETHS | &L
T, Y=YV OOERBICEIN, TOWH, AA Y Y CRENEL, R(RIBB Y=YV
ORI L THEEhS L5k b, FEOBRTIREDIRY, FIE, FE, IBE, &
BE, s, ALTR=MYE, FRYE, LRSI SMT2 2 E08E SRz, L
LAEFEDAA =Y Y S EMERT WD SDIDOWTIE, BRAYETLL0THS S,

2y Ry =¥=Y Y CORIKRINESEEBCRS [V 277 LYY 2] (1969) Dichrd
HHERDO — XD TD LS ThD, FEEXREL [A+o=y Y] 0BT IMEECAE
T5H0, EBWHRIIZ O =y v CoMRYbonaAbh, BEEMGIOHKAD
BB TERO/NE Y Y D Eb ), TORFPTCIFEEL LALLM L LDONRDH B, ZHii—
BlidsZh, I¥7=FVov=BThHsrh, BEAF =YY R/ LI > DTH
BH, ThEBRE-TWE | LN, Bz K TERVWARELT, s¥=F)o=tn
RHMBE T W EHEEIRID, 2oy Yy o LTEKREID, TBA—Kc I, 2 v X
YRRV Y UEMBHETNE TLEDTHS ] L TWw5b, LS (1976) Zv~y vy oo
EHHT [HEE LB 4222 b0 /MITz v Xv=y=yyod IhEd] LB, %
(1986) A A=Y Y CORTE FHREDED /NI VIDE 2y Av~r=y v ling ]
L, EFEHEYRELLVWTW S,

BRI YIVY A xarY Y oL OMEO ETER LICORENSET, [HE0Y
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Yo (Q98T) DD~ 32 2 Y Y UDHEF
BHEIL, O XS5BT NS, FXDE /K
5L, THEFN+ZEAAT=H, BRI
ST HEREEDFF =Y Y CDEMST, G
&, NEHOREKRAEMRL, ~axaxvy v
EOBIEMERELE LI, ZOYYPII—RI

™

Yk Y BT, BE, T, ¥, B T <Jf
TCRE, TER D PIA TR I T & Db )

BT, A+ vy y CORARNE LTRAIL Q1zu-oshina

£ Utce B, LLEDKESI DL |

15 L, R ETFRICERD D, ML~ SSEHES
DTEOWGITZ 4 D—I3 SR 0T 5 IR \‘g““Pa

BIcEMAY Lo b LA EFEL, OKodzujima

22 AYYoOEREE LTHRAL, FH2%E Quivakejina 4

EHELN, MEL-X, TEOUIBEIKAIBE L,
O Mikurajina
HEBUEBOEERFNIFIAX YYD ELF
YRYY I DEE M
MRBIA A =Y Y OB B K B
(BEE 574 m) & TEBWICAITCAERL, ~2 X
2 A Yy DS 500m B koK EILEIC AR QDMwaJMa
LTwb, REWL g FRoKALT, ILTE !
WIEE, A, #irigo=>0l%, k0, #h
DH Y, WEOHMITHAWMIIADN > WEREEL Fig. 1 FEMEEOMEN
TWb, BEOADLAWDLRE LLINL, A4 v=v v or@ELT 2 RAEERERKCE -
TWTC, NIFRTRAYVY, ~NFO0ARVY, I Y )V UASL, v TRAYYF,
CRI)HFIVVA, ~NFUGTARAF, FAEI AU ENRBELTWS, FRP2ERCREOH
B, &A= Fv—raxaxy Y OREIGRECEOTH B L, BERK,ARL D, K5 (971
By=F v UA D=2 B VAREE ST TWDB, AFv=yyobnaiaryryor
WM THEYBRLTWAIIbbhE, BELTHELOS > TWEFILHL, TIELS
FA =YY AL MEEDOILUEUTRMOBIC A2 544 =Y Y SHRT, AMESTER
LN L, TEOBELECHTH D, MESOXREINUEMEX =52 2y Y o L/NFHE
LicHEERor+ o=y Y UBNREELTHD BB BT ThH S, BEH TR O 2 LD
BERET, 00X KBENEEPICay X<y Y OREFL TS,

|

ARy TY IV Y Y OFENREY

AHIT19914E 6 B 8 B M B R EIUT, MELHEEIhI2 v X vy=y =YY oOLEFH
LAEDBUCE LRI~ Ra 2y Y LAk vy Y Uk E L, BMTEDERYEK
BRI EEACIEY, FEREOREICI D, BE, LHLL, LA TIRohici
OGRS E L T > T B2, SBIMOBEHTE 2522V YOt yxy YL
DHEHFIRS LT hidisblicnwEEx Twb,
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B TEEE30~50cmD{EART, fFixeeBeotil, 1FEFRBRarBsY, o ER
BEEET D, COBRIAA =Y Y OLEKT, LLPTWRH, —JD ~aFaxyy
RO TRHRIFEL, FLLBCHETH, MEEBECRLT, ZFECHEBEED B B3,
FRECHAGESFLL, FE LRl E TATHES LY, EELRX [AF] LFAT
RAIL, RLELVEELRESTHE bR B,

% (Fig. 2, 4) HHEHCLRHEAEL, MK, SRS 3/ mey, SREEL, 8
SO D b, FEIETY, BX10~20m, iE5 ~13mb b, B, KEILH, @ES=
FRAYY ATy CORHNTH Do RELD BEEARKIC EX 2A A 7Y I
3, BRI B b OB TH D, ANCHIE L AREE (1969) b, ZDER
DWW L T\ %,

WAL R 2 BE B EOBEO B S5, ~2 4= 4 Y SREOETHH OF
EHCEREDIB S D B ENMLMETH Y, A+ =y Y SRdhciEo/RCERERS -
T, BHEECEMEE#EET 2, 2 v Xv~=¥=r vy SRdihczi@oliw ERE 2 EET
BRIIAA =y v 2, @RBLICERENEZ B EE ax2 2 Y Y SIOEWBRERE
LT\ 5,

ALED~=2F 22y v oS EROEL, FHEESELIPELLCRL - TS, A+
EE TR - CLECERIE2 S - T, @7RETEL BB 5 M 7 LEFCHLICED
BHBHEATHHY, THIAMBHCH RN R TWB L5 Thb, FLIIHHELRTHN
FRER T, BED 24 TR - B, &« WFIW - &8, FHRIL, =vik, BEO x4 7
R B, R RAAAKNEL, B HXFRO S DR,

fER 1991426 A 8 A, MEEX EIU~NATICHhcE Fix ~ak = 2y Y SR E RO
ED D THELITERAIn, A o=y v olavAv=¥=y Y ot BERENTH -
oo REMEETE 2522y ooBENL6 B EANS 7 A LA, #4 >~y Y TR
SAFENG 6 AREIcsH b, WMEOBMIEL TWARMIZEL, EVICBTEMS fir - TAME
HI7cPREE LT <, MBEHRIIKSTTHETH 56

7 < (Fig. 5) 23<EL 5 &L, HAREBAE~AHBAY, il TECHRLIREY
FhET D, "2Ra2Y vy 2oy =v Yy, dAhvev Y EbBERITENLT
WHER, REXICE2Y v~y =Y Y BN TH S

8 (Fig. 2,3,5) ~=axa x4y S iHE TR 8 ~10m, 44 v = v v ol (L
ELEBREIEOR S R 5) TE35~45m, = v X v ~<v¥ =Y Y SHEaThetkac, &
20~30m, (a3 >y Y SR, EREOKRE I TR AR 2 2V Y L v <Y Y vOHH
BTHDo TERIZEZLL, ~aka 2y y SR3EREY CHRFORIITER TS 2, +4 >
~ Y DR THRIBER R, 2 v Ry Y=Yy o TR EORENERT, &
KR xe L, ToBIBERCHEND, 2 v A v=y=y Y oottt vy vy
W, BABPEREELHEE I A 222 2V Y oORFELE, KEICHHEORMBITH S,
EBHEEE, ~=2 5227y o CE, ABESRENFECHD, 4>~y Y SREET
Bbo 2V AT Y=Yy IIEEIME, NERXKELDD, ~2x220 Y ORNEETH
LZOEHPL TS, CORKBIIBM CHBELHETS ETELDTEY TS -7, TEED I
HOREOEIAARTE 2222V YL fBOa Y X~y =Y Y oRITTH B, FHE
KBV X Rhododendron achroanthum, R. nivalels EiCHIBR T35,

HEFVCRROHT W EREHRE0ESORERSL L, ~afxaxyy DU HET R & T
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Wik, BITERRICIEE R & b Er il T 2 BETH L DR L, +4 v= v v S EEER
IVFELLIHHT 2, —FHMEDa v Xv=v =Y v ST GEILTEEEE X Mh i h
U, BEEFIENIHET R M WSS LT3 28, TEKRIc 5 & 3B i3 5%,
HET VB EHET VW 2EEE L O 5 AR TEEEEAERICH e s B chkl, ~=2% 22
YYODREERL TV B,

B (Fig. 2, 6) EEOREICHAILT, BT b2 xz 2y Y2 (f6543.5~ 6m,
#0.8~1.5m), =V Xy <¥<v vy (fE49~12m, #1.5~2.5m), *+H+ <> v ({4
16~38mn, #2~3m) DI TEL % -T\ 3%

fEADEROEIL, ~=2x2 2y o TCIRARBTERE ZHE RCCHET2E2RH D,
FA =YY SR AEATERMMECHMELRD D, 2 v X<~y Y DI ERELEA, T
MAAATHET2MELRD T, ~2Fx2 20 Y 2ORMET TS,

NIFRIRAY Y COFIERDBI CRZM L CIER LT T5, COMB*ERL TARE
BHID ~axaryy CBYLTHIERE, - B okBHEYd > TWb, —F, AAv=y v
DL DY Yy S ERRCEITABML, ERIIHERD, 2V Xo=¥=Y Y T4
SOLERENPRDECYINA LS A L TRMISEE LD, COFBE~axa22Y Y,
FA =YY OoDfhE bRt TN, BIHIFHPTHH, MEEER RRT S,

kR, avXo=v=y Y ooEBNAYBELERIE, KX, BEIKEE T
BRI D KE IOTRHNNMNIID 5T,

HFvs (Fig. 2, 6) HEPWERERC, KEJx =522y (FHELLHm, {6435~
4m), 2 v Xr=Y¥=v v (FREI~2.5m, {EFE8.5~13m), *++ < v v (15 §~4m,
TER20~30m) CTEL Tl o Thb, ~"axa A Y Y OIXEA, 2V AveYIY Yot
FU= VY KRR EVNS, FRENIRAAY YN ~4E, a7 ArIvrIvy Iy
EAF YTV URERTHD, ~2TX2 AV Y LISEOLONMbNGA, MWEEETH
BLIBEFRILETI~4ETH-T,

BE BEALLBEECEIRWWELERIE, ~2Xxaxyyopism avAyIy<y
Yougem, A4~y vy (FEREE) x12mb -7, HE 1990) kAMO Y=y Yok
FEEDF A =Y Y SIKFETH L THEET L a2 lER, Aoy =y Yy o TilE
EAERER LI e DR LT, HEBRDAF ¥ =YY S TIRE0% L ESER LI LW,
SEOFEETIE, RELCOWTOBEINLED TR, tavAv<¥<y Yy 0BT
DOFHECDOWCTIRBETE e o1,

Pk, FERPEICOWTHER LR %Y Table 1 WWR LT,

WAWADHE T2y A=Y=y Yok naixaryyoditry=yy ooy
HEE RO T 5, ELEDEHOKE IHNFHP TH S0, EOEADEDOLELT, 1EE
DO, FHOMTFHic EbBWEDOFMMNTH S, TEoRAF o=y v OIUT, FEERIEL,
Fhictktad orRAoh s, BETOHROHET O EEERRE ORI, TEECERDER
COWBTIE 2523 2V Y SICEWHELAEL TS,

BIRD ~a 322y 20k, HogEng L, #HELeBEEcREBRTse &, EO0ERO
FOHEZ TR L s, KEEL I BB EY S - TWw5, BFEEEE AL
D7 v 7RG EIRTHLRVEHNEEL T, BMAME £ENL SRS HhO0H
HERDZENTELS, KEESZ (198D X2 DEMIAY A X7 =2 2V Y o LR LT,

MEEOX IO BEE AP MERKICE L fot A+ v=y v 20X, MESD RELO D
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Table 1. NJIFaAXYVYY, ARV TYTYYY, FAY =YY L DIERRED LEER

Pl
¥ _H

P £ 83 8
R. tsusiophyllum

AP RAVRY Y YL
R. X koudzumontanum

FF V=Y I
R. kaempferi var.

macrogemma
AT Wil ELLHKTS PR OISR T S S aRT 5
¥
© F5F%, BN i@ | MM, BENE @ | K5, BIURRFEFET &
BB AEb 7 IR EANG T TR N
K&EZ
& DK & (mm) 6~12 10~20 14~35
i@ (mm) 3~6 5~13 10~23
EROE X 0.5~1 1~4 2~5
EEDFE 6 RO TEICE | BIOWERITELH 5 5 b | ERIEE#AET S 5 df)y
W% B4 B OIS CERIERZ | (I8 DIACERITE 2 %4
&£
Ay
£ &(mm) 1~2 1.5~3 3~4.2
g (mm) 1~1.5 1.2~1.5 2~2.5
e D F = (mm) 1.5~2 2~5 4~8
1Ex
o Sk} KSR F ok L
% RS [GLIS RS -1
1642 (mm) 8~10 20~30 35~45
1o X (mm) 4~6 8 ~10 8 ~18
1E2 2L F (mm) 3.5~5 8 ~12 13~20
TEOE N, s E bEKERE | NEIKE, SEasE | N, ShE s s
4
ven <l B W &%
HEF
#HoE & (mm) 0.8~1.5 1.5~2.5 2~3
HoRF T HEZ45A FOBl, 4oLz XL | FLBE
HAREDH
ESToY sk i ST vl
B0 E &(m) | 3.5~6 9~12 16~38
1EARDE BT 2 HRELXEA THEMpA T 28 EY | AL EARLE
#A4
T
FEOEX(m) | 1.5 2~3 3~4
FHE= 3~4 5 5
D E X (m) | 3~4.5 8.5~13 20~30
TEREDfE B ek KRR
HEFCBEROMET | HETOCEEROMET VTR | BETWCERRAERRR L 0 | HETVREROMET VT
LEEDR I DM T & R E I | iR i, M | L v E LR Ml
B &k < i
BEOR S (m) 5 6 12 (FERBE)




Hybrid between Rhododendron tsusiophyllum and R. kaepferi

DRMD FHURDERD b DN, £ENRFELLMEEL TV, 2y Xv=¥= Y v oi3s
OMERAF o=y Y OL BT ~akarxy vy, WhPBEA R vwaxyy ol
EFThICARMEL i ST o5, &0 EKRMREIIK LU O B o8 #hic NMER
I LTHREL, /EICd Thrd - CTRINCHLA DBERR bR 2,

HEEROBERICOWTIRE ERORE T2y, WEED INER Tkt 4oy v ok
m~adxary Y ORFELIRERBTEFL, WEEBEDOF A& =Y Y SIIERRNEL, +
Avmyyoboaraxyy o &b RMEHNRY, Tl OWEN HRMEER R B
bheb-oTwbbDEEZLNRE, —F, REUD XS AL ) RWBEET CIE, RV x—
A= L BEHOENC, BECIZ2ERNIELLRES, ToBALREINTE TR, +
Frv=vvobanixaxyy oOKAR, REEICHE ) KEABEEYTR LTS &5,
MBI AFCEREL T 0L Bbh s,

INBLPE—DFAE (1991) I XU, N2 R I RAY VY UXAF o2 YV Y, HVFEXaxa 2
VY CORMEBREAT - ICRREBE VRN, £D5HD 14, FHRILRD ~2x2 19
PEAA V=YY PROWTEIASRTHES E, BFUFK V5T THW 2y Avey=y
v o (EHE, THhDPMENE SR ERENLBFR LI~ 52 22 Y 2 L19804E 6 A
24RO BRMEY AT > 7, BICHERNO SROBT 1 HE T, BEEHL, 18
HOFFELR ORI, HIELTLE Tt Wbild,

MEEA A o=y Y oL BT A2 X2 2 Y PO BREB THEa v Xv~Fr=v v
DB RS TR T5 L RD L 5 TH S,

FuxE & 500m WA O EROEAT, BITBEO WO L, 1HEEKIREY R, BEoE
RIEA2TET 5. BIIREMT, EURREEME 3@, S CHMEHE, EXRsiFchs,
£ X10~20mm, i85 ~13m, FEFIWOEECIRBOOEMELMN LTS, BX1~4m, 3
OEMFILTCER T2 A, BEITPVCERENFET 53003, BOCERERD b,
BRI AT 5, ARESSHL, AR EIIARBAY, ##H, £X1.5~3
m, 1§ 1.2~1.5m, {EFTEBAEORIELMEL, R 2 ~5m, fEFIIAL%EE ik,
F2~3cm, FERFIETEARL, BIHIRES8~10m, ZUAIIES 8§ ~12m, Tk
fah b, EEMBOANIICIIKE, AECRIEABOMEL DS, BETVIESX, TERILEY
WY, BX9~12m, TEHCHHOAELD L, HIIERBAE, £X1.5~2.5m, Lo
#¥0.5m2 DT 5, FHEFMAKY, 5%, BRI 2~3m, B3R X8.5~13m, 3
RS 4 m,

Rhododendron X koudzumontanum H. Takahashi et Katsuyama Hybrid nov.

Rhododendron tsusiophyllum SugimotoX Rhododendron kaepferi Planch. var.
macrogemma Nakai

Haec hybrida Rhododendro kaepfero var. macrogemmo affinis est; ab eo corolla
tubulari-infundibuliformia, tubo extro brevissim hirto inter pubescentia tomentosi,
antheris apicibus circ. 0.5mm longis obliquis ringentibus differt.

Frutex 50 cm. altus ramosus. Folia elliptica vel obovato-elliptica vel obovata,
utrimque acuta 10-20mm longa 5-13mm lata, ciliato-hiruta, supra et infra appresso-
strigosa, petioli 1-4mm longi densi appresso-hirsuti, Pedunculi 2-5mm longi
dense fulvi strigoso-hirsuti, Sepala elliptica vel ovalia 1.5-3mm longa 1.2-1.5mm
lata apice obtusa, Corolla 2-3cm diametro roseo-purprata vel rosea, tublari-infundi-
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buliformia 5 fida, tubo 8-10 mm longi extro brevissim hirto inter pubescentia
tomentosi, lobis 8-12 mm longis obovatis rotundatis margines undulatis, Stamina
5, corollae tubi subaequilonga filamentis 9-12 mm longis roseo-purpratis inferne
villosis, antheris oblongis 1.5-2.5 mm longis apicibus circ. 0. 5mm longis obliquis
ringentibus, Ovaria 2-3mm longa ovata 5-loculare densissime strigosa, Styli 8.5
-13mm longi.

Nom. Jap. Koudzushima-yamatsutsuji

Hab. Honsyu. Is. Kouzujima; Mt. Tenjozan, alt. 500 m leg. H. TAKAHASHI, Jun.
7 1991 Typus in KPM77133)

& £ X
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Fig. 2 2o Xv=¥= oYY PRI F =y Yy, ~axaxyy OBRBHKR

1. ~a2% 2 2Y Y Y Rhododendron tsusiophyllum (Is. Koudzujima, Jun. 8 1991), 2. =2 v X
v=Y¥ =YY R Xkoudzumontanum (Is. Koudzujima, Jun. 8 1991), 3. ##*¥=y Y R
kaepferi var. macrogemma (Is. Koudzujima, Jun. 8 1991), o F&, ¢ {65, p T\, s #E7
W, a g, 1%
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Fig. 3. 1. ~axaxvyyy
Rhododendron tsusiophyllum
(Is. Koudzujima, Jun. 8 1991),
2. av XYYV VY

R. X koudzumontanum (Is.
Koudzujima, Jun. 8 1991),
3. A+ v=Y VY R kaepferi
var. macrogemma

(Is. Koudzujima, Jun. 8 1991),



Hybrid between Rhododendron tsusiophylium and R. kaepferi

Fig. 4. #oEH(E)EEEH(T) 1. ~=2%k 22> Y Y Rhododendron tsusiophyllum. 2. 27X
Y=Y =YY Y R Xkoudzumontanum. 3. A * =YY R. kaepferi var. macrogemma.

69



Taxamasar and KATsuyaMA

Fig. 5. b0« BER (E, &) AL oBHK (F) 1. ~2% 222 Y Y Rhododendron
tsusiophyllum. 2. a v Xv=v <=y Y R, Xkoudzumontanum. 3. *++ =YY R. kaep-
feri var. macrogemma.



Hybrid between Rhododendron tsusiophyllum and R. kaepferi

Fig. 6. HEFWEHEP\ 1. 2% 2 2 Y Y Y Rhododendron tsusiophyllum. 2. 29 Xv=¥—=

YV Y R. Xkoudzumontanum. 3. A4 <> Y R, kaepferi var. macrogemma. s M\, p

M2, a .
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Distributions of Carex karashidaniensis
& Carex jacens (Cyperaceae) in Japan

Teruo KATSUYAMA

(Kanagawa Prefectural Museum)

Abstract Carex karashidaniensis was described by Akiyama (1973) based on speci-
mens from Karashidani of Mie Prefecture. But there is no report concerning of
this plant since then. Specimens from Mt. Tanzawa that was regarded as Carex
jacens by Katsuyama in Flora Kanagawa 1988, are referable to this plant. And
some specimens of this plant collected from Tokyo Metropolis, Yamanashi Pre-
fecture, Shizuoka Prefecture and Mie Prefecture are found in herbariums. This
plant is closely related to Carex jacens but can be clearly distinguished from the
latter species by the characters of leaves longer than culms and utricles long-
becked with bidentate mouth at apex. Carex karashidaniensis is distributed in
summer green broad-leaved forest zone, in the Pacific side of central Honshu.
Carex jacens is distributed in subalpine conifer forest zone, in the Japan Sea side
of central and northeastern Honshu and Hokkaido.

A w7+ A% Carex karashidaniensis Akiyama (ZIRBEOET A CTHEINERCHE S
WTEKIL (1937) WX hE# I hicdb D ThHDH, &EECA~F 7 VAXUSE D, Kkx L,
AL IV LEL, RREOEIR VW b EREHE LTS, L L, FiU (1937, 1955)D
fllicizfz A (1973) KARDBHTWBE L B WT, ZOEKTISHEMEIN T o, EEN [
Z )| B EE1988] THH 27 VA Y C. jacens & L THE LIS DA 2T HAFTHHE &
P Uic, Fho, MEIEBLEWHE, FERREREDPZEEERE, ExfEEyeE, T
KA B D ~H 7 VAERT F A EOERY BRA L L5 IUEE, %E
B Z=BRECA T AATYOEAYRVWIET I ENTEL, £2T, 1 €7 HA5DFREL
A6, BRINRDT VAT 2 VA YR N DT 5 T A ST DL TIR AR,

1. 1 &7FAR7
Carex karashidaniensis Akiyama in Journ. Jap. Bot. 13: 652, (1937); Akiyama,
Caric. Far East. Reg. As., 186, (1955); Sugimoto, Keys Herb. Pl. Jap.II, 168, (1973).

73



74

T. KATSUYAMA

‘Carex jacens C.B.Clarke’: sensu Katsuyama in Fl. Kanagawa 1988, 372, (1988).
Japanese name: Ise-ao-suge
Distribution: See Fig.4

FAL, AL, &S 5~10m, EIFOMITKE, IS LE1 ~2.5m, REific
HEIVIELLE G, BEIZLDTECHEAS b, EHIEEI D SE . E/NRITHERE
THEL, REABTRE 3 ~6m, {A/EITHET2~4, 2~67E% 21, EX4~8m,
I Lo NEX LS LR MNECEL To%, THOMUI LW R, RT oM/
BESL, MIEOBTIZHAATRE L h L2o0E L, BMISEE E <™k, Blg
£I33~3.5m, HWHAHLNRABEADD, oD ELLEERD D, RILEVKE
WL D, FERIIPPH 2D, TS RIRRKELETh, RIH1L.7Tm, Lo
M#ROfHEFEIRE < BiLb, REE ORIIHRICS Oh b, FEHBEIZ3,

L THEIREYE1988]) MEDOID I FHR OEW & MR, F0B, FRoE
B OER1300mELED 7 FHROMK T, ~H 7 VAFEYUICR FBEDEFRE L, 44,
OHIRD ~T 7 VA Y LTy ic WERE 2T h it oo o d i, [FL)|BMEYEE1988 ] ©
FAT 7 VAFEBERBLTLE T, FOWH, ZOFRD AT 7 VAL ZENEEX I VL E
LEmwa s, RiEngX3~3.5mbh, ErR\wc tny, Judgl - sty - b7 o
Al EOERBD~H 7 VA LRI DT LDV, TR OEBITEL (1937, 1955)
DA €7 AAFDRHE IL—FKT5 (W1, K2)

£ €7 HFAFEHVEBHCEAY 2 VAP T WD, ~F 27 VAF IR ENEL L FAE
AR l, BRI 2.5~3mE/ph3<, REORIITHRE CEEE XM ELD D, B
faozshE H RS DV £5ROMBROMBED I €7 HAFD IS TKRE LT\,
CHLOEECESETIE, 1T AHAYEA~AFT 7 VAFREANTEDORESTH D,

ML ESLEWE, R KRR ETIRER M, EMEEWEE, FOnHEN KR AR 8 e
ECHBA I VAR T AAYEOERY HRFA L L ABER, LR, =Z&FRED
T AAYDOERY RNETZ ENTER, ¥, DNERAKS B RS 8 ciE I hicE
AKETRIR TR Te, ~F 27 VAFDRMPEO B AR 2 5 s 2 C oS 3EH
HECHHmTLOERL, 1274 AFEAMNO KFEMILM D o1 « 7 o8 EIfnb 7 8
OWEKICEZ S (K4)e BB LA X 51 A =7+ R 7 1FKIL (1937, 1955) WEEL < SE#AH
TWwWaH, FhUATRER (1973) AN TTWHE R TR LA EAbR T\
Vo S8, TUERILN S ERFRERO I H SRR I 2 AIREERD 5,

2. NAYILVRY

Carex jecens C.B. Clarke in Kew Bull. add. ser. VIII, 80, (1908); Akiyama, Journ.
Jap. Bot. 16:217, (1940); Akiyama, Caric. Far East. Reg. As., 186, (1955); Ohwi,
Fl. Jap. rev. ed., 265, (1965); Sugimoto, Keys Herb. PlL. Jap. II, 168, (1973);
Koyama. T., Journ. Fac. Sci. Univ. Tokyo Sect. (3) 8:168; Kitamura et al., Colour.
Illust. Herb. Pl. Jap. (Monoct.), 273, (1964).

Carex jacens C.B.Clarke var. pubescens Akiyama in Journ. Jap. Bot. 16 : 217,
(1940); Akiyama, Caric. Far East. Reg. As., 187, (1955); Sugimoto, Keys Herb.
Pl Jap. II, 168, (1973).
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Carex geantha Ohwi in Mem. Coll. Sci. Kyoto Imper. Univ. ser. B 5: 265, (1930);
Ohwi, Cyper. Jap. I, 357,(1936); Akiyama, Consp. Car. Jap. 139, (1932); Akiyama,
Journ. Jap. Bot. 13 : 653, (1937).

Carex geantha Ohwi var. pubescens Akiyama in Journ. Jap. Bot. 13 : 653, (1937).

Japanese name: Hagakure-suge

Distribution: See Fig. 4.

NH 7 VAFIIIME O BIIOERCHE ST KA (1930) X b Carex geantha Ohwi &
HHGF BRI, BT (1940) X b C. jacens C.B.Clarke & A—& &h, 4 HTIX
COELBANBRT WS, ~FH 7 VAFRTLIET &R D CTHOMNERRBC O,
EOMIEBR S, ~F 7 VAY OB LTk, Ohwi (1936), #kIU (1955), FHJII (1957,
K (1965) 7 ECHLVOT, FMIEHT S, BREBCH LTS L2 ERLT
Enk, 7HARAFONMO—HT, L [THE)IEMEDE 1988] T=1 2225 C. brevi-
culmis R.Br. var. morissonicola (Hayata) & L7cd D=2, —fRIC 2 74 A 7 C. breviculmis
R. Br. var. aphanandra (Franch. et Savat.) Kukenth. & Sh T35 3D LERTHD
TEEILLETH S,

NH I VAFRDEIR LicAd €7 4 A X DM NIZ BSOS T HD ORI HILPRT
RECTHRTOE, BTOMNEIIREICS, Lichi- TEED hific S MEE ST 5,
=SA ZHAFRRAT FAFIRE o EER Tl NER O B 2, oM N BT
T > TOEEEDFI I NFEL DT e\ (K3)

¥le, ~FI7VAFORRIKEI 2~2.5mE/phEL, IEAHRFCREOEAS NS T
L, LiedisC, BT AR XN TERCER R U 5, BITE LW
I b L L 2diich, TRIXENRVY, MELXATHED, BOCEELYH
THERDREED B, —H, =A ZHAARFRRTHAAFRET A AYHEORITRE X 3 ~3.5m
HY, RAOEIELLDOT, I<HTLEIBEBENS I IAIELD. BIIEL, HLimic
2W7e L, BE, Bhs ERAOHET T, ~"FIZVARY, A XT7HAY, THAFYEOK
ko<, (K2)

AT I VALEDRMOBEED S D% r ~# 27 VAY C. jacens C.B.Clarke var. pubes-
cense Akiyama &\ \~, FKIL (1937) 2SEFEEENLED EAICHESCTHE LD TH
%o HRKFBAT IR E R fic [Carex jecens v. pubeescens Akiyama, det. Akiyama,
1942 ] LEhtcy ~7 7 v A OEAR CERIL, #ARIA, Aug. 3, 1935) »H%. ZOIR
RKEIBRBIBEETHHN, MOETEAF 7 VAFELLALTHB. »H 7 vAF DRI
W—RTRBELAEBETHDD, HCHMEIHRTESLZ L E0, KL (1937) DR
CIRRRZEETHBMIE, EVWL SAELT S EMRHFLhTS, Lal, 4EHR
T&ler ~H 7 vAytBhsEAR (BHRE/\FHELL, S. Hayashi, July, 7, 1929, MAK
221174 ; *HFREEL, #AKEWE, Aug. 1935 TI; HiERE e, KHKR=E, July, 29,
1929, TNS 220045) &2\ T3, R EBRMIIRK ST RN Ted oo, H5Mib ~H
JVAFLERSTED, ron 7 VALY L LU THECKRT S Z L EEEs Bbhb, L
DB TH A T I VAL AFT I VAYOBERORMEEX D,

A (1973) Tixr ~# 7 VA 5% C. jacens C.B.Clarke form. pubescens Mizushima
L, EHELTRPLREEYDT TS, REDEMITKE (1958) LESwicd oL Bbh
5o HEKFEMEWFREREC 7 ~H 2 VA ¥ C. jacens var. pubescens: Sl KEHEH
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) WE~= 7 EDEAR GKBIEZE, July, 21, 1952) 2 2MB 52, ZhikbvwThb 27+
AFFEINL=A B AFETRELDTH B,

R EE (EA, 1984) D ~# 27 VA FOEES I B (UK &5 55, ERK
AT eEREC S 5, [ERILAHIN LRI alt. 1000m, Lk, June, 13, 19541 ©
AR LA T A RS TH D,

HEE PR TEIEARIKEDSL AT 7 VALY O A K4 R LD, ~H 7V 27308
W, #it, KMo BARH T, ECHEBREORBECHECEX D DEEXL L. AT
B, BKL, B7ATA, REEELERTFEAUOIUMD A~ 27 VRS (5T 7 VAY
PEDT) OERIINETOLEIAHRTE TV, EREOEUNA LD~ 7 VAY
(r 2 VAFEREL) OREN TSR ING 2, TABIRDWTUIA 74 A XV EiTiL
A ZHARAY, BENIA €T AAFORREEND D, ERAYERNTILENRD S,

BRBECABEY T LDHEHD, HRAERETHRERE, ENH¥EWEE, R K%
WAL, HREEREAREMEO EAYHE IR Tt nwic, BIROEATTICE S HIL
HLEFD, ¥, WMYERENLSSHR WS E T, L2 TEIOCITIEEY LW TE
By B0 KgES L, WRIIESIEE o RERE L, MRIIREYEHRESSRD
BRI REHT 2,

o wEH

1. 41«7+ A% Carex karashidaniensis Akiyama

HEE  VE L EERRIR & BRI LR alt. 700m, /NEFER] No. 7892, May. 5, 1985, KPM
77132; iz RHA ERSILOEETEE » F~FHRIL, BFILEEE, Jun. 5,1983, KPM fl1k-74229;
ILHAERTAMRIL, BSIUMES, Jun.9, 1985, KPM flk-74227, flk-74230, flk-74231, flk-74234;
AL, BsILkES, Jun.15, 1986, KPM flk-74235; [LJbET# L, BsILkES, Jun. 9, 1985,
KPM flk-74232; ILALETHER)I, ##EF 5, Jun. 13,1987, KPM flk-74233; A HEREA
FETRSIASL, BEILKESS, Jun. 15, 1986, KPM flk-74228; IR #MEA~FAZ), KEE
Z, June,5, 1955, KPM 37643, 37649, 37650; #ME #fiFE, XAHEEE, May, 13,
1956, KPM 112, 113; BEJFESAJIARKS~F 3082 alt. 1000m, (L5, June, 13, 1954, TI (Z
DOERIXC. jacenst AESIhTWwic);, =FR —EEELH, G Murata & N. Fukuoka,
May, 15,1963, MAK 44318 (Z DXL C. rugata FREIhTW1); FEJLLEE, Hik
#, May, 30,1951, TNS 98677 (Z DEEARIL C. breviculmis & RIE I TWi),

2. »~H 7 VAY Carex jacens C.B. Clarke

dbiEE AEEIUEE, Wl no. 9273, July, 29,1975, KPM 66893 ; fEFIEILE, i no.
9215, July, 25,1975, KPM 66937; fEH&EIL#E, #iHzE, July, 28,1954, TNS 116742; k
JIUER L)IBT 75, H#EEE no. 6730, Aug. 10, 1974, KPM 64643 ; Jt R AL, MAHZE,
Aug. 2, 1959, TNS 154318; KFILUFR =11 » v v 2 o U, fHEHE, Aug. 9, 1947, TNS
81344 ; KZJ1l, fEiHHE, Aug. 13, 1947, TNS 81325; A, G. Koidzumi, Aug. 1911,
TI; KT, RIUFZ, July, 18,1941, TNS 69255; KEHIl, #ANE—, Aug.3,1928, TNS
220010; A HIE, HHESE, July, 27, 1957, KPM 53243; #3E&E, &z, July, 23, 1957,
KPM 57221,57302; &, K#5EZ no. 24116, July, 27,1964, KPM 41340; % E, Xk
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H&=E, July, 1937, TNS 222153; T, U. Faurie No.6533, July, 1905, TNS 266
264 ; FLIRTHEILRE, KHAK=HES, June, 27,1934, TNS 222160; H#&E /\FHIL, S. Saito,
Aug. 14, 1937, TI; \FFEL, M4, July, 25 1949, TI; AHHEHL, KBE5 55,
July, 9, 1952, TI; /\BHIL, FEMEB, July, 19, 1940, TNS 64378; /AFHL, #i/IIIEH,
Aug. 1929, MAK 240642; /\HHIL, S. Hayashi, July, 7, 1929, MAK 221174 (> »~»" 7
vA &) AW, E. Kinashi, July, 1909, TI; *&Ail, July, 7, 1907, MAK 217699 ; &
A, July, 20, 1913, MAK 224056; &F8 /UEF, RETHEE, Aug. 4, 1937, TI; /A%
3, KO¥, Aug.1930, TNS 36795; HF (L, EiEH S, July,9,1973, KPM 52768, 52781;
PR, WM, July, 22,1958, KPM 53833; Mef{h, wiffizk, July, 24,1958, KPM 35927;
Bablégl, July, 27,1906, MAK 221866 ; SEBJIL, $3AKKTE, Aug. 3,1935, TI (r ~# 27 v
2% C. jacens var. pubescens det. Akiyama D7~ » b ); HEHE B, 7, July,
28,1887, TI; B, HFEEAR, July, 27,1955, TNS 128565; WK A, July, 23,
1887, TI; A, BIRFIE, July, 23,1887, TNS 54485; A ILU#FR/NE alt. 1200m, Y. Yu-
uki, Aug. 5, 1954, MAK 6333; BZIUAMA alt. 1920, FTHEZ, Aug. 2,1965, TI; &3
PSR ~E e, L, Aug.3,1965; B5E TELAME, BILUKESE, 1991, KPM;
=31, S. Okuyama, July, 26, 1931, TNS 293330; ZZIl, S. Saito, July, 22, 1975,
TNS 369305; Bk &, ML, Aug. 81966, TNS 222857; #iAE W& EIL, H.Ishi-
kawa no. 16, July, 29, 1965, KPM 8596; HYt, ZH#IH=HE, May, 1973, MAK 222198;
pEER RE#sE, S. Okuyama, July, 22, 1934, TNS 45177, 279050 ; RHEA A &, KB
E2, July, 7,1951, TI; RHEREM, KEIES, July, 14, 1950, TI; B#iE, KEIEZE, July,
14, 1950, TNS 82571; BH#ILDO M, KEIEXE, July, 18, 1950, TNS 82589 ; RifE + Hik,
BIASEA, July, 27, 1934, TI; RBEMEAeE, RIUKFZE, July, 21, 1934, TNS 45178; &%
B, SRR, July, 1961, TNS 170487; @A®il, XIIBE%, July, 27, 1974, TNS 4260
70, 426071 ; FEE HHIL, WLUFEZ, July, 20, 1936, TNS 53052; #¥Ell, S. Matsuda,
July, 28, 1894, TI; #bwL, FH)I##, Aug. 14, 1950, TNS 98373; #@Eil, #HII#us,
July, 26, 1944, MAK 221866 ; #eli/®, #)II#l#:, June, 14, 1947, TNS 101508 ; Fg#EILI,
+J||4tis, June, 8, 1941, TNS 101507 ; R R~ KA DE, =HEHE, Aug. 5, 1966,
KPM 50721 ; Fiffilll, ={&% %5, Aug. 4, 1966, KPM 50722; 7%, KIK=HS, July.
29, 1929, TNS 220045 (7 ~# 7 VA Y¥); REFR TFARAFEAEH, S.Ito, Aug. 8 1971,
KPM 57689 ; EB &R, S. Fujisawa, 1957, MAK 7360; RiEIL, %)%, July, 4, 1954,
KPM 37651 ; 2ifil, June, 15, 1941; MAK 222197; BEE, EAIE—, July, 22, 1920,
MAK 218102; HEE/\HI, Aug. 14, 1923, MAK 218101; BUETE 7+ B, Bl
8 July, 24,1984, KPM 72789 ; # 7 &, K¥:E2 No.22685, July, 30, 1963, KPM 13501 ;
=hE  FEIEKILATAIE~E), APNE#E, July, 21, 1936, TNS 55974 ; ##i)I BRI
BT FlE~37 LR, BIUEZE, July, 19, 1955, TNS 277878; AJIE A1, MAAEALS,
July, 17, 1930, TNS 35067, 35068; Fiill, HgfZEAKES, July, 24, 1901, MAK 108931,

X L7
Akiyama, S., 1932. Conspectus Caricum Japonicarum. Journ. Fac. Sci. Hokkaido Imp. Univ.
(5) 2 : 1-266. pls. 1-2.
FILBEHE, 1937, TWEIEMMER GLE). MWIIZEHEE 13 1 648-659.
FKILERE, 1940 TV BEMMR GLb). MWBIILHEE 16 ©216-218.
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FKILFEHE, 1955 MRBIHEEE A ¥ JBAEY. 257pp., pls.248. dt¥mE k%, iR

BEILKEDS, 1988. ¥ > U v B ML) BREYERA W, ME)IIEEY:E1988. pp. 318-380. MZJIIER
IR, .

JEAPEER « KT « /N LgHSE, 1964, RERAAMEDNE (F) . 4+464pp., pls.108. fREH, .

Koyama, T., 1962. Classification of Family Cyperaceae (2). Journ. Fac. Sci. Univ. Tokyo (3)
8 : 149-278.

KEBIESE, 1958. KHEMHEFEEMY B &. MG E &M, pp.507-567. HIEE » L& TS

Ohwi, J., 1930 Contributiones ad Caricologiam Asiae Orientalis. Mem. Coll. Sci. Kyoto Imp.
Univ. ser. B 5:247-292.

Ohwi, J., 1936. Cyperaceae Japonicae I. A Synopsis of Caricoideae of Japan, including the
Kuriles, Saghalin, Korea, and Formosa. Mem. Coll. Sci. Kyoto. Imp. Univ. ser. B
11 : 229-530. pls. 6-15.

KK ZEB, 1965. dhEH A AMEYEE. 4+1560pp., pls.57. FILE, HiT.

EAIE—, 1973. BAEKREYHRBRRIEI B FER. 630pp.. H LEME, Hi.

KANE—, 1984. #ERMEYFE. 4+4+814pp., pls.4. HIEHMEK, AHE.

FHar, 1957. HAEA 7 BEYXHE1. 141 pp. YO, &R,
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1. £ «7A A% C. karashidaniensis
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HEHOOW

SUIDL X24DD) 19 SISUDIUDPIYSDADY X24D0) JO SUOINQLIISIT

L7 AR5 C. karashidaniensis DR}
~H2VAY C. jacens DR
ATHARY (=4 22 A5H) ORK

£ 27 AAY C. karashidaniensis DR E

~H 7 VAN C. jacens DREFE

ATFHAY (=4 ZHAFE) ORFE (2o > 231 m)

6.
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~H 2 VAY C. jacens OItE
ATHAY (=4 ZHAFR) OEE (RAr — 13 5cm)

4.

127 F A5 C. karashidaniensis D54 (A) & % 4
Tr—=2V5 4 — (AN)
NI I VRS C. jacens DT (@)
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MRE IV 7 7 72 7 TRESNAEZETA<ET 7
Mogera wogura wogura (Temminck, 1843)
ODRESDOERE (1)

CRRBERTF)

Analysis on size variations of Mogera wogura wogura (Temminck, 1843)
from Sagamihara Golf Club Garden in Kanagawa Prefecture, Japan.

Mizuko YOSHIYUKI and Yoshinori IMAIZUMI
(Tokyo University of Agriculture)

Abstract The mean values of cranial measurements, except of the length of
auditory bullae, are not significantly different from between sexes or between
groups of different relative ages, except the youngest group “A”, in a sample of
a deme of mole, identified as typical Mogera wogura wogura collected from Sagami-
hara Golf Club Garden, Kanagawa Prefecture, Japan. Deviation ratios (3SD+M X 100)
of external measurements are higher than those of cranial measurements. The ratio
of greatest length of skull is the lowest among external and cranial measurements,
and seems to be most important for identification.

L A&

Bl D7 X~ 75 Mogera wogura wogura (Temminck, 1943) DOFREICDTix
Thomas (1905), Hoslett & Imaizumi (1966), 4J& « /NRE (1966) D#EDH %5, Thomas
(1905) ir=2 v <= 75 Mogera wogura kobeae % %43 % W L C Misaki, Yokohama (¥
FHLBEOSEIED=ZR) D v ) — A0, 1843 51 57 v OBy FEAE (Rijksmuseum
van Natuurlijke Historie, Leiden) 226 7 v F v Ky fE (B 2% [British Museum
(Natural History) | CHFEINIc M. wogura® 1 ERICKE SHE—HTHLIBN D, Thn
br IONHERELRELC,

Temminck (1943) DFREHICIIERD [Japan| &£ H DDA TH S A, BEH (1940) (LM
w. wogura O FFER% Thomas, 1905 HE - THiStE Lic, —77, Ellerman & Morrison-
Scott (1951, 1966) ¥ Talpa® wogura DFEEM% [Nagasaki, Kiushiu, Japan| & L7=73,
FORBUL TSN T £D%, Corbet (1978) 1k wogura DILFEMAZ BH L R [Yo-
kohama, Honshu, Japan (restricted by Thomas (1905)] & L, Ellerman & Morrison-

*Temminck (1843), Ellerman & Morrison-Scott (1956, 1966) and Corbet (1978) X wogura ®
B Talpa ZFR\WT\\ %,

81
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Scott (1951, 1966) 2 EErh % BAMEIC L 7e\~C, £ D FpEH% [Nagasaki, Kiushiu, Japan]| &
Lic RT3,

7¢%, Temminck i3 Mogera wogura %, Thomas (1905) & Corbet (1978) 2M&Ha L7
Yoywk, Al td 2BEOABADE T (wogura & kobeae) HRELTHL LIS
Thbo. ¥ L /= Corbet 1%, wogura % /NNUFEIEE L 7= Thomas DUE X FH5ET 5
BT, 54 FvOomEEmEO BAEE 7 5 6 S b Jentink’s catalogue (1887) D&
5 d (16249) % wogura® lectotype WCIEE L7co T DIEARDL EVZL 2HHED LFEHKT
Fi314. 3m, TEER122.5mTH %o

F 7, Corbet i Talpa* wogura D% H% Mazek(1967)I1Z5E 5 TI843F DT 5,
Mazek (1967) % Temminck (1843, 1844) @ Talpa wogura D 7K D45 (19-20pp. PL
IV) 31843 2 A1IIHECRTIhic b R L= 2D X5 wogura L H LD\ Dnm
IS D 5o

G 3% « NR (1966) IHTESHBR O BRBERED28EE 6 RLLD M. wogura % -,
ZOMEEFEOE R OWTHRE L T 5, Hoslett & Imaizumi (1966) =i o EE+
YA PERFEERNPTO BFBETRFE L ETHE L2 A0 bed M. wogura D> Y — X
wHN, MAGEOSHER Y ST LIc, LA LBEEMTD M. wogura LRIEENZEZ7F0D
FHEOKE IWIWDCRELAERENI DY, FITIIFEE Bbn3EI5DE2h 3, &2
BAHEMD M. wogura DERFES LTS, 0 & S 2 AMEERED 4 B2 Fo b
Ho i IhTwisy,

1. FHELHIR.
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X 2. FA&EHIROBRE
a: FEMIPLOBMK, b: d: e: FEMBCEOhA7A~2/50E /54, ¢ £— b
F oy FTOHRE.

$F %0 Thomas (1905), EMH (1940) ¥ L O Corbet (1978) 2% M. wogura OIEpEH & 2
LT THRR] Wl W TR oS 5B 5N EROEARLFTARL BE 1D -7, ThBITHE
—O/NMEGRTCET 2 EBbh DT, ChETHEPE L LTERIRTE-BEILOWT,
IMBEFEROERBIHERLII~2 L & H12 M. wogura @ lectotype X% |2 2 BHEfIT
ZMEED Thomas PPN FEA L L ¢, HHOREIZTE 3L E I PRI L TR LI
Ltes

SEFHELLTEDO V) — AR HEHEER T ORARLIICE-T, HERIL7 275 7L 0
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HXhIbDThHL, ZZHEEEBRT b O RESTOBRE Y i SR =L 7 2
57D 2 — AR WHARIEL 7 b O BRI &G - Tc 2 — ARDOEERRCEDL & v #lfl%
BLETZ, ¥, HEOWMECHNL Tkl E, FAEHEOERS HFEOFR, WERML
DO EXCTT RIS EEIACLELRHHOBELET S,

HAEME

SEIOFMELCH T2 Mogera wogura VIMZE)|BARBIRT KEGOMBER =L 7 7 7 78
N (K1—2) WR\WTIBSELHITIECHI- ) o -1 1+5 ., 7 (K2—c) AW
TEESINICHEISR, MBS, M 181 M TH %, BREMBIIMHE)RMEEETOFRICTILE L
(K1), #HEEix102—110mn, Jb#%35. 5B, H{E139.5M T, HEHEA0TFTHS (K1 ), HiE
Bk T 7 a — R0 FEICIZ< Y, AF, b/ %, FU S EOWRESY L
ELZ2F, FIREDREEER Y RET HHEH - T, BHOBRYBRL TS5, &0
BROGEWHEICE 7 SEDRE L Abh, BREOBENZ O X5 RBHICHE Shic (M2 —

a:b:d:e),

AEH X
FECHWEERIe—1 T, Y (M2—c) THEINLDD, 0% D=F LT L2 —)
CRFTHRELTE W DT, ERFERI I VAT va v 2 HWTEELE, 2hbiow

AN 2
\\\*\\xm\w@
X 3. AESEHRERAL X 4. BEFHIEAL
A: &#F TL, B: BET, C: #iEE A B £k GLS, B: HBERKIR WS,
([[(,4&1\) Manus (Su), D: ﬁﬁ/@ﬁ (m;}\:) C: EEFEﬁfEZB[I]EIO(_:‘y D: R%E@E%jtﬁ LAB:
Manus (cw), E: #iEME Manus (w), ﬁ2ﬁzﬁjééﬁfip%igi§’ %F?) gﬁ?&ﬁﬁg
- i 4 -M2, : R — a1 C-M3,
i) 55—_%()11.“) HFsu, G: #R& (N H: EE#®FIE I-M3, 1: FEE&180E &
$t: cu. —# 3 HEHE pml-m3, FTHE&FIE i-ms3,

K: T#¥E Mand.
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THIE (45, 1970) O MANE Lic, WERM (K3 —4) 05 b, /R EIER (TL),
BE (T), #EIFE (HB), &L (N&E) (Manus, su), #iEE (NI (Manus, cu), Hi
JEE (IE) (Manus, cu), BEE (&) (HFsw), #ERE (R (HFcw), BHFCEVTIX
EE4E (GLS), HEEHRKAE (WS), RMHME (100), Blafkkikik (LAB), LITKKEEIE
(C-C), LTA&REIE (M2-M2), L¥AE—F3IAKRMEE (C-M3), EF@FIE (-M3),
TEEEE 1 ATE—8 3 F R (pml1-m3), FTHEIIE (i-m3), THE (Mand) &R~ 7,

HHEREE AdRKE, REERABELEBOREST G, FE O BEBIR BRI E D0 O B
BRI TED, o CEESEIAROEROREY b L&, Tio X 5 il ek A-E 2Kl
U, S8R s E OB D & D BVERD T R LT,

FHERA (K6 —A). E¥ 1FRORE, sk, Hits LENCBRTL0AT, TH
LOEMIIBL ARy, BREOMmE (BRERE) (3 1.5 fm,

MRERB (N5 —a, M6—B). L& 1FRORE, s, “MEOEREIELD, #
DN ET 50, S, BsE, BHOBRMIT RS L T\ 5, BEREOEBIIE
7 FJmm +

MIXHEEC (M5—b, M6—C)o L3 1 FMOREME, AigE, %o FERELS 5ITED
D, ST A LTI 525, ok, ZHEOBERMISEL V5, LOBERED
AL 55F A mm =+,

M EBD (M5—c, M6—D). L¥&E 1 HRORHREL /b, ZOEWEIAHEDON
MicEds, idEs, BRHTE DICEIAMEL, BREVSART S, BEREOHEIXAE20F
Jymm+

HSEME (R5—d, M6—E). LS 1HARORE, #isE, #itsdcIbERD,
FTRTOHD BRI T 5o BRI O HIL33m

AR EREONEBOFHMEI-AEENH 55 E S 23, FHEDOE Ma-Mb & £

it [SEd:\/@Ea)“r(SEby] B CHRE L7,

#1 HEE=IAL7 25707 A<%2 5 Mogera wogura wogura (Temminck, 1843) DAHRHEREE

RPN A B C D E 2t
? 1 (1% 30 (37 34 (42) 8 (10) 8 (10) 81
A 0 (0) 23 (26) 37 (42) 20 (23) 8 (9) 88
i 1 (0.6) 53 (31.4) 71 (42) 28 (17) 16 (9) 169

¥, HEBICB T AEFMICO Y CEEREYH A0 E D »it, ZEEK CD=Ma—
Mb-+SDa+SDb &N T, EMEO Eix ) AbiWEED - v P ERDTHRE L,
7oy, AIEE/MAGEED & HEBLOLRMEIIFER 3SD+-M X100 2RD THRE L1z,
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i £

HXHERIEOMAR : ERROREE - T, HMFELHELEAOHBITIK1IO@E T, M
HEBACEL Q=012 (1%) OX, Bik30R2WB7%), 22838 (26%), CiisdR?
(42%), 3788 (42%), DIz 8 2% (10%), 2088 (23%), Eiz 822 (10%), 83838 (9
%) THo7=0

AR A BT 2 EESEFCDR0L, ZOBRMOLONRAFORMIIH Y, M
HACHI T RWI EERTLDEELDBNS, BP0 TEEREE & OXE SOHEIL
RATHE TH Do B CLBTH EEIEIEUL T TEROER VB IBIEL BBV, DIT
BTAEEEBCLEY 0y, BRI v, Tn8LR0EE L BETH ORI H I
DNVTIRHNDESICEHT B 18T 5, fnds, Hoslett & Imaizumi (1966) (T4E#EER -1V
DR TTHRF LI T BT 2GR EL, HEET 20000 mAL, IVEE
T2 DOBEHICHAT S EERLIC, ChIZEZEEDAXRL B-EOHBERBIERILT
Who
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X 4ER B © CHEPESED HE

HXHER B ¢ CHOFHEIC IS\ T 198 O RIEBALO A FHER O£ INE L, FHED X
2% 2SEd X b KEM 570X TL (2), HB (), Manus (cu) (&) © 3#ALET TH 5,
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X 6. HHEERTEO ESAE 1 Hkmm
A HIx4ERKRA, B: MXNERKB, C: #HEFHC, D: HFKD,
E: fIRFRE.

HELRTWEDHTHD)o FRHBF THRENED H > =DIBERORAKELABE VG Th 574,
Z OWELIEBRENE LR T WL EEZ B,

FEFLLRHL D HEL

E 3O NMEICED &, B FmEEOMELEGE, B:C, B:D, B:E, C:D,
C:E, D:E %HEMERNCHE > CTHAERGRH (CD) %Xk, HAERIHC BT 28ERN S OR
Bl &> T ahHE L Thic,

19MEFT D MEI LD ZERF EFEL D ELNMEARD A —% v + (1 y TR IIKRDEH TH
%, TLTI30.08—0.38, (53—65%), T Tix0.07—0.35 (52—63%), HBTIZ0.01—0. 48 (50
—68%), Manus (su) Tik 0—0.45 (50—67%), Manus (cu) Tit 0—0.36 (50—64%),
Manus (w)Ti20—0.01 (50%), HFsu Tix0—0.67 (50—75%), HFcu Ti%0—0.31 (50—
62%), GLS Ti%0.01—0.19 (50—57%), WS Ti%0.01—0.19 (50—57%), I0C Ti¥ 0.02
—0.27 (50—60%), LAB Ti20.03—0.65 (50—74%), C-CTi%0.07—0.50 (52—69%), M2-
M2t 0.01—0. 17 (50—56%), C-M3 Tix 0.02—0.27 (50—60%), I-M3 Tit 0.05—0. 36

(52—64%), pml-m3 TiX0—0.43 (50—66%), i-m3 Ti%0—0.34 (50—63%), Mand Ti%
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U THHFENCEERDY HATREITIELEL TR,
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M25. THREHSM AR5, 85

*£2 MHEEIAN72Z7DT A< %S5 Mogera wogura wogura (Temminck, 1843)
SRR L O HEBHEMEOER (in mm)

N M SD N M SD
TL 2 80 143. 0 + 6.09 10C 2 80 6.12 = 0.23
B 83 146. 8 £ 7.40 S 88 6.28 + 0.22
T 2 85 17. 8 £ 2.04 LAB 2 80 4.59 =+ 0.19
S 86 17. 6 = 2.25 S5 87 4.70 + 0.17
HB Q 80 125. 2 =+ 5.53 c-C 2 80 4.00 =+ 0.18
S 88  128. 9 = 6.53 5 88 4.13 £ 0.17
Manus 2 82 17. 4 = 0.80 M2-M2 ? 80 8.80 + 0.28
(su) 5 95 17. 9 = 1.09 S 87 8.94 + 0.23
Manus 2 82 23. 3 = 0.86 C-M3 2 80 12.81 =+ 0.34
(cw) 5 93 24. 2 + 0.98 S 87  13.02 = 0.29
Manus Q2 78 18. 5 = 0.92 1-M3 Q 80 14.14 = 0.37
(w) S 94 19. 4 = 1.19 S 87  14.31 + 0.30
HF Q 85 17. 2 = 0.73 pml-m3 2 80  11.31 =+ 0.34
(sw) 5 96 17. 9 = 0.79 S 87 11.36 + 0.27
HF 2 83 20. 8 + 0.79 i-m3 @ 80 13.15 =+ 0.40
(cw) 5 94 21. 5 = 0.88 S 87 13.27 = 0.29
GLS 2 80 34.25 + 0.70 Mand 2 65 21.59 % 0.56
5 83 34.90 = 0.59 S 74 22.10 £ 0.51
WS 2 80 16.45 = 0.36
S 84 16.77 = 0.35
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£3 HEIESL7 25 7D7 A<E 75 Mogera wogura wogura (Temminck, 1843) o
AIRHEM I S X OEEHEMBOZR (in mm)
B C D E

N M SD N M SD N M SD N M SD

TL Q@ |29 |141.8 + 5.42 |31 |144.8 + 5.82 | 8 | 139.6 = 7.72 | 7 |143.5 = 7.63
S |22 145.8 + 6.98 | 35| 147.0 = 7.65 | 16 | 148.5 + 5.32 | 9  149.8 = 8.87

T Q@ |30 18.2 = 1.76 | 34| 17.9 + 2.15 | 8 | 16.6 &= 2.31 | 8 | 17.1 = 2.23
S |23| 17.7 = 2.01 | 37| 18.0 + 2.60 |20 | 16.5 = 1.74 |10 | 18.7 = 1.77

HB @ |29|124.0 & 5.00 |31 |126.9 + 5.55 | 8 |121.8 = 5.05 | 7 |126.1 = 6.92
& |22|128.6 & 5.74 | 35| 128.7 + 7.36 |16 | 131.7 &+ 5.23 | 8 | 128.7 = 6.39

Manus @ | 29| 17.4 = 0.75 |34 | 17.4 = 0.90 | 7 | 17.6 = 0.97 | 7 | 17.3 = 0.66
(su) & |22 17.6 + 1.04 | 37| 17.8 = 1.16 | 20| 18.5 = 0.94 | 10| 18.3 + 0.93
Manus @ |30 | 23.3 = 0.72 [34| 23.3 + 1.03 | 8 | 23.3 = 1.01 | 8 | 23.1 = 0.81
(cu) & |[23| 23.9 +0.81 |37 | 24.3 =0.96 |20 | 24.5 = 0.85 | 10| 24.2 + 1.43
Manus @ [ 30| 18.4 + 0.89 | 34| 18.6 #+ 0.90 | 8 | 18.5 = 0.97 | 8 | 18.6 = 1.23
(w) S | 23| 19.4 = 1.20 [ 37| 19.3 = 1.13 | 20| 19.5 + 1.22 | 10| 19.2 =+ 1.51
HF(su) ¢ |3 | 17.2 = 1.07 |34 | 17.3 = 0.77 | 8 | 16.6 = 0.80 | 8 | 17.5 =+ 0.55
& 23| 17.7 = 0.70 |37 | 18.0 = 0.79 |20 | 17.9 = 0.89 | 10| 18.2 =+ 0.83
HF(cu) @ |29 | 20.8 + 0.72 | 34| 20.9 = 0.88 | 7 | 20.4 + 0.73 | 8 | 20.5 = 0.72
S | 23| 21.4 + 0.8 [36| 21.6 + 0.95 | 20| 21.6 + 0.88 | 10| 21.6 = 0.81

GLS @ | 30| 34.284+ 0.73 | 34| 34.30+ 0.62 | 8 | 34.02+ 0.83 | 8 | 34.17=+ 0.85
S | 21| 34.80+ 0.49 |35 | 35.08+ 0.82 |19 | 34.99+ 0.62 | 8 | 34.97+ 0.71

WS @ |30 16.41+ 0.35 |34 | 16.46%= 0.33 | 8 | 16.26+ 0.42 | 8 | 16.36+ 0.32
S | 22| 16.69+ 0.35 [ 35| 16.81+ 0.35 | 19| 16.80% 0.36 | 8 | 16.77= 0.41

10C ? |30 6.06+ 0.24 | 34 6.15+ 0.24 | 8 6.19+ 0.24 | 8 6.12+ 0.16
S |23 6.25+ 0.23 |37 6.31+ 0.21 | 20 6.27+ 0.22 | 8 6.24+ 0.26

LAB 2 |30 4.65+ 0.15 | 34 4.58+ 0.22 | 8 4.48+ 0.11 | 8 4.49=+ 0.19
o |23 4.67+ 0.15 |37 4.70+ 0.18 | 20 4.72+ 0.16 | 8 4.73+ 0.18

c-C 2 130 3.98=+ 0.12 | 34 3.99+ 0.20 8 3.99+ 0.21 | 8 4.11+ 0.26
a5 |23 4.09+ 0.09 | 37 4,11+ 0.15 |20 4.20+ 0.22 | 8 4.23+ 0.19

M2-M2 2 | 30 8.79+ 0.25 | 34 8.82+ 0.28 | 8 8.81=+ 0.42 | 8 8.75+ 0.22
& |23 8.93+ 0.21 | 37 8.92+ 0.24 |20 8.96+ 0.25 | 8 9.01= 0.27

C-M3 2 |30 12.86+ 0.30 |34 | 12.83+ 0.32 | 8 | 12.71+ 0.46 | 8 | 12.67=+ 0.41
& | 23| 12.96+ 0.27 |36 | 13.06+ 0.31 |20 | 13.05+ 0.24 | 8 | 12.95=+ 0.37

I-M3 @ [30| 14.17+ 0.31 |34 | 14.21% 0.40 | 8 | 14.07= 0.49 | 8 | 13.91+ 0.44
S 23| 14.29+ 0.28 | 36| 14.36+ 0.31 |20 | 14.32+ 0.27 | 8 | 14.18+ 0.41

pml- @ [30| 11.32+ 0.26 |34 | 11.34= 0.27 | 8 | 11.25= 0.29 | 8 | 11.00+ 0.48
m3 S |23 11.37+ 0.21 | 36| 11.37+ 0.29 [20| 11.37=+ 0.23 | § | 11.21+ 0.37
i-m3 @ |30| 13.18+ 0.39 |34 | 13.22- 0.37 | 8 | 13.07+ 0.42 | 8 | 12.88+ 0.49
S 23| 13.28%+ 0.25 |36 | 13.29+ 0.31 |20 | 13.24+ 0.31 | 8 | 13.24+ 0.33

Mand @ |27 | 21.56+ 0.58 |29 | 21.63+ 0.53 | 5 | 21.38+ 0.63 | 4 | 21.77+ 0.64
S |21 22.02+ 0.39 | 30| 22.12%= 0.56 |16 | 22.16= 0.51 | 7 | 22.06= 0.59
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Description of a New Species of Cerambycid Beetle
from Okinawa Island of the Ryukyus

Masatoshi TAKAKUWA

(Kanagawa Prefectural Museum)

mHABES LX) 01K HE

mo® E K
Coie )| RSz B

WRABE IF VA VHBPROLIHME, +FF7Y 2 25 3% Y Microlenecamptus
nakabayashii Takakuwa, sp. nov. (7 b 7 I F VE R~ » » 3% V% Lamiine: Dorcas-
chematini) #FMW LI, ZOMD Z LITOWTIL, SEICEHE (1986) I X D 1 MR i B
AKEEBORIZEE Microlenecampius sp. & L TN IR TWBHD, SEFNEY 6 HOE
AEESETLBAH LD TH S,

AR, AKBOHICH > THRLHESHEBOEE & EHAORBN T EMIEETH L2, *
RSt OBBECO TR BEBE FEEREICHOMT 5 Y v 7 A7 3%V Microlenecamptus
biocellatus (Schwarzer, 1925) L BHE/LAENED LR T, RHEPWCIZDOC v/ 2H 35,
LI BREEROMBMAETICEL, TOMKELE2Z BN LD TH S,

Abstract A new cerambycid beetle of the genus Microlenecamptus
Pic is described from Okinawa Is. of the Ryukyus under the name of
M. nakabayashii. This is very closely allied to M. biocellatus (Schwar-
zer) from Taiwan and S. E. China, but is easily distinguished from that
species by the characteristic scales on body and maculations on elytra.

Previously, I recorded an undetermined cerambycid of the dorcaschematine ge-
nus Microlenecamptus Pic based on only a female specimen from Okinawa Is. of
the Ryukyus(Takakuwa, 1986). After my close examination added some specimens,
however, it has become clear that the Okinawa species is surely new to science,
though it is very closely allied to M. biocellatus (Schwarzer) from Taiwan and S.
E. China. Therefore, I will describe it as a new species in the present paper.

Before going further, I wish to express my hearty gratitude to Messrs. Hiro-
yuki Nakabayashi of Tsu, Mie Prefecture and Hiroshi Fujita of the editor of Ge-
kkan-Mushi, Tokyo for their kindness giving me a chance to examine this inter-
esting species. I am also much indebted to Dr. N. Ohbayashi, Messrs. T. Shimo-
mura, T. Niisato, M. Hasegawa, H. Akiyama and Y. Kusakabe for their kind help

in various ways.
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Microlenecamptus nakabayashii Takakuwa, sp. nov.
(Figs. 1-3, 7)

Microlenecamptus sp.: Takakuwa, 1986, Gekkan-Mushi, (187): 18, figs. 1,5.

Male. Black, somewhat lustrous; mouth parts except for mandibles brown to
chocolate black; gula chocolate black, strongly shiny; antennal segments 4 or 5
to last more or less brownish; all claws reddish brown.

Head wider than deep (1: 0.9), densely clothed with pale yellow to yellow recum-
bent scales, provided with a thin longitudinal median naked line running from apex
of frons to occiput; frons faintly convex bilaterally, densely with minute puncta-
tions; vertex smooth; eye large, more finely facetted than in M. albatus, the in-
ferior lobe about as wide as deep, semicircular with upper margin broadly truncate,
about 2.2 times as deep as gena below it. Antenna thin, 3.3-3.5 times as long as
body, exceeding elytral apex at apical half of segment 5, densely with short erect
hairs beneath which are gradually becoming minuter towards the last segment;
relative lengths of segments of the holotype as follows: 4.3:1:10.0:8.6:11.3:11.6:
11.9:11.9:11.6:11.9:16.6; scape corpulent, thickest near apical 3/8, flattened above
in basal 1/3, the remainder distinctly granulated; segments 3-10 stick-shaped with
each apex inflated, the swellings being weakened apicad. Pronotum subcylindri-
cal, a little wider than median length (1:0.9-0.95), widest behind middle, constrict-
ed narrowly before base and broadly behind apex, densely clothed with scales
just as in vertex, with a longitudinal naked fascia which is indistinct near base
and is narrower than in usual specimens of M. biocellatus; disc rather finely, trans-
versely rugose, with three tubercles, a pair at sides and the remainder before base,
of which the latter is rather distinct; base weakly bisinuate, faintly broader than
apex, and faintly narrower than widest; side inflated, the swelling being somewhat
smaller than in M. biocellatus. Scutellum tongue-shaped, wider than long, very
densely clothed with scales as in pronotum. Elytra 2.3-2.5 times as long as wide,
widest just behind humeri, densely clothed with pale yellowish to light yellow
scales which are paler than in pronotum and are wider than in M. biocellatus, each
provided with blackish maculations as follows: dorsal longitudinal one at humerus,
crescent one at middle and two small spots at apical 1/4, of which the latter two
often disappear; sides very gradually narrowed posteriorly in basal 3/4, then con-
vergent arcuately towards apices which are very broadly rounded or narrowly
truncate. Abdomen densely clothed with scales as in elytra; sternite 5 with apex
excavated; 8th hemioctagonal with apex shallowly excavated. Pygidium with apex
truncate or extremely shallowly bilobed. Legs stout; fore femur similar in shape
and length to the middle, more corpulent and shorter than the hind which exceeds
the middle of abdominal sternite 4; fore tibia apparently shorter than middle and
hind ones, thickened apicad, bent downwards at apical 2/5, distortedly grooved
beneath in apical 2/5; middle tibia obliquely grooved externally just behind middle,
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Figs. 1-6. Microlenecamptus spp. ——1. M. nakabayashii sp. nov., S(holotype), 2. same, &,
3. same, @, 4. M. biocellatus, 5, 5. same, @ 6. M. albatus, 5.
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M. TAKAKUWA

Fig. 7. Male genitalia of Microlenecamptus nakabayashii sp. nov. —a. median lobe in
lateral view; b. apical part of the same in dorsal view; c. tegmen in ventral view.
(Scale : 0.5mm.)

appendiculate beneath at apex.

Male genitalia slender. Median lobe about as long as tegmen, arcuately, fully
bent ventrad; ventral plate slightly attenuate apicad, rather suddenly, straightly
convergent towards the extremity which is narrowly rounded. Tegmen rather
shaped as bi-stairs at base; parameres faintly attenuate towards apices which are
rounded, dorsally and ventrally provided with long setae on apical parts.

Female. Antenna 2.9-3.0 times as long as body length, exceeding elytral apex at
base of segment 6, almost without erect hairs as in male; relative lengths of seg-
ments of a paratype as follows: 4.8:1:11.7:9.6:11.5:12.0:12.7:13.1:12.7:13.7:21.3. Pro-
notum wider, 0.82-0.87 times as wide as median length, with a naked fascia more
indistinct. Elytra 2.4-2.55 times as long as basal width, widest behind middle ; sides
almost parallel from humeri to basal 1/3, then generously expanded behind middle
(broadened behind humeri, then rather suddenly expanded behind middle in a speci-
men), and roundedly convergent apicad. Abdominal sternite 5 with apex broadly
excavated. Pygidium with apex shallowly and broadly excavated. Legs shorter;
hind femora apparently not exceeding apex of abdominal sternite 3 (though reach-
ing before apex of abdominal sternite 4 in a specimen).

Body length: male: 8.7-11.3mm; female: 11.8-12.3mn, width: male: 2.4-3.3mn; fe-
male : 3.6-4. 0mm, basal width of female: 3.4-3.5mmn.

Type series. Holotype, &, Takazato, Ohgimi-son, Okinawa Is., Ryukyus, 11. vi.
1990, H. Kubota leg. Paratypes: 12, Mt. Yonaha, Kunigami-son, Okinawa Is., 8. vi.
1986, H. Nakabayashi leg.; 385312, same locality as the holotype, 1-11. vi. 1990,
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H. Kubota leg.

The holotype will be deposited in the National Science Museum (Nat. Hist.),
Tokyo. Paratypes are in the Mr. H. Nakabayashi’'s or Mr. Y. Kusakabe’s private
collection.

Distribution. Northern area of Okinawa Island, C. Ryukyus.

This new species is surely included in the group of M. biocellatus (Schwarzer)
from Taiwan and S. E. China. However, it is considerably difficult to determine
the relationship between the present new species and biocellatus rightly, because
the former has some extensive individual variations in morphological characteris-
tics and the latter has some geographic variations. Nevertheless, the former is
regarded as a different species from the latter by the following characteristics:
1) scales on body wider, pale yellow to yellow, 2) antenna of male shorter, 3.3-3.5
times as long as body (3.5-3.7 times in the latter), 3) pronotum of male some-
what longer, ratio of width and median length: 1:0.90-0.95 (0.85-0.89 in the latter),
4) elytra not so attenuate posteriad in male, with maculations vestigial, often al-
most disappearing, 5) abdominal sternite 8 hemioctagonal with apex shallowly
excavated (rather semicircular with apex excavated in the latter), 6) median lobe
of male genitalia strongly, almost arcuately bent ventrad, the ventral plate being
rather abruptly convergent apicad (not so strongly, suddenly bent ventrad before

the middle, ventral plate being more generously so in the latter), and so on.

The new species may be also resembled to M. albatus (Matsushita) from Taiwan
and E. China at first sight, but quite differs from that species in the next mor-
phologically important characteristics: 1) eye more finely facetted, the inferior
lobe about as wide as deep (coarsely facetted, the inferior lobe wider than deep,
truncate at inferior margin in the latter), 2) legs shorter, with femora distinctly
corpulent, with tibiae appendiculate beneath at apex (femora almost not corpulent,
tibiae without appendage at apex in the latter), 3) median lobe arcuately, fully
bent ventrad, with apex of ventral plate narrowly rounded (distinctly weakly so,
with apex of ventral plate broadly rounded in the latter), 4) body moderately
clothed with longer scales (more densely clothed with shorter and wider scales
in the latter).

Literature Cited
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Notes on a Skull of So-called “Yama-Inu’ or Wild Canine
Preserved in the Minamiashigara Municipal Folklore Museum

Iwao OBArRA and Kazue NAKAMURA

(National Science Museum, Tokyo + Kanagawa Prefectural Museum)

Osteological sutudies were made on a skull of so-called Yama-Inu or wild canine
preserved in a local museum. It had been said to be captured in late Edo period
in Mt. Hakone of Kanagawa Prefecture.

The skull of wild canine called Yama-Inu in the mainland of Japan excluding
Hokkaido, is generally believed to be wolf’s, however some feral dog’s ones have
been confused with wolves from old times because of the osteological similarity
between them (Naora, 1965). As the result compared with the skulls of Japanese
native dogs and Japanese wolves (Canis hodophilax), the specimen was identified
with that of a feral dog (Canis familiaris).

i L & I

=hkvtHdH 3 (Canis hodophilax Temminck, 1839) DB 2D EEL MM D IARITH
D OEEINT WA, ERCHZEIRFHRILMMT X, TLRRRRR D & R OB i
Wxhict Shs b0 HEIhTWS (AR, 1965, 1972; /MR, 1990a, b). %7,
Pk e Hbn s EELRABCEEIR WA ELAbRTWS (HE, 1965). & DMEiL,
— BRI EE s LA AV EESR T W 5T, i [No&] oL L LTKRY)
CRFEIRCER, 0, BHMERTHLEREC ([v<1 2] ELTRESRTWS 1ED
EE R AET DA BB, JOMADRFIZBL THATERR BXV=hvidtr I Lok
W4T - =D TEOERERET S,

AE 2 FED

BT EERHETT R O EEEEAR, TOMEL IHRIRFEEATREED AT
B, SUFEEED D 4 RETOSUFERARIIKS HAROE, BROLUM Yy HTHELLD
DEELBRT WA, BWENEAEESMEELROHRICESRSA, LOMZEERHE
BETHD. FHEEILV R,
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A E

FHUMEIR ko ) (m), FHE4ERK196.8, HAE4LK 182.5 HSIMIE 108.2, HREHIE
36.0, HhAREHIE35.8, ReIfiR40.5, HIAMHIE38.7, HER0.0, HEFIRT9.8, 4 HiH
W P4 (BfE alv.) 19.0, (¥ crown) 19.8, Z DFHE S Canis BTET 5 Z LITBI L2
TH 50 AR CHME LSS Canis BOE & LTIk Canis hodophilax FO*
Canis familiaris Dz b b, COEENELLICBT A0BH%1T 5,

BEFNID =R v A4 H 3 OB EESEIFHRE®D 214.0m (ERE, 1965, p.96) 225 Rijks-
museum van Natuurlijke Historie (Leiden) FI&® # 4 7HEAD174m (55, 1970a) % T
BERPKRE G, Lrl, MWHENERLER LSS, R—HEECEARY T3 2 L ANE
Thb. FBREBETLIFRED =K vAH+Hr I OBEGOEESLER, MR (1990) DERIT
X% & M£SD=201.47+7.99mm, M=+2SD O#ifHiL, 185.49~217.45mm (N=12) & 7%,
REREA (LUTUHRr GEA LIES) ORELRIT182.5mTHSEND, =& i+ h I FHUE
BHRED 5. 452 DHIPH (M=2SD) Wit & his\ e B - T r HEAIZFRAMIRED = & v oF
A IDHEBL VNI WEZLBTHS S,

FAADIEA XOBPELE L THL P LHABORE INEER I TE o, P& (1981) &
PET 5 L O RERBAE WX 5K, SR (1969) BHBEERCHTAP4R (alv.) Hi4
AA I TRIOBLERD, 1 2 TRIOFUTTHB L —LoRkIEL Lic, By BEEAT
139. 65% TIOZIITEL TWvis b,

T 2> & RACEAMIRD 7 v 7 4 —A3p Mo RBELA 2 & LT 50, FEP =+ v
AN ICHLBALACELADRENKE L, ERHEMOELVHIRTH S,

IBHICEE (1970a, b) 2R LIc =74 vt I OBIVEDOHEITCOWTHHT S &, K
DX 5B,

D EEORBEEEMIO LML MR T 25300 r BERAIEEILbRB. 4RI X5
=k vAFH I (N=9) TRI0SPHEELSE D, chEiix—FHK Lk,

2) EEDREEEBIHBON, =+ vitd s ClR &R UERLVEREY T, B
FEERIERUERE TR =hvt+d IS BRohaF LT, Loy Beds (K
2)o

3 AFEIMEOMBIIS RIS =h vt s 3 (N=6) & THHBBSIL I v s,
By HEEA CREBEES L L DS AR ALE LT\ 5,

4) FEEIORIE, =hvAdAddr IR, PRI VERE CRLER ST S S D60%,
ZaLlitndD40% (N=10)o 1 2 TIXSEFAE (N=92) D100% 4 4 Lis\ o B &
BERITH L,

UEDZ EnLREMCHMT LT, My BERX=+ i+ I OEPBECIE —FKLT,
A % Canis familiaris Linnaeus, 1758 * AIE X %,

B FERA & DR

BAREARRE O : By BEAOHEGTD kX & (HESLE 182.5m) %, HMAHEALD
HEOFTHE CNE - 457, 1980) L Hh#iT 2L, RI3DX>5Kik5, BKEAX (588, M+SD
=206.72+6.99m), FERGE S, M+SD=160.86+8.26m), (EJRLER(ESE S, M=SD=



Skull of Yama-Inu 107

K1 FRFEESLERERTR, B B4 (Canis familiaris).
A EME, B Af@E, C Lk, D TH, E #IHE, F %,

150. 65+7.51m), (L2 HRLEAUR P, M=+SD=138.60-=8.30m) T, B 7 HEEADE, Th
Fho M=2SD OHEICITE E R Ve Thbh, BELR X /AN, FEER, BIREXR, IUE
R T DT KX o LR R (BB S, M+SD=166. 4= 14. 85m) D FHfEIL, B HEEA &
DTN, ERERESKE D, By HEAOMEE, JiEERO M+2SD OfEHE
(136.7~196. 10m) ©&*h5, —F, KMRIERNS 1 A0AKES, HEELRL 181 om
<, B BEAOHE E DEFEICL SmIcT ¥R, ER (988) TikM+SD=183.78
0. 7T CEEL B A X D ] 28mA X VDR TH D, UEKME (N=6) (LH
REOHE L D /N A, M=SD=171. 03+6. 18m, M-:2SDDHiHi%158. 67~183. 39m T, B
e BEADEITFES UTZofICEIng,

PEDC Eand, By BEAR, RHAAR, HCUEROHLGIERLRESTHLL
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K2 BENGOHEOLE, A By EEAR, B =+vitr 3 (NSMT-M100),

A
: LS (5)
- ' i B (5)
J — 2 (5)
F } 4 {EMEES (8)
— } 4 LS ()
——— PE Q)
| : J S 6
+ &M D
0 10 W0 10 180 10 10 10 20 0 Zom

M3 BEEEELR, By EERL BAREE L OLE, P+ 2 EERELR T, BIARTEL
ﬁo

EXb. ET, MMROMLIELLABEDKREITHS S,

2o, PNE SR (1980) DERNC X Y, VERO EEFSHOFHELZRTLELIOLS
D&% W BEARDOF R, &AL bUEREDED M£2SD OFIFCEEHh, W
ThIRELEIRD LRI, WERHEE o B TI1X, B BEROMHEIT, BESHE, %
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£1 NEROEFZEBMOEE (mm)
N M SD M+2SD
HE2E d 9 183.78 2.77 178.24 189.32
B 6 171.03  6.18 158.67 183.39
HoHE J 9 113.46  4.40 104.66 122.26
2 4 104.98  2.33 100.32 109.64
BIREHME o 9 36.61 2.60 31.41 41.81
g 6 33.22 1.40 30.42 36.02
RFIEIE o 9 37.70 1.95 33.80 41.60
¥ 6 34.45 2.24 29.97 38.93
A i EB J 9 40.10 1.40 37.30 42.90
o] 4 35.43 1.62 32.19 38.67
%EHEE 8 36.80 1.60 33.60 40.00
"3 6 35.12 1.43 32.26 37.98
OFE o 9 89.64 1.65 86.34 92.94
2 6 86.20  2.45 81.30 91.10
FE B 51| = d 9 80.78 1.27 78.24 83.32
L 6 75.37  2.52 70.33 80.41
P4 E s 8 18.80 .76 17.28 20.32
(B 5t ) 7 6 17.72 .59 16.54 18.90

IR EIE, REWE, HE, SETIRO & EINERD M+2SD OfifcE s 2,
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KRHHiE, BEHERS IOP4E (crown) X M=2SD o#EiFiitaEhd, W HERD

BB KRE V. & DS THHERM &3R5,

My BEAIARELTEPARKREVWI S >CR2 S, LAvL, P4 (alv.) DHEERIC
*4 5 E4139.65% T, EECE ) LT AAR 58 Bads. (ESZRHEEAR, fMA1, M
ER4) OM=SD=9.26+0.53% & HF h K& 2 IXRDBRIc s

c T, BAVRRRCLIATCHIE S M ic F OO REAR & D HE I DWW TR X%,

MENR 2 S L PR R AR TS hic & ShaBROBREERA 2 AP RES

RT3 (ER,1965)0 & h bifilid Bt 7 HEA & AR & Tcfibhicb D Th %o
B1EARR, FHRAARMRE, &EER4K192. 0m,
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2R, MR RFELER=ZAN & v FIRE, KELKI67.0m,

£ 1 AR IPUE R BEOM +2SDO B (178. 24~189.32mm) X Hh K& o L2sLEKHAR X Did
EADINE G, LA =+ vAdh § FHREGRE (M+2SD O#if§ (185. 49~217. 45mn) 1
EENRLEREITH S,

2 EAKME T MEREE X b/ W2y, UEARMED M+2SD OfiF (158. 67~185. 39mn)
wEER, EMREREE (M=2SD O 135. 63~165. 67m) X H ik K&\, HEOHBAKRD
*@&¢ﬂ@¢%@k?§&%iéo%wv%%ﬁm,:@@%@*%@k%éf%éo

chb IERC Xy, LFRREAREKE, iR - AR, BEOFRBEAR L L T,
F L LR bR E TOA X AFERBTEAL T SDEEL bR D,

E & &

SEARIBE Y BEARL, Y42 (2hvddHh ) ELTREIRT WAELDTHS
DEEDHREZ DAL, 1 % Canis familiaris Linnaeus, 1758 & FE S iz, TLIAKER
MR CHE IR E SNDRT, RO AR WA 2% 5% 5 2 THROD TEHELE
FeE25. K& (EESLR) 3, BRoFPHMAARR (WEHARE) &£, EEFOEH
M OPEMEIITUER OB —FT 5, RMNKROERL DD, FREREE DIFIERTAER
ThHhHH, BEOHMERS ICRRMALHELT, HEMEDO 7 v 7 4 — A RFETOHM O
FRERLLHEL, MEROELA LR v, ZOEADMICE, FFRCHEINLAH G
EAWEINRTH D (ER, 1965), ThbO&ER LG TEL % L, [LFRFARICITER -
FHRHRCIZFEROFEAAR I DR KERL D NOLORNI L DETOERY S 5701
XRFERBTEBLTWELDEELBRS,

Ei) i

BRAT S EREOMEERERE SO AFEOMA BRI ITREARD BEChc
BAFEEYBRY) W0, —~IREKIERDOTELXRMLETIY), FAEDX - T%
FoTTEotc, ENRFHEMEOETHTFELCIAEITROERDREEIC M b, FHitst
Wit otco BEDI A EHOBELY KT %,

5 B xX ®

FEk, 1981, R——F DERBEEL——. 64—65. BWIC¥S, HER.

4 RE, 1969. 7V @END =4 VA A . BRI, 29(7): 104-108.

Lo 1970a. =k VA A A I ORFIHAICOWT, 1. =k VAt h I 0K, nALEYME, 5:
27-32.

£k 1970b. [T, 2. 4 BN TOHEB R T AHELBGR. FE, 5: 62-66.

B RIEER, 1965. HAEROYPZ . 290pp. HAEHFE, Hit.

BEER, 1972, HROEMREOFHEDEA. 198pp. BAHEE, Hit.

ANE g, 1990a. MEEIIEEARTR L OZRBMHF/NHO RECRFEIR TS =hvith I OFEEB.
=) AKEER, (11): 53-65

ANEC B, 1990b. A% R BHEL FENIFIC RE ST WD =k v A S O W) B REEEER,
(11): 67-69

B B - SR, 1980. HAROHE ROEICE LW AMENE#. FERFHEIRHRE, (9): 139-154.
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The First Record of Fairy Pitta, Pitta nympha, from
Hakone-machi, Kanagawa Prefecture

Michiya TAsHIRO and Miyoshi ISozZAKI

A dead Fairy Pitta, Pitta nympha, was recorded from Hakone-machi, Kanagawa
Prefecture on 29th June, 1991. It is the first record of the species from Kanaga-
wa Prefecture.

YA vF 2V Pitta nympha BUS1ED, MENEHBBITCHEIh, MEIERTIX
ABEOWEFE UTRYIDERFIT/AHDT, COEADKZTAEEY R THEET L, & DFE
AF19914E12 7, MBI BE I i, MECHD, Y1 rF o v IcBT % 30k
OB DWTHEEY 52 b e B P —EKo JiFEe, LI v#ElssL
BF5,

BFx 75 —7

BB M M) BRERITIARE1244. 810m. alt., #iAREFZKER,

w1 A B; 29 VI 1991.

HEE () ; Mg 27, R 130, MEE 42, BR 43, & 197, EHR 420.
RERDEH KK 1ITRT

¥

1. HFEY M OF 3 VOAEMFIZOWT

BEE (1965) WXAHAEY M v F 2 vOREIT117~127Tm Th 5%, SEHRE IR HERE
DO¥ArF 273, FEROWMEMBCREOND X5 CXEOMEKT, 2hE TMbhTWbAfED
BEADORTIIHRRKOMNEX D5 bDE Bbhb, HRKEDO YA »F 5 VIXRE - &% - <}
F Al EOERECL bR ERFT, chErBOCIEHLCOZBHEAKRTH T, KILX
NEBEEOREIIT~122m, Z it UM EBER125~126. 5mn, HAFE12125m T4 4K
WThsbo b, HHE (1965 12k,

FMBED S O, HECH AN - WEEE—DFETDLIL, FLTILREABED
L0k, FEALLEFEEOEALGRTCRLRMCBTSHLL, BEBELTIINEEN)
CETIE V. RoTIhbREFLDTHRICHEELFLEZ LT H, 2FRCINE TCM
bhiedE &Ly A nF s VOETWEEL I TS &, BAESL REEELOHKIZ,
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ZIMOKE IZFNICTHIERBEEAHEIES L5 BRI TV e,

fo b ZWEFEEDOEAORUEMN =788, N=62%2 (Baolai et. al,, 1985) &, BAED
4 BEREDONT, Wil BE - IR BRI EOEIMOMEREE T ThCBEThH, With
DBHECHHAEELFEELIRAL? 94 vo Bifii@E35 b L, hEERNETEAER
ARTH O 7shb, ZTOPHTIEELE> T 2F DRRMEN DI, AKRELFEEL
TRRABATREZHAEZI LS L5 EHRZRLRE VL5 TH 5,
TREBEIOEERDERT L - T, MEOERED 2 LEIH S L Bbhb, b xiX
Wi L e 0 AEONE, L IER oS R ECEEBBE IR TWE, £ LTEOHEEBIE, H
AREMBEDO LD, FEEOCLOCLTEIOL—F LEHIEEL, ThIX%FEBE
A PO FEAHE SR, ThbIEAORKH ML XHT 50V IETER
R bTHD, BOZMMOPELOWKEL, TOXRHDVEDLERDLNE, TLTIDX
5T7cR o T, FREDIERIRADMESY HDT W5,

2. #MEJNEFINY{ 0F 3 IIEH

FRMAROEAOHE BRI, FBEALUOREEMUDF £ VHRBEIC L > THRIh 5T
A& DR ECAIE L, FEH800mDIEHETHE 2 #] (724.5m. alt) DAL ET 5. —HiEH
SDBIFHTH - 72y, BIEECTIIB0FEE DS IEB OREMHME & 7x b, T OB
LB ART  REFIL EOBYPEBEL T W5,

COBEAIATAFERAY 2 LOBH 5 ARHELTEHAT LD T, BREEHAEER
RINEEHERPER LA LV ERS, EFZO— AHRDVHELCROFA TS, EFL W
5D BIIT & A ETeh -1,

LaL, BEMOBEDRENLIL, ZOHENAYA eF 2 vOAERMETEZIL V. &
THNBZZ XD EITAKIB00mIZ & D EEHEN ST - Fil - BE K < IR HEEER AR R
BAL, E#TR7r, TEHTIRIAF S« a3 EIMBELETLIDT, Y1 rF 3 VIMKRET
HORHLICBRIELED RS, LALIRET, ZoOMEBILS & XV HERILBO DD
YA rF 5 v OBEFNLID 5T,

HADYA v o v, RUDNUE - W TEIEL, AMNTIRTT 5 LI RHRLED -7,
UL, ZOBARMG S BIEREREALEIN LT, T L THERNCKST 2 oMME LT, &
B« #5K « REF(B.) « LAY - B (B.) « 240 - ®F(B. 7) « Z&E(B.) - Akl - S - BR
c REOFHREI MR TS (Brazil, 1991 % O THE)I| Rk % 1LEL « # i (B.) ©
WENGEHELBLZ EXERIR LS,

191F 0 R, BARESOSMENTI T, MHENEOFFRIUM TAEDORE FHh &
DEREBT, AELILADWICHERICE ST 05, RUEBER T O L 5 niaEa
BHY, ETHLIELD LS CEBHERENLORFELIED L, ¥4 rF o VIMEREIIRHRA
b, BIRAMIUEMMGTCLEEERLTWETREENRBVWERIRETHS S5, £ LTHIC
FRNBEOFRCFHRO I T, BREESHFEINLBED 1L 5T,

E & o)

AAREDZNE TN TS Y { aF g Pitta nympha DIEEOF T, LEIOFEE)]
B A EEIIRKDMBIED %, b &b EHEE (B - BREEREEZET) ORI
BT, HAED S DIIXKB 5 AR D 54, ChE CTCHREIRCHEBEOR b T,
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EELHAELTIRALZ 514 v ECH T, ZOoDFEMD L OIXHETHEHEZ L TWWDH, L L
2HIBR O AT BIEH - A < JEY DAL — b X R MR S, FOENMEDORE IRERZ
NTNDEDTHA S, o TEEILILELSDERTL I ST, B0 HEHASLELE
b s,

YA RF o VIEMHEINENTIIZ D EIORRELD, FloME)IRcBET 5 L5 - #M
(B) DFBELL LT TREFHINT VA I Lo b, WRIEYEUERETILERT T, A8
RIS EEE 23S, BEMERLTW SRR ML Ienfc L Bbh b,

51 B X B
TR, 1965. YA mFa v, HETHARBARET, 383 Mad, H

Baorarl, Z. et. al., 1985, FAUNA SINICA, AVES, 8, 45-46, Science Press, Peking.
Brazin, M. A. 1991, The Birds of Japan, 195. Christopher Helm, London.
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K1 YA wsFav Pitta nympha Spks, FRE. W@ (L), TE (F)
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A Report on Meat-eating Behaviour of the Tree Sparrow in Zoos

Kazue NAKAMURA and Kenjiro NAGASE

(Kanagawa Prefectural Museum + Osaka Municipal Zoological Garden)

The Tree Sparrow (Passer montanus L.) is essentially a granivora, specializing
on the seeds of grasses but, just before and during the breeding season, adults
take a proportion of animal food and the young are raised largely on this diet
(Summers-Smith, 1988). Japanese Tree Sparrow (Passer montanus saturatus) is
also omnivorous in their feeding habits (Uchida et al., 1922; Abe, 1969), but evi-
dently some of them will eat meat if they have an opportunity (Nakamura, 1991).

It has been definitely shown by a questionnaire survey made in 1991 that Japa-
nese Tree Sparrow living in zoos, habitually feeds on flesh given to birds of
prey and carnivorous mammals. They intrude into the zoo animal’s cages and sca-
venge the flesh of chiken, pig and horse and fat of those meat. Some young are
raised on the meat. Some sparrows in zoos feed on Antarctic krill and fish.

Though meat-eating behaviour in zoos is limtted to the small population, appa-
rently it is newly obtained feeding habits.
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