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The Genus Rosalia (Coleoptera, Cerambycidae) from North Vietnam,
with Description of a New Species

Masatoshi TAKAKUWA

(Kanagawa Prefectural Museum)
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Abstract. Three species of the longicorn genus Rosalia from North Vietnam are
recorded: R. (s. str.) lameeri BRONGNIART, R. (Eurybatus) kubotai sp. nov. which is
closely allied to R. (E.) decempunctata (WesTwooD), and R. (E.) formosa pallens
GRESSITT which is new to fauna of that district.

Fortunately, I could catch two beautiful specimens of the subgenus Eurybatus of the
genus Rosalia at the top of Mt. Tam Dao near Hanoi, North Vietnam in 1991. I
immediately noticed that it is hitherto unknown species by the characteristic antennae,
though it is closely allied to decempunctata (WEstTwoop) from North India. However, all
the specimens caught are only two and also only female. I had been obliged to wait the
description of new taxon.

Now, I will describe the beautiful cerambycid as a new species. Because, | was able
to examine many materials of the strange species and that relatives by favour of some
kind Japanese entomologists. In addition, two species of the same genus from North
Vietnam, Rosalia (Rosalia) lameeri BRONGNIART and R. (Eurybatus) formosa pallens
GRESSITT, are recorded, of which the latter is first recorded from the district.

Before going further, I wish to express my sincere gratitude to Dr. Masanobu Kusora,
Miss Rieko MuramoTo and Messrs. Haruki Karusg, Hiroshi Fujita, Masao Ito and Tetsuro
Mizunuma for their kindness supplying with valuable materials usued in this paper, and to
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Dr. Yoshihiko Kurosawa, Mr. Masao KusoTa and Miss Sachiyo Nirasawa for their kind
help of gathering lituratures.

Key to the Vietnamese species of the genus Rosalia
1. Body clothed with bluish pubescence; antennae provided with a distinct tuft of black
hairs at each apex of 3rd to 6th segments; mandibles of male apparently larger (Rosalia

S. str.) —----——-mmmmmems s lameert
— Body above clothed with vermilion pubescence; antennae without tufts of hairs;

mandibles of male smaller (subgenus Eurybatus) ----—-----—----mmmmmmmm 2
2 . Body beneath black, with prosternum vermilion excepting coxsal borders; elytra
without few long erect hairs, provided with 4 - 5 pairs of black spots; antennae of male
less than 1.6 times as long as body, with a subrectangular inner projection at each apex
of 3rd to Tth segments; mesosternal process of male fairly narrow, deeply concave, with
apex rather appendiculately prolonged ; legs short and stout; tegmen of male genitalia

ShOTter -~ - kubotai sp. nov.
— Body beneath largely yellowish vermilion except for blackish head, mesosternum,
posterior parts of prosternum and metasternum and last abdominal sternite; elytra
densely clothed with long erect hairs, especially on basal part, with black transverse
bands at base and just behind middle and 2 pairs of black spots between the bands;
antennae of male more than twice as long as body, with an acute oblique inner spine at
each apex of 3rd to Tth segments; mesosternal process of male tongue-shaped, with apex
broadly rounded; legs long and sublineate; tegmen of male genitalia slender --------------—--

___________ formosa pallens

Rosalia (Rosalia) lameeri BRONGNIART
(Figs. 1, 2)

Rosalia Lameeri BRONGNIART, 1890, Annls Soc. ent. Fr., (6)10: 243, pl. 10, figs. 7, 8 (Laos).
——GgressitT, 1951, Longic., 2: 212, 214 (Burma, Siam, Laos, Annam, SW China,
Formosa?).

Rosalia lameeri var. unireducta Pic, 1937, Mel. exot. ent., 69: 11(Annam).

Specimens examined. 1 %, Mt. Tam Dao, near Hanoi, 28. 1II. 1993, N. KATSURA leg.;
Sapa, near Lao Cai: 14", 18. V. 1993, local col. leg.; 1 o, 30. V. 1993, same; 3% %, 2-5.
V1. 1993, same.

Distribution. Burma, Thailand, Laos, N. Vietnam, SW China and Taiwan?.

Rosalia (Eurybatus) kubotai sp. nov.

(Figs. 3, 4, 8)
Rosalia (Eurybatus) decempunctata: Ganan, 1900, Ann. Mag. nat. Hist. (7)5: 348.
——KaBakov & MurziN, 1992, Syst. Ecol. Ins. Vietnam, p. 64 (N. Vietnam). ——Hua et

al., 1993, Longic. Beetl. Hainan & Guangdong, p. 94, pl. 10, figs. 125a, 125b (Hainan).
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Figs.1-6. Rosalia spp. ——1. R. (Rosalia) lameeri BRoNGNIART from N. Vietnam, o', 2. same, %, 3.
R. (Eurybatus) kubotai sp. nov. '(holotype), 4. same, ¢ (paratype), 5. R. (Eurybatus)

decempunctata (Westwoop) from N. India, &, 6. R. (Eurybatus) formosa pallens GRESSITT
from N. Vietnam, .



M. TAKAKUWA

T

7

Fig.7-8. Male genitalia of Rosalia (Eurybatus) spp. ——71. R. (E.) decempunctata (Westwoop) from
N. India, 8. R. (E.) kubotai sp. nov. a: median lobe in ventral view; b: same in lateral view;
c: lateral lobes in ventral view.

Male. Body above vermilion to reddish vermilion excepting almost all parts of head,
scutellum and maculate spots on pronotum and elytra where are black, beneath almost
entirely black excepting reddish prosternum; antennae and legs black; male genitalia
darkened amber.

Head entirely black, lustrous, very densely, rather finely punctate on dorsum, densely
clothed with short erect pubescence, with large reddish mark of pubescence on occiput;
vertex with a median longitudinal furrow; eyes comparatively large, each apparently
shorter than the shortest gena before it; mandibles slenderer than in decempunctata, each
gently rounded at external side.Antennae rather thick, exceeding elytral apex at 8th or 9th
segment, beneath with long oblique hairs in basal 6th which become sparser apicad in 3rd
to 6th; relative lengths of segments of the holotype as follows: 4.5:1:7.3:7.1:7.3:6.7:6.1:
5.4:5.1:4.8:8.1; scape fully clavate, nitid, rather sparsely, deeply punctate; 3rd to 5th or 6th
each with a blunt inner spine which is more or less obliquely projected and gradually
becomes smaller towards 6th. Pronotum globose at sides, about 1.4 times as wide as long,
widest behind middle, indistinctly constricted at base, always maculated with 4 black
spots, 2 median and 2 lateral; disc flattened, very sparsely with long erect hairs on the
base; a pair of lateral tubercles large and dull. Scutellum tongue-shaped, not
haired. Elytra about 2.8-2.9 times as long as basal width, very sparsely provided with long
erect hairs at basal part, each with 4 or 5 black spots: one bordering on scutellum, often
disappearing, 2nd sited laterally at basal 2,711, the remainders arranged on disc, varied in
the size and shape, 3rd placed at basal 2,79, 4th somewhat obliquely transverse usually,
placed at just middle between 3rd and 5th or more or less adjacent to the latter which is
placed at apical 1,73; sides slightly broadened posteriad in basal 5,6, then nearly
straightly convergent towards apices which are moderately rounded. Prosternum reddish
excepting coxal borders; process spoon-shaped. Mesosternal process fairly narrow, deeply



Rosalia from North Vietnam

concave, parallel-sided or gently convergent posteriad and abruptly, often appendiculately
attenuate near apex. Abdomen apparently attenuate apicad with curving sides; Tth
sternite rectangular with rounded apex; 8th gently attenuate apicad, broadly emarginate at
apex. Pygidium strongly rounded at apex. Legs comparatively stout, densely clothed with
minute pubescence; femora subclavate.

Genitalia rather slender, considerably variable in the shape. Median lobe relatively
thin; ventral plate arcuately reflexed, rounded or dully pointed at apex. Tegmen fully
bent ventrad near middle; lateral lobes parallel-sided, gently rounded at each apices.

Female. Head and prothorax smaller.Antennae stouter, exceeding elytral apices at 10th
or last segments; 3rd to 6th segments each dilated and subspinosa at apex. Elytra about
2.6-2.8 times as long as wide. Mesosternal process triangularly attenuate apicad. Seventh
abdominal sternite longer, with apex widely and slightly rounded. Pygidium rather narrowly
truncate or more or less emarginate at apex. Legs somewhat shorter.

Body length: 17-33mm.

Type series. Holotype: o', Mt. Tam Dao, near Hanoi, 14-17. V. 1992, M. KusoTa
leg. Paratypes: same locality as the holotype: 2% ¢, 16—23. V. 1991, M. Takakuwa leg.;
1 o2 ¢ %, 14-17. V. 1992, M. Kusora leg.; 1 %, 4. VL. 1992, M. Ito leg; 1 &1 %, 3-28.
V. 1993, N. KAaTsura leg; 11«11 % ¢, 1—31. V. 1993, local col. leg.; 1 %, 4. VI. 1993, S.
NAKAMURA leg.

Specimen examined besides the type series: 1 &', Mt. Taihei, Tongshi, Hainan Is., S.
China, 28-30. III. 1991.

Distribution. N. Vietnam and Hainan Island of China.

This new species is closely similar to R. (E.) decempunctata from North India, but
apparently differs from the latter in the following characteristics: elytra with very few long
erect hairs on basal part (without long erect hairs in the latter); body above vermilion to
reddish vermilion (red in the latter); antennae of male with 3rd to 5th segments more
thickened, with spines of 3rd to 5th or 6th segments more or less obliquely projected
(right-angled in the latter); antennae of female usually exceeding elytral apex (shorter than
body in the latter), with 3rd to 6th segments dilated and subspinosa at each apex (each
dilated apicad in the latter); mesosternal process of male narrower, deeply concave,
abruptly attenuate near apex (shallowly concave, gradually attenuate apicad in the latter);
pygidium of male strongly rounded at apex (weakly so in the latter); 8th abdominal sternite
of male gently attenuate apicad, broadly emarginate at apex (abruptly attenuate apicad,
rather bilobed at apex in the latter); median lobe of male genitalia slenderer and thinner,
with ventral plate arcuately reflexed (bent before middle in the latter); and so on.

Rosalia(Eurybatus) formosa pallens GRESSITT
(Fig. 6)
Rosalia (Eurybatus) formosa pallens Gressitt, 1945, Lingnan Soc. ]J., 21: 124. —— 1951,
Longic., 2: 213, 215, pl. 8, fig. 2. (SW China)
Specimens examined. 2 & &, Mt. Tam Dao, near Hanoi, 15-20. IX. 1992.
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Distribution. SW China and N. Vietnam.

Specimens of North Vietnum are well allied to those of the nominotypical subspecies
from North India in a first sight, but surely differ from them in the following respects:
basal black band of elytra partly touching external margins, more or less emarginate at the
median; postmedian black band of elytra more or less oblique at anterior margin; elytral
apices obliquely, broadly, rather truncate; mesosternal process broadly rounded at apex;
apex of 7th abdominal sternite truncate. They should be rather included in subsp. pallens
from SW China.
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A New Species and a Newly Recorded Species of the Genus Chlorogomphus
(Odonata, Cordulegastridae) from West Malaysia

Haruki KARUBE

(Kanagawa Prefectural Museum)
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Abstract. Two cordulegastrid dragonflies, Chlorogomphus yoshihiroi sp. nov.
and Chlorogomphus arooni ASAHINA, are described from the Malay Peninsula.
The former is rather allied Chlorogomphus dyak LamiLaw, and the latter is first
recorded from the district.

In early Spring of 1991, Mr. Yoshihiro Hirose succeeded to catch some interesting
species of the genus Chlorogomphus from Cameron Highlands of Pahang States, West
Malaysia. These were consist by two species, one is identyfied as Chlorogomphus arooni
AsaHINA and another is rather allied to Chlorogomphus dyak LaipLaw, but differs from
that in the characters of the maculate pattern and shape of anal appendage. In 1992, I
could collect some materials of the latter species female at the same locality. After careful
study, it became clear that the species is surely new to science.

In the present paper, I am going to describe that new species under the name of
Chlorogomphus yoshihiroi, and also record Chlorogomphus arooni AsSAHINA as the first
record from West Malaysia.

Before going further, I wish to express my heartily thanks to Dr. Syoziro Asahina of
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the president of the Society of Odonatology, Tokyo, Prof. Dr. Yasuaki Watanabe of the
Laboratory of Entomology, Tokyo University of Agriculture, Dr. Allen Davies of Cambridge
University for their constant guidance and kind advise to my study, and Mr. Masatoshi
Takakuwa of the Kanagawa Prefectural Museum, for his kindness reading of the original
manuscript, Mr. Itsuro Kawashima for his drawing of figures whole body used in this
paper, Thanks are also due to Messrs. Yoshihiro Hirose, Kouichi Matsumoto and Yusuke

Takanami supplying with valuable materials used in this paper.

Chlorogomphus arooni ASAHINA

Chlorogomphus arooni Asahina, 1981, Proc. Japn. Soc. syst. Zool., Tokyo, 20: 35-38;
Asahina, 1986, ibid 34: 39-45.

Materials for study. 1 %, 19 miles point from Tapha to Cameron Highlands, West
Malaysia, 26. III. 1990, leg. Y. Hirose; 1%, 14 miles point of the same, 26. IV. 1990, leg. K.
Matsumoto; 1%, Gombak, 36km point from Kuala Lumpur to Genting Highlands, West
Malaysia, 1. V. 1993, leg. Y. Takanami.

Notes. This species has hitherto been known from only Thailand, so this is the first
record from West Malaysia.

These specimens are very similar to those of type locality but somewhat differs from
them in the follows: wings with more blackish marks, especially specimens from Genting
Highlands has blackish markings on node; yellow oblique fasciae of 1st to 3rd abdominal

segments wider. Male is unknown.

Chlorogomphus yoshihiroi sp. nov.

Type series. Holotype: &', 19 miles point from Tapha to Cameron Highlands, West
Malaysia, 24. III. 1990, leg. Y. Hirose. Paratypes: 1 o', same data as the holotype; 64" o1
¢ same locality as the holotype, 24-26. IV. 1992, leg. H. Karube. The holotype will be
preserved in the collection of the Kanagawa Prefectural Museum (Nat. Hist.), Kanagawa.

This is a slender species, and is rather allied to Ch. dyak. Male. Abdomen (incl
appendage) 49.6mm in length; hindwing 40mm in length. Head black; labium whitish
yellow; labrum black; anteclypeus brown; postclypeus largely greenish yellow; ridge of
antefrons narrowly yellow; eyes almost meeting; occiput black, with black long hairs.

Prothorax black with a pair of greenish yellow markings on posterior lobe. Pterothorax
black, with yellowish stripes as shown in Fig. 1; antehumeral stripe very narrow; lower
part of humeral stripe gradually becoming more obscure; anterior part of mesepimeron with
yellow band; metepisternum with yellow band at median part, which is indistinct near
metastigma and is scarcely connected with yellow patch of metinfraepisternum;
metepimeron with oblique yellow bands at anterior area and lower edge; metapostepimeron
almost yellow.

Wings nearly hyaline; pterostigma black, covering 2.5 cells. Triangles 2-celled in all
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wings, that of the fore with costal and distal sides equal in length and much longer than
the basal, that of the hind with distal side a little longer than the costal. Anal loop 8-
celled. Anal triangle 3-celled. Nodal index: 8-13; 17-9/11-14: 16-2.

Abdomen slender, black, with yellowish markings (Fig. 1); 1st segment with oblique
patch at lower part, which is connected with anterior fascia of 2nd segment; 2nd with two
rings, one is obliquely running from ante-ventral part to the medio-dorsal, another is
situated at apex, both of which are bilaterally separated dorsally; lower edge of 3-4th
yellow; 3rd with median small fascia and a pair of yellow dorsal spots at apex; 4-5th
black; 6th with yellow ring at apex; 7-9th without markings.

Caudal appendages black. Superior appendage almost straight in dorsal view and
longer than segment 10; ventral spine stout, situated at basal 3/5. Inferior appendage
slightly shorter than the superior, gradually thickened and weakly reflexed dorsad towards
apex, broadly divaricate at apex, with two pairs of spines dorso-apically; latero- median
notch running near apex (Figs. 2, 3).

Accessory genitalia as shown in Fig. 5; anterior lamina attenuate to apex which is a
little hooked posteriad; hamulus posterioris moderately thick. Penis rather slender; penis
vescile with 1st segment distinctly protruding posteriad, longitudinally and deeply grooved
medio-ventrally; 2nd segment slender; 3rd anteriorly with spine; 4th somewhat conical with
a pair of very long projections towards base, very deeply divaricate at apex of ventral
plate, with dorsal part narrowly rounded at apex, and with a median distinct pit running
from apex to basal 2/3 (Figs. 6, 7).

Female. Abdomen 53.5mm in length ; hindwing 45.5mm in length.

Maculations similar to those of male. Head broader than in male; eyes more widely
separated; narrow stripe of antefrons more slender (Fig. 8).

Maculations of Prothorax and Pterothorax similar to those of male in general (Fig.
9). Wings slender; fore wing with apparent golden yellow marks at apical half and base,
these maculations jointed through sc and R+M; hind wing almost hyaline, with golden
yellow patches around node and at base; nodal index 10-19: 20-9/11-16: 14-10; triangle of
fore wing 3-celled in right wing, 2-celled in the left, that of the hind 4-celled in right, 3-
celled in the left; anal loop 18-celled, nearly reaching posterior ridge.

Abdomen slender; maculate pattern similar to male, but yellow markings more
developped; oblique patch of 2nd segment and ring of 6th segment wider.

Valvula valvae shaped as truncated cone, the tip transversely hips-shaped. Tenth
abdominal segment with dorsal plate shorter than paraproct, with the ventral lobed.at
apex, and slightly longer than paraproct. Cerci somewhat shorter than dorsal plate of 10th
segment (Fig. 10).

Notes. Laidlaw described in 1931 that he examined a male of Ch. dyak from Johole of
the Malay Peninsula. However, I don't believe that the species habits in the distrinct,
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because two or more species among the same species group of the genus Chlorogomphus

are never sympatrically distributed.
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Figs. 1-3, 5-7.  Chlorogomphus yoshihiroi sp. nov., male.
1. Body in lateral view; 2. Caudal appendage in dorsal view; 3. Caudal appendage in
lateral view; 5. Accessory genitalia in lateral view; 6. The last segment of penis in
latero-ventral view; 7. same in ventral view.

Fig. 4. Chlorogomphus dyak Laidlaw, male caudal appendage in lateral view.

11
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Figs. 8-10.

Chlorogomphus yoshihiroi sp. nov., female.

8. Head in anterior view; 9. Body in lateral view; 10. End of abdomen in ventral view.
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On Mesoplodon stejnegeri Stranded on the Beach of the Northernmost in Japan

Kazue NAkaMURA", Toshiro Kamrya®, Toshiya MiyAaucH” & Yoshiaki MATSUSHIMA"
1) Kanagawa Prefectural Museum, Naka-ku, Yokohama, Kanagawa 231, Japan
2) The University Museum,The University of Tokyo, Bunkyo-ku, Tokyo 113, Japan
3) Natural History Laboratory for Northern Japan, Wakkanai-shi, Hokkaido 097, Japan

Abstract. On 21 March 1990 a beaked whale of the genus Mesoplodon was
found to have stranded on the beach of Souya-misaki (35°30'57"N, 141°55'2"E ),
the Sea of Okhotsk. The animal was an adult male measuring 4.65m in body
length . It had 45 vertebrae, composed of 7 cervical (first three cervical vertebrae
were fused into one unit), 9 thoracic, 11 lumbar and 18 caudal vertebrae. The
mesurements of skull, vertebrae, sternum, pectoral appendages and scapulae were
presented. The specimen was identified as M. stejnegeri in the osteological
comparative studies with those of M. carlhubbsi, M. densirostris and M.

ginkgodens.
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THEY I OSHOARIEEE LTIE, 82A<2=T 2532255 (T. shepherdi) & b+
7Y 725 & (Hyperoodon) IADFTXTORML, FTHBIR 2K (FvF 205 R) FHiT
AR (VFI7 OS5 B OBERYEOICTERVWANRET RS, Bty Fr OS5 BT
WO LMBIEIC L > TEhD TUEHMNT, BERIESTHEOENRBILE s> T W5,
4L [THOPREC | KOWEH L Il #ERTHF ) v+ 5 CTBSA (Mesoplodon) 73
fHF 5 Tuw-b (Gotchi, 1979),

% 138D 5 B, Mesoplodon pacificus \Z-2>\TiL, FIE Indopacetus B INDZ E0ND H D,
Mesoplodon B 45> % D —HITH S (Wilson and Reeder 1993, p.362.). M. pacificus % Blgic
SEET AT, Mesoplodon |@ix12f L 755,
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H AR YT b MesoplodonJ& D 7 2 5 AN A LT\ B ATREMIC DT, 191 54F 12 K RS AR
X o> THREI RO GkiR, 1915), AREDOBREEARFS TINE IR TEMRE 1 S
ok, 19364F /NI =1 X5 NI, 1937), AR L COHE 2 #H Ok, 19574
QLRIT T » TR ER & A RENC X - TNE I NIEEARTH - 7z (Nishiwaki and Kamiya,
1958),

KFNZ 21> B Mesoplodon 2 1 FEEAR L E GRSt 7 BN KB S hoicfi ik 0 G158, Kol
BIORETH -, B2 5EAIMB)NERERFTITD Lo ik T, BREYERV
L HERBIVE X WM T ebhic, 2hb 200 FRCOWT, PRI - NI,
Wy, MRS EBEL T, TORR, F15LH2BEAIFA—OFICE TS L ORI
YL, Mesoplodon ginkgodens (A4 53w ~275) L\ 5 FEHHEIE LA (Nishiwaki and
Kamiya, 1958), Z OWFFERFIIEMINC KR I N, SHEE STV 5,

SEAE, AR COMBEWCE T 29 - I ERT A E b\, Mesoplodon B2 B4
HWESPHEK N TIT b, SThE TR & IR T&E i Mesoplodon s, »ich H AT HGIC A
BLTWAT ENbh o TE, 199FFICREEINIUERC X % HAWEEEHEO T — &
R—ADBEC L5 &, 396D MesoplodonJ{D 7 v 5 DEBHHER ST % (ILH, 1993).
CHICAKSEHROREEY MET 5 &, HAH TD Mesoplodon DFLERFILNTL D b D &
th, WhRABHE TR o TWS, ThETHREINLEIZ M. ginkgodens, M.
stejnegeri, M. carlhubbsi, M. densirostris D AT TH 5,

—77, LB HRC B % Mesoplodon JB DIFA LKL EHDTAH7e <, ILHDO A X %
L M. ginkgodens D 1 FINEHTHOWFE THRINTWDDRTH 5, 5, bl FEAIRD
M s\ TS Lo Bl 03 i3 2 S B EA L IHE - TET ARG 2 bh, AEAN
Mesoplodon stejnegeri TH 5 ERETE D THET 5,

AL, 19904F 3 H21H, JbdgEHEMN i O R A IR Clbi#3530457T#, H#R141555%
208) WEELTWKDOEEELDO—A, BEHNMREL, BREAL LD THD, BEER
DEEEREET I o fo K F AT E 8 F B E O R HE R Lk, EE%2H
HORPIIKRD X 5 THoe (519924 8 HA1I2HMAFMBIC X %),

RO FORANZ SHBEHE LTV A DIZHTORMMBRRD DT D5 7eicdTH 5.
Mg, AR L, MILBCR 5 A0 0 ADIZR LT iaD T e AU & 7575
Drotz, TRBEOMALLEHATIE L, FhNEECEARICENA T, M H ORI
1Z20~2CTH-1,

AEEHNECEWTERE I Il Mesoplodon BORE L L T HRILMICEE LD TH
h, ¥t, EHEFRVANEIIHETCELER L IHITH 5. Ik, FERIMNEEEET
A E I R R M = TR ST B,

HEBF RE

AEID B EEZE U RO TSRIZPL T, Fig. 1~2RIN T35, FIHAEH-0BERGC
%X 5, FfFRRCEEI N TERoBE (EEETH HNREERCb> T IRbLA
%, BT TRBCREINC LD EHEINS, ZODICHEMIIZIEELITH I S
hTWT, ZhICHET, 5iE, BEITELTCEFLTVWS, BEHNBEFALTORETE
INTEY, BEREZEECHI - TREHMRIZR TV,

TEAFERREENIARETH B DS, B DTk Mesoplodon BORED I KD TH %
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PRBICRF CE=AREZ2T % | O KE ISR ERAF LT\ %, RO EHEE[H O HER] 4
HEE S MR e, FAROBEEERMELE SFERN LSRR TV, IHLEBEFCK W
THEBADHE DHET LTV, ThbHD I Enb, F AR EEE OEKKERERIC B

15

TN BE I N TS G DA TEH, e h OB R ER L Wil s bELZBNS,

AEREHIN & Uik, Wpsim & b B eH E TOBEMAB D, & OfHABSen xR L L, £
DA D EBAIC B LT DEHANIIE M D HEFTIR DA B AT b uisds o fo, MPNS DL TiE, A0
IS5 KIEORDIFRIZAAICBTOARLLNS EWSIEROBE E DL, B I O
HIEC DWW TBRELHER L TWB T LD, KO RATH -7 EFREG TR,

Mesoplodon | DFEIT B\ TlL, SR FHORMEIIC VIO RSN GFET AR, T O
JEEEDH I OWTIBEHEY TR > TE L THRIN T W in L, KGO INERF AR L T
Botoicdic, B EHBTF B PO TREL, 9 » AR H L TEREARL L
7o ZOROFEERBRC X - THEKRO—IRIC KEILLAAE Tl b, INATTIC T TimiLTL
Foleibfirb BT, BE, ks (i o—FsLOoFEREFHRITTWS,

BRERMRE LFHANE

HET L FEFTOIELMNEKL & 212, WE, fikE, BHEOHUELZR 1~ 31RT,

gHzsE (PL I, Fig. 1~2, PL. 1I, Fig. 1, Append. Tab. 1)

Fm& v BT, Ayl (rostrum) 2IEFICR L, HEFTEE Wn~BEHE) Ok I ¥%n
AWaEHR L, B85 YUAREEY R LT 5, HEERANBIEEDOH LITHID, IEIAW
AWFETR & H OWpds & T CORB DO 50T, FilREIED XHhDd T,

FPERC 34 LT 5 HRARE T B % = AR B D LSRR D — AR DK Bl %
RS AL EBTEE A E OO ER R, i D b mBETICH - M ECHTEE S D L
TWw5,

SEEROEI A2 L TWALELADMFERICEET 28852, BEIAKLLTHHD (5
SRR Tz ie®), ZOEL 2enfiBEEE L TE D, Wb 28)E RO F A
Hbhb,

I T O WK (basirostral groove) 23D LILBA, TOMITHE DIEL Iav, #HER
BEHOFENT-Zh EFDLRS,

THTEOWER L D O i CTOMIBOREBIIGONCBITL T WA Z NI RS
htuwt, MEEVEOHRLHRTE S,

T (PL I, Fig. 2)

ELED Nk HA b CLmnbR5E, THBEEDH AL Z A HD TV HEW
TR A TSSO 15mE FCRERA L Oh, TR ETARD 1 O FHEEAIZED AT
W5, ZOWOHHREBIEBOMEEETRELI S L5, WO ETFE (&) O K
BRI D - THRBICEE I N TV 5,

MHEICE D ETHEEDOIMELX RTAabE, TR (BX) 125m, AL (@) 88mm, &
B9 H A KON IRISH TH B, Mesoplodon I BT, HMOTZRE, K& Ik &
EHEORREIC L biso TRELEb D, ABIOK S RICTLEPAVCE LI-EEDO LD LILE 2
W, IR, KR O 2RIV TV B ABIOROHHHVRREL, XA TS, 20 k5
CHBCRENTCEBRERZ IR E TN, MEDSLHEFETHA S,

#KES (Pl V, Fig. 1~3, Apend. Tab. 2, PL. V, Fig. 1
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FHEESERE (TED, MakE (O fED, BEHE (11MED, FRME (1818) 2D S h,

K. Nakamura, T. Kamiva, T. Mivauchr and Y. MATSUSHIMA

BFEHER T 45H

ThbH, F1~FIGHIBE LTS, BT INOMENBEH LT, BIWE LD

BTHEEIHWETHo T, Ei,

21 BEHME X D EE10BEHE FTINC 9 OV FE RO b,

ks, —IROMKE, BEHEOBRIGEICITBEHABE L TTE L EEZX DR DRPIRD LI,

Table 1. Mesurements of the sternum (mm)

Ist 2nd 3rd 4th 5th

element element element element element
Greatest length 240 106 78 47 29
Greatest breadth of anterior part 146 121 105 7 55
Greatest breadth of posterior part 126 120 96 74 45
Greatest thickness at middle 23 16 14 11 8

Table 2. Mesurements of the pectoral appendages (mm)

Length of humerus

Breadth of humerus at distal end
Depth of humerus at distal end
Breadth of humerus head
Height of humerus head
Length of radius

Breadth of radius at distal end
Depth of radius at distal end
Length of ulna

Breadth of ulna at distal end
Depth of ulna at distal end

L
156
68
45
T3+
82
176
55
38
187
41
25

R
156
70
45
82
80
177
55
35
188
41
26

Table 3. Mesurements of the scapulae (mm)

Length along vertebral border

Length of glenoid cavity

Breadth of glenoid cavity

Length of acromion, along medical border
Length of coracoid, from supraglenoid edge to tip
Greatest breadth of acromion
Breadth of articular surface
Height of articular surface

L
372
245
450
111

99

59

48

63

R

108+
97
55
47
64
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Mg (PL V, Fig. 2, Tab. 1)

LEOBEIEEELE > TRHENMER IR T,

O, FEZMEI NS, BRI ERE IR TCE I o o, BREZILPIA O B
el E > TWB 30T, BAET Y LEERRckbhicb DL Bbh b,

Rilk® (PL V, Fig. 2, Tab. 2~3)

BRE, EWE, MOBES & RNEFRAELGHE SIETE L (GERE TR —RK
BHD), FIEERER IOIEFCOWTR—HIC/RERD D, FBRELIEERCOWTIXIE
MECHERR C&E Tl o 7o,

ABID HEFHALE

Mesoplodon &% 5333 % HH#e L LT, Flower (1878) 3K ED 5 fHuk%EF T\ 5,

DOyE#EOEE, 2) EFEAE T E A OMELMAERI R, 3) LTSS/ NRIFAET D
ES5D, 3D 1 ROKEZIchI FHE D EDMNBICALET S0, 5 FHEDOERE.

ZTOHDWMIEOERIZ L h, ERLSHECMZ T, AYileoltE, &b EHEEFTDH
HRMREVR &, oMK A 2BEROFRE, MEBGIEEHIN T35 (Moore,
1968; Miyazaki et al., 1987; Mead, 1989)

BiAE, Mesoplodon B2 M. bidens , M. bowdoini, M. carlhubbsi, M. densirostris, M.
europaeus, M. ginkgodens, M. grayi, M. hectori, M. layardi, M. mirus, M. pacificus,
M. stejnegeri, M. peruvianus D 13FENFRIEI N TS, THH1IFFICOWT, K& DT i
FARDTAHADLE, MOMEE THECKETAMNBIEES YW TEELLERLL, M
carlhabbsi, M. densirostris, M. ginkgodens 3 X O"M. stejnegeri D AfEIZRKR B Z LMW TE 5,
BN AFEDOERDILRER W L TH B &, M. densirostris DWIIRE T/, Mmish D
BEI Do THERCEL, HKEIZ0mri#Ex 250355, i, ZOXBEORLEE
THRMEITHRGOEM L VR TR EL, FHEOFEBIMFETHD, AL 133
L Eik%,

M. carlhubbsi & D TlLY, M. carlhubbsi ® B #5 CUXAilRE UK (antorbital notch)
&, FOMANC B DB (protuberance notch) @ 2 D YHELDMHAEL T, Hiznd 2
SOERABBICLA TW DD L5 IeflrRT. AFCREERIIIED T&, Nkl
I 0 OWe G T O AMIlE OB DS H BT L TWB DT, M. carlhubbsi & ZHIOFETH
D5 EHETCH B,

M. ginkgodens DFIZIFIA F 2 9 ~I7 0T TH-T, AFORMNA F 2 VOWDEEH LT
TRET, HOEIX 1ambWEHFECCEnbRAIA TS, KFIOROREEIL, M
ginkgodens DE DGR L 1ZFE L Bis o T b, IHIC M. ginkgodens Tk, BELICA A
BT, FHEEOLERIIRALVIHELTWAESA 5mbl F T, Ao RENCEE -
TWw5,

PlEDfEEEL LTMead (1989) DMFUCHESNT, B LIKR, AFAOHEFTIIM.
stejnegeri DB R X T\ 5 T EWVH Lic, M. stejnegeri (3L KPR A $ 2 FE T, HLHE
BEATI8BIEIC N — ) VI B THRESHFE CEFEDOHET TH - o, KW TI04FICKE D
F UV THREDHEEFTHEREIN TS (True, 1885), L2 E TIHKEHE I B\ TEEHI
BEH R, FAERIC X - TRFIOPFEL 72 I T % (Nishiwaki, 1962), FKHEARIZBZA L
T AR THote, FOH, FEMERECES L RRADL A2V T, BEEZLIC L -

17
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T EEIh TS (Miyazaki et al., 1987),

Db, FRRARE OB L, FRERE M. stejnegeri L[AE L1z, AR, £< D
Woegir k- TBI L TWb X 5w, dekfiENb =) v 27, HERECH T TOJLRT
A KR DS EBIDOREI LR T 5,

SFHELAEI T, Mesoplodon D BRHAZRNLEHINEI NS L 5> TETWD
A, EREBEFITS E DL 3w, EELIL, ZEOMEYE - PR RE S nicEER
DREBFRENAEINDLZ LA PCHETHL0THS, TOZ LR LT, Al EHHAR
ST HEPE D Mesoplodon JBCBI3 5 D HEFM I ERAD E >0 Boh53DEE X5,

Mesoplodon @DFA&ICDWT

ChETCILAETHT I HEEIICEE T 5 MBI BTk, Mesoplodon DR & LT
[FAFAZ7CT5 | PMFHENTETS, FTORBERERDTASB &, Mesoplodon# 1 5T
Dot NIERDE L TWkROEED, dlehrbBErdcREBXEL Wil inb, &
HEMNLK L - T [REE] ORNEIFTF 5t Kuroda, 1938), B7E, BiOREHIC OWTD
PR DORGIE A & HFTRLEIh, TREE] KX [FFF 725 BhThhTws
B, T & (v F] ThoT, #4F (KEVOR) TRESKLFIOEKREL>TLE
5, COBDED A, WOEZTELLEAOWEIDEDOWTRANTH DA, Fio, FEifram
TWBNTEELOLBABHL, IACELCOFERIHEHVERDILVWLDEF X 50,
Mesoplodon DIE LWL E LT [ v FA~A2 25| HAVWEZ ERRIETH, AT [+
FArzU5 ] BHOWTWAS,

SR OWTHLOFIERET B &, KB - R - k& T H A Patinopecten (Mizuhop-
ecten) yessoensis DISZ1IA Y ¥ H A4 (BR) TH-T, TORDEFEH Y IR LT3, D
BRI [AAFTA| b ThE LD, COROEEKEIMERF L TCHSDONREC-TL
¥F5THH9,

OB ABEYEELEDHCHID, KEAFEETIHEYEYFHEORHERIELEN S
EEROBHCEREORMEY 517, Tt RWCOVTOREE Wi, REIDFREC
b, BRIEAREY — 7 £ 4 AKEHEEER - PEHTE LA D EBERLEH/Y W oiinwic
5 % M. carlhubbsi DR OEAY HTAED 72D G T 50, KRRECH W2 FOERE
BUIMSIEST BT EAETFRARE LTI o, o, BRI EEyiEo FE
BEYRE L & S BHE T AR B E ERARERE OB I A, WORHEANTOKHIL, H
L3RG, BV F, AFEOERIIIEADINEL Hiz h HE RSB E 2w, Zhb
DFF % W O BAREAICK LD X WL L BT 5,

L R
Frower, W. H., 1878. A further contribution to the knowledge of the ziphioid whales,
genus Mesoplodon. Trans. Zool. Soc. London, 10: 415-437. ‘
Gorch, A. F., 1979. Mammals, Their Latin Names Explained. Blandford.
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Appendix Table 1. Skull Measurements of the Soya-misaki Mesoplodon.

Measurements mm %
1 . Condylobasal length 713 100
2 . Rostrum length 403 56.5
3. Tip of rostrum to posterior margin of pterygoid

nearest mid-sagittal plane 529 T74.2
4 . Tip of rostrum to most posterior extension of wing of pterygoid (L) 538 75.5
5. Tip of rostrum to most posterior extension of pterygoid (L) 391 54.8
6 . Tip of rostrum to most posterior extension of maxeillaries

between the pterygoids on the papale 415 58.2
7. Tip of rostrum to most posterior extension of maxeillary plate (L) 673 94.4
8 . Tip of rostrum to anterioi margine of superior nares 500 70.1
9 . Tip of rostrum to most naterior point of premaxillary crest 536 75.2
10. Tip of rostrum to most posterior extension of temporal fossa (L) 650 91.2
11. Tip of rostrum to most posterior extension of lateral tip of

premaxillary crest (L) 565 79.2
12. Tip of rostrum to most anterior extension of pterygoid sinus (L) 385 54.0
13. Greatest length of temporal fossa (L) 101 14.2
14. Greatest length of orbit (L) 99 13.9
15. Greatest length of right nasala on vertex of skull 50 7.0
16. Length of nasal suture 44 6.2
17. Greatest breadth of skull across postorbital process of frontals 355 49.8
18. Greatest breadth of skull across zygomatic processes of squamosals 326 45.7
19. Greatest breadth of skull across centers of orbits 342 48.0
20. Least breadth of skull across posterior margins of temporal fossae 242 33.9
21. Greatest span of occipital condyles 105 14.7
22. Greatest width of occipital condyle (L) 41 5.8
23. Greatest length of occipital condyle (L) 71 10.0
24. Greatest breadth of foramen magnum 40 5.6
25. Greatest height of foramen magnum 43 6.0
26. Greatest breadth of skull across exooccipitals 258 36.2
27. Greatest breadth of nasals on vertex 58 8.1
28. Least distance between premaxillary crests 21 2.9
29. Distance from anterior process of premaxillary crest to posterior

to right nasal on vertex 29 4.1
30. Greatest span of premaxillary crests 135 18.9
31. Width of rostrum at midrostral length 46 6.5
32. Width of premaxillary at midlength of rostrum 36 5.0
33. Width of rostrum at! rostral length from the tip 32 4.5



34.
35.
36.
37.
38.
39.
40.

4]1.

42.

43.
44.
45.
46.
47,
48.
49.

50.

51.

52.
53.
54.
55.
96.
bl
58.
99.

60.

61.
62.
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Width of premaxillae at Y, rostral length from the tip
Width of rostrum at ¥, rostral length from the tip

Width of premaxillae at ¥ rostral length from the tip
Greatest depth of rostrum at midrostral length

Width of rostrum of superior nares

Greatest width of superior nares

Greatest width of inferior nares,at apices pterygoid notches,
on the pterygoids

Height of skull,distance between vertex of skull

and most ventral point of pterygoids

Greatest width of temporal fossa approximately at right angles
to greatest length (L)

Least distance between maxillary foramina

Least distance between premaxillary foramina

Greatest length of vomer visible on palate

Greatest condylar length of mandibular ramus (L)

Greatest length of mandibular symphysis

Greatest height of mandible at coronoid process (L)

Height of mandible at midlength of alveolus (measured from
lingual margin of alveolus) (L)

Height of mandible at midlength of alveolus (measured from
lingual margin of alveolus) (R)

Length from most posterior extension to mandibular symphysis
to most posterior extension of condyle (L)

Length from posterior margin of alveolus to condyle (L)
Length of alveolus (L)

Width of alveolus (L)

Tip of mandible to anterior margin of alveolus (L)

Tip of mandible to center of alveolus (L)

Greatest length of tooth (L)

Greatest length of tooth (R)

Greatest antero-posterior width of tooth at approximately
left angles to long axis of tooth (L)

Greatest antero-posterior width of tooth at approximately
right angles to long axis of tooth (R)

Greatest thickness of tooth (L)

Greatest thickness of tooth (R)

31
80
57
69
182
97

89

302

62
68
38
220
082
125
113

61

68

455
340
113

26
140
194
125
128

89
19
18

12.

42.

30.
81.
17.
15.

63.
a7.
15.

19.
27,
17.
18.
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12.5
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Appendix Table 2. Mesurements of the vertebrae(mm) of the Souya-misaki Mesoplodon.

Serial Segment Greatest Centrum Neutral canal Fusion of
no. no. B H B H L B H epiphyses
1 C1 170 143 = = = 58 43 yes
2 2 163 138 = = = = = yes
3 3 140 119 64 53 - 47 28 yes
4 4 121 128 60 52 16 41 40 yes
5 5 110 144 60 51 16 41 46 yes
6 6 99 170 65 50 17 41 4t yes
7 7 134 199 64 51 24 47 50 yes
8 D1 153 240 58 52 31 49 51 yes
9 2 145 273 56 51 44 50 51 yes
10 3 146 284 58 49 55 56 53 yes
11 4 152 296 58 47 64 52 57 yes
12 5 150 305 60 48 70 51 57 yes
13 6 148 315 64 50 79 52 60 yes
14 7 165 320 68 51 86 54 57 yes
15 8 1567 330 75 53 91 53 69 yes
16 9 232 343 75 56 98 46 60 yes
17 L1 292 350 72 60 106 40 58 yes
18 2 294 370 78 66 113 41 63 yes
19 3 286 381 78 69 116 42 63 yes
20 4 281 397 79 T2 119 45 65 yes
21 5 291 414 90 80 125 43 60 yes
22 6 282 425 87 78 130 44 59 yes
23 7 280 418 9% 89 151 47 46 yes
24 8 282 414 90 98 138 46 62 yes
25 9 284 413 92 84 145 47 55 yes
26 10 273 412 99 90 154 39 36 yes
27 11 277 423 99 91 156 42 41 yes
28 Ca 1 270 407 101 97 153 36 32 yes
29 2 246 380 104 96 147 32 33 yes
30 3 220 351 106 94 139 31 29 yes
31 4 196 315 102 94 131 26 23 yes
32 5 172 272 105 93 124 24 23 yes
33 6 144 234 102 94 118 25 21 yes
34 7 112 201 93 87 111 20 17 yes
35 8 85 176 88 89 99 17 16 yes
36 9 80 148 82 8 92 10 10 yes
37 10 82 109 76 82 72 8 2 yes
38 11 75 76 52 55 61 —~ — yes
39 12 63 60 44 51 44 - — yes
40 13 62 58 46 44 41 = = yes
41 14 57 47 39 31 31 - - yes
42 15 54 42 40 35 35 = — yes
43 16 45 44 30 271 32 = — yes
44 17 40 28 29 23 29 = = yes
45 18 33 20 13 13 24 - - yes
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Explanations of Plates

Plate 1
External features of the present Mesoplodon stejnegert found on the beach of Souya-misaki
(Photograph by Dr. H. Maeda). An arrow shows the flukes without a notch at the center of
its posterior margin.
EERONTRE. O NEREREEA AR T 505, WEHOBRITEENC - > TAE <
ZSCOELR, FRESBEHL WS, TELEMBIILIRBEEDTW5, BECIEBEEIEFIC
YINAB D e, B TELSEBH LTS (RAD. O XicBEDERE Mesoplodon
BOR#EINSD.
Lateral view (right side) of the head in the present Mesoplodon stejnegeri (Photograph by
Dr. H. Maeda). Note the large tooth (right side) which measured 128mm in height under the
extracted condition, and 18mm in width (thickness).
HRAAE. THOBEFRLCHE L =AD 1 FOKE e THEEIFET S . O Eimgi<
RoTwbh, FHEEMTIZEEI D SWAEL, ORFAURBTIE FEO AR TS,

Plate I
Skull of the present specimen, M. stejnegert, adult (male). Dorsal view.
FUENT 5 M. stejnegeri HEFERO AT . HIH.
Ventral view.

[ i -

Plate Il
Lateral view of the skull in the present specimen, M. stejnegeri.
FUFENT OS5 M. stejnegeri D2 E AT .
Lateral views of the mandibulae and teeth (upper: right; lower: left).

THELE (LA, A,

Plate V
Lateral view of the cervical vertebrae, the 1st to 9th thoratic,and the 1st to 3rd lumbar
vertebrae.
FUENT T M. stejnegeri DSERE, BB 1 ~EIRHER IOV, 1~ 3 EHE.
The 4th to 11th lumbar vertebrae.
54~ BAE.
The 1st to 18th caudal vertebrae.
1~ 18RHE.

Plate V
Medial view of the right (upper) and left (lower) sides ribs of Mesoplodon stejnegeri.
FTFANT T M. stejnegeri DfE (& A, T A4D.
Sternum and scapulae.
FOEFANT 5 M. stejnegeri DE EBHE .
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Cyperus halpan and Its Allied Species (Cyperaceae) in Japan

Yoshiko Kitacawa & Teruo KaTsuvyama

(Kanagawa Prefectural Museum)

Abstract. A taxonomical examination was made on Cyperus halpan and its
allied species in Japan. We recognized three species: C. halpan, C. juncoides and
C. tenuispica. They were separated by characters of rhizome, glumes and
numbers of stamen. C. juncoides: rhizome elongate, glumes acute at the apex,
1.5-2mm long, stamens 3. C. halpan: tufted, glumes acute or cuspidate at the
apex, 1-1.2mm long, stamen 1. C. tenuispica: tufted, grumes rather truncate at
the apex, 0.6-1mm long, stamens 0-2. C. halpan and C. tenuispica are distributed
in the south-western part of Japan. The former is rather common, but the latter
is rare in Japan. C. juncoides is common in Japan and it's distribution extends
northward to Aomori prefecture.

1. @dUsic

Cyperus halpan L. & C. tenuispica Steud. 1%, & HITHF DB SEERF ST T Oy
PARACEBCROND VY ) 7IFOMEL IR TS, HATREKRZ OMEIL, £<
o BEAESLONRaTEF YY), BAETAHIFADLDOR e A HTFY Y Y (I X
V) CHBINDBIENLEL, a7 EH YV VIZEC. halpan, v 2 F ¥ Y ViZikC.
tenuispica B HTHNTWB (KH, 1965),

Lo AR, Akt - AT - L (1964) 122 7 EA Y Y VIRAEFRE X - T, BEAMBOT
EEL, TOHACR e AHF Y Y VEHEIFLUT S ZL2HERL TS5, TOHFORGIA
LT, a7 ERN YY) TI/INEOBA NECEL TW AT/l B2 stk L, e
AHYY ) TR APRHSICEL DTN RL D E, a7 EH YY) CRBFEER
1.5mTEDRIAR LTS, e2F YY) OBMARRIHN ImTENIARTHILED
FT\uwab,

UL, BREDOaTZ7EAYYVEATVYY VDOEAYF = v 7 LickZ A, ZOFET
a7 EFYYY e A HFYY Y ERBAINTWDE Y AN Ehbhote, T,
s — AL, BEXOL AT T LS Y Y VIRBET VR IAD LY, FELBEY
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X1.

Y. Kitacawa and T. Kartsuyama

a7 ¥ H YY) Cyperus juncoides Lamk.

A& (A= 5cm)

B /B, C RELHLN-TE4,D 8 (B. C. DEZAZ = 1m).

19934E10H 10H , F MY H T =halT O KB TR, BEA bl No. 1660 & h —IRaHi < .



Cyperus halpan and Its Allied Species

SN a4 7D ‘a7 EF Y YU WFHETVWA LA LAWZ RSOV, £, B
XH5GI A TDaTEFYY Y, BETD ‘a7 EHFYVY | e A HFFYYYDOHREL S
YHERETLLEEOE, EAREEL, ZO3IBEOHMEYANOTHRET S, s, &
CTCHRERFISHERERES a7 EF YY) (K1) &L, #4358y a7y
Arvy (K2) s LlTh, N3 AHhvY V) TH5D,

KRDBECHI D, FINKEREVIIRERE, R KB B EER R, ENr RSy
fit, TIHEESTHREDIEOEALHEE I Tt W, BEROBED T 4, EARED TS
RSB ACK LEILEBR L ET S, £, EASCTHNERCRiEEhcie - 7o, ILEEE,
INEFIRRNEG, REREEBIG, A ERER, AR, ARG FRCELSELE L ET 5,

X2. vivrvarTEHv Y ) Cyperus halpan L.
AEEE (Ar—25cem) ;
BI/#,C I REIMLX-JE% ;D #F (B. C. DEZAF =2 1m).
19924611 H22H , WBEAETHARO KR TEE, BEA  Jb)No. 1473% h —Bx i< .

31



32

Y. Kitacawa and T. KaTsuyama

M 3. b AHVY ) Cyperus tenuispica Steud.
A EERE (Ar—21b5en)
B:/Fi,C I REEHLN-TE%, D 8 (B. C. DEAFy—1m).
19504F 8 A16H, BEAEE)I[TH-RBETE I CEE, KPM29007 X h —#% < .



X 4.

A a7 EH YV VY Cyperus juncoides Lamk. DA B . YA FvaT7EHFYY U
Cyperus halpan L. D49 AF ; C . & A H ¥ > VU Cyperus tenuispica Steud. D474 .

sa10adg PpaI[y S Pue uUndIpy Sniadi;)

&€



34

Y. Kitagawa and T. Kartsuyama

2. Hik

A7 EA YV VDO 2ME L AF Y Y VEZOWT, LIRSS I OB 5T A
AR, MADKDOERE S, BT Vo, RECHBROEIZHIILL, EAKTOHRE
BB T RARBEMEE (8~35) &L, 27 E¥H Y Y VD 2HOEAZ210EE L0
AH YY) OFEKRIOEN DR S o/ NiliE 7 v & A 2 TSI D, ThEho/NEDRES
WO E TR, EONFEL LD 2, SRR T, HETVWORENLEZLDORNEETH -
fetcd, DI BERS Uiz, Tods, /AR NROBE L TIMENE T Lic X 572 D3
Ty EFfR L5 Lich, RUBXTWEHRILTOHH ARPLE LT, HEx1bhb DK
DNTIRE Forfic Ani, »beT, BHOEX, BloLmokE, BEOAXIEH
Nz, BECH GRS — 2 #BRGPERNC RS, DATER & LIS e, St
HOSL A A BEAE DA N R A, RO AR A VR ERME, TIER PR Em O
EAAYF =27 L, 3EHEOAKRENICET BH0MREER L, DAKIVERIZ DB o
AT — 2 IMBOE G TEHET 5.

3. MR EBE

#E1, 2, 3EHERLTRTH, a7 YV VIR2IED 5 S, HET V2 AD LD 4, 3K
DA D2U2HT, FI98% 1 /IMEFDOHET W 3K TH o7z, YL F v aTEHYY U IR293TE
D5Y, FEFW0DLDOMRIME, 1AKDSDH2THE, 2AKDL DA 7T, F994%H 1 /MEH
DEETVEN LK THoTc, B AHTY VIXIETIED 5 BLRET 0 DL DA23%, 1 AKH53%,
QAN TRRIESLDERD BN, BT VI ARKDLDE I oTz, BET VA3 KRIEOES
BN DI EBEE, BT LE BN E2ZDbRE, L, 2a7E¥F YYD
HEFIRIZIE 3R, YAFvaT7 €YY VR I EKEARLTIILZSTHS, e AFVYYY
COWTIHHETVIZ 0~ 2K EESLDWTWAHR, Fi2EF LB DEALRD S,

£1. a7EH vy Y Cyperus juncoides Lamk.

L/NMEFOREL NDOARH.
@%ﬁfmm 0 #®|1 #[2 &|3 &|& 3t
3 D
A (Ju11396) 0 0 0| 21 21
B (Ju11426) 0 0 0| 18| 18
C (/52275) 0 0 o 18| 18
D (/]\&57887) 0 0 ol 29| 29
E (/] #47888) 0 0 0 22 22
F (/] #7889) 0 0 2| 25| 27
G (/])47891) 0 0 2| 23] 25
H (KPM8702) 0 0 o 22| 22
I (KPM51324) 0 0 0| 84| 34
J (KPM58286) 0 0 0| 80| 80
& @) S| & a.d|&ds| S

) HLOEEID 2/ ELFE . kP : FRIRSHNEE



Cyperus halpan and Its Allied Species

#2. YFvaTEHvY U Cyperus halpan L.

1 NER OB LD AS .
@myfwm(ax L &|2 k|3 &|a
A (JW111032) 0 31 1 0 32
B (Jui1417) 2 38 1 0 41
C (/)\5806) 4 21 0 0 25
D (/]\EFT878) (6] 30 1 0 31
E (/)\¥7880) 2 24 3 0 29
F (/] ¥r7881) 0 30 0 0 30
G (19T883) 1] 25| 0| o] 26
H (KPM7392) 0 19 0 0 19
1 (KPM58288) 1 32 1 0 34
J (KPM73433) 1 25 0 0 26
& & 39|85 | ed| &3

1) B4 OBRLD 21 EERE, PN - F5 it

# 3. A H VYV Cyperus tenuispica Steud.

1 /NEFROBE LN DOAS.

HBEDH )
@ﬁﬁ% 0 %1 %®|2 *=|3 =|x% ®|a
A (KPM29006) 0 T 9 0 0 16
B (KPM29007) 4 7 4 0 2 17
C (KPM76308) 2 4 8 0 1 15
D (MAK222687) 8 8 3 0 ? 19
E (MAK222689) 4 7 2 0 0 16
F (MAK224009) 3 12 4 0 0 19
G (MAK224019) 6 24 5 0 ? 35
H (MAK224017)% 2 10 0 0 1 13
1 (MAK224020)% 3 2 2 0 ? v
J (MAK224483)% 8 i/ 0 0 0 10
& 3t 3 8 3 16

(3] <m8(w%(u5 (8 @3 (100. 1

T BLOEALD 2/EF ORI AL | KENS L/ EDH
YN FEBDNTED—EE B TN b D,

MAK : BEHFALE

K4, HELN - RE - B ol

<tz ayEHvYY IVFHTaArEHTY) | e AHYYY
HEB DI BAFFENI2A 1 FFhi2E 1 A F 130424
REDKRZ | 0.7~0.8mm 0. 5~0. 6mm 0. 3~0. 4~0. Smm
ok | 15~1.8~2mn I~1. 1~1. 2nm 0. 6~0. 8~1mm
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A 3SEEOREDEIRBIOCHADEICOWTHENLAEZ A, 4D 5E N
Do bhle, 2aT7E¥AYY ) OB EENILD, £X1.5~2.0m, REZREIH0.7~0.8
m, B AME0.3~0.5mm, Y /F v a7 EH Yy UGB OERALD, E&1.0~1. lm, FETE
X0.5~0.6mn, HANED. 4~0.5mBETH o7z, AT VYV VIEIEDIBLTH - LB,
BRI E X0.6~1.0m, BEHEIN0.3~0.5mLrhot, Lok 2 H vy ) okt
ATEHFYYIVRYAFVaTERNYY Y ERELD, ok uEEL, KiiTsdo
NEL BbRic, a7EFYY U TIEBROV 1 XBAKEL, EWRELTWARD, X
LC LR ORI B/FED/NlNT - E D ERZ A2 LT, 27y VTl 2 &b
HTPNEL, BHELEELTWADT, ARLTL 5 LR ORO/NMAGEE LT, YL ry
a7 EH YY) TR P WHEOFHOKE ST, NN H 2 B&SMEFEOPMEV25, 7o
B, EFCHTHEEDRE IS B LA, BAKEWIRShich -7,

AT 22 L, SEHEHODMEFASNILONAN AL THS, FORKE, 2785/ vV IV 1kHE
FELLEAZEE T CREEREbI - TAFT LTV AT AINE, —FYyirrva7
YA Y Y VIIBREM T SR TOEMHARCTH - TRLI, RRHEIRTHHZ &4
S5hiizh, eAFYY VIRILIBEEESOHIERESRETE T, SHCHEIND AR,
BOUTHT 2 B HARTT 5 Lo,

aAT7EH YYDV EINFVITELTTY VIR > TBEOFMIET Tl , HFvo
¥, RESPHBFOEITKNTRETHS, MEDHMOBHEHS =27 EH Y Y VIt h
FCHMTHORERL, YrryaTEsy Y ) CRBERUEOBMCESh 5, AHREIT
ATEH YV VEDEVAF YT EFYY Y DOHARRBE I N ARBECE L Bk, B
BOKRPIHAPEE LR oBH iz 7€YY UNRS L, 2 7EFFY U E VLI va
TEAYY VIEAATRRABEE LTHEbR TS5, BED X5 A CHEECRITES,

TeRa 7N Y Y VITBHIC A 2 HRHTMER VI X2 H L, %7 Tl T 13 5Ee
F, FREAT A bk - AH - /8L, 1964 ; Koyama, 1978) LB 588, YA F v a7 EH ¥
YU, KEfofe oKl )l No. 1473 #8) &R KigH (JEPA No. T032Bh) w4 &
THZEPBEIR TV,

INFvaTEFYY N Ee AT VYY VITEAL, BENMPOIVLDOT, DT LT
W5, EAFYY U TRBHFOEHNIH LA LRSS, BrhkiitsoE, Bk
R OKEID e ATV VDOHFINICZ &, BEFTVORS 2ARKD L DRD T ) OEETE
FNTWABI ETRINTETH S,

4. ¥ EOHER

AATERREEK, BEZFCLDEaTEF Y YV L, 2RBICC. halpan & TV 5, #
AV LFyaTERN YY) ERBbRD DI DOWTIE, Makino (1905) 23C. halpan (HA
ZaTEH YY) K28R, 2O 5D 1 Dvar. micro-Halpan (3 EE L, /Nl
FE D, BELELNIVERLTWLIETER, LarL, 0%, WEFORMECET
BRI TR WESTH D,

C. halpan L. OJRZ# T3 2 Fic >t Tuip s, Clarke (1894) 11 C. halpan © JiF
IR SRELY I CHT, ZIHERERSWCHAET LSS, i, FECECVRELHFSOLD
2 OFBROZOMDO 5 EHEL L TWWA, Kiikenthal (1936), Kern (1974) X HATOH—
BBk L XCEAT H S D% C. halpan L. ssp. halpan & LU, BRE% 5| EHicouw it



Cyperus halpan and Its Allied Species

ssp. juncoides (Lamk.) Kiikenth. & i3T5, Lici-T, a7E€¥H YYDV EVAF VT
EAY YV RGFEE LTHRS BRIy AT aTEH Yy VRC. halpan LThich, 27
Y H Y Y VILC. juncoides Lamk. & 755,

7533, Clarke (1894), Koyama (1962 ; 1978 ; 1985), HJb#t - &FTH - /L (1969) 1k C.
halpan DFEET B EMELO L MEFFH L TADH, ThLEBAOERE LTHV-X
LTCWwisl, %72, b A BV Y C. tenuispicalZ DWW TIEWTHOEEZ LHIFEE LTH > T
5,

arvEhmYYY
Cyperus juncoides Lamk., Illustr. 1, 147 (1791).
Cyperus halpan L. subsp. juncoides (Lamk.) Kukenth. in Fedde, Repert. 23: 184 (1927) et
Cypereae 249 (1936), ‘haspan’; Kern in Fl. Malesiana 7: 625 (1974).
‘Cyperus halpan L. sensu auct.; Matsumura, Ind. Pl. Jap. I 141 (1905); Nakai in Bot. Mag.
Tokyo 26: 186 (1912); Makino et Nemoto, Nippon Shokubutu Soran, 1464 (1925); Ohwi, FL
Jap. rev. ed., 200 (1965); Clarke in Hook. f., Fl. Br. Ind. 6: 600 (1894), pro parte; T.
Koyama in Qurt. Journ. Taiwan Mus. 14: 175 (1962), et Fl. Taiwan 5: 335 (1978), et FL
Ceylon 5: 203 (1985), pro parte; Kitamura et al., Colour. Illust. Herb. Pl. Jap. (Monoct.),
239 pl. 60 (1964), pro parte, ‘haspan’.
Cyperus halpan 1.. var. tuberiferus T. Koyama in Journ. Jap. Bot. 30: 136 (1955),
‘haspan’.
SEFTHRELRLGIE, ErHAET L (BETHXEXORMRIL L ~5 D@15 5),
SO RO EH T D THEV, B 3REMNE i kBMIRESE T, RS
1.8mmpi#%, REDRX120.7~0.8m, HAMO0.3~0.5mmn, HEFT % 3K,
e RS, X o BRBREEOKEHC R bN %, HATEAYEE L YIRS, Hi&
BaLBERERCELEECHMT 5,

INFvaPEHTXY ) CHEH)
Cyperus halpan L., Sp. Pl ed. 1, 45 (1753); Kukenth., Cyper. Cypereae 247 f. 28 E-G
(1936); Clarke in Hook. f., F1. Br. Ind. 6: 600 (1894), pro parte; T. Koyama in Qurt. Journ.
Taiwan Mus. 14: 175 (1962), et Fl. Taiwan 5: 335 (1978), et FI. Ceylon 5: 203 (1985), pro
parte, ‘haspan’.
Cyperus halpan L., Kern, in Fl. Malesiana 7: 624 f. 56 (1974).
Cyperus halpan 1.. var. microhalpan Makino in Bot. Mag. Tokyo 19: 145 (1905), in
adnota: Makino et Nemoto, Nippon Shokubutu Soran, 1464 (1925), ‘haspan’.

1B & 3T SRR, MRiEA L, OFRA T, EE, RS THIELRETD
588, R EHOZOmDTHWS DS A5 5, B EREMF T, K1, lmAl
%, BELEDOREX130.5~0.6mn, HAMO0.4~0.5mn, HET VI 1A,

3o o EEeKkAE, PPEL IRl S, HATHEFREMT 2 bl E
HEMHACH OIS,
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pAfie2l (IA»gE)

Cyperus tenuispica Steud., Synops. Pl. Glum. 2: 11 (1855); Kukenth., Cyper. Cypereae
245 f. 28 A-D (1936); Ohwi, Fl. Jap. rev. ed., 200 (1965); T. Koyama in Qurt. Journ. Taiwan
Mus. 14: 175 (1962) et Fl. Taiwan 5: 335 (1978) et Fl. Ceylon 5: 203 (1985); Kitamura et
al., Colour. Illust. Herb. Pl. Jap. (Monoct.), 239 pl. 60 (1964); Kern in Fl. Malesiana 7: 625
f. 58 (1974).

‘Cyperus flavidus Retz.” sensu Clark in Hook. f., Fl. Br. Ind. 6: 600 (1894); Makino in Bot.
Mag. Tokyo 19: 145 (1905); Matsumura, Ind. Pl Jap. T 140 (1905); Nakai in Bot. Mag.
Tokyo 26: 189 (1912); Makino et Nemoto, Nippon Shokubutu Soran, 1463 (1925).

Cyperus pseudo—halpan Makino in Bot. Mag. Tokyo 6: 47 (1892), nom. nud, ‘pseudo-
haspan’.

LAERE, BREAL, OUFRE 3, BlENE vy, ERECkhs2b035H%, #ih
RN WREBAE T, AR LToE, EX0.8mil. FIUNCEEF OR2 SNl X < K
2%, BREOEZ120.3~0.5m (0.4m D), HEFTIZ 1A% T, 0L 2A0ZEh
Zh20% 5.

AKAEC, HCAOND, HATREEESHERERO KR,

1. a7E¥HY>Y 1) Cyperus juncoides Lamk.

AR  KHEEHEALL, M, Sep. 10, 1966, KPM8702; T#E EA R ARK, Hilfizs,
Aug. 6, 1958, KPM51324; AT, K€L, Sep., 1974, KPM58286, 58297; k£ i i
1%, /NEREAD No. 7887, Sep. 28, 1988; FEUARHE i BFNH AT DA F B, /NEFHEH] No.
7888, Sep. 7, 1988; AT - MO, /NEFFERI No. 7889, Sep. 29, 1988; 8 mi# HIH
T =RET - B ROEKHIH, /NEIEAI No. 7100, Oct. 26, 1990; 1L - $elLigime, b1 T
No. 766, Sep. 10, 1990; By [ =#aHr - AR OKHH, 161 F No. 1660~1671, Oct. 10,
1993; fZS)I[E I KA X T8 - tR8Em, JEJIIAT No. 426, Sep. 17, 1989; ¥R M
Eh T ZS B O AH, JbJII#TF No. 396, Sep. 3, 1989; /R EpE AN, /NE 2
Al No. 7891, Nov. 3, 1983; FikILE HABEF A EERT B, A No. 5903, Sep. 12,
1992; HUAERRALETSIHET - AP, JEPIEE No. 6813, Aug. 14, 1993; BEA SRR A N A M5 74
#h - KBFE, JEPATE No. 6931, Sep. 15, 1993; PHABLRFER AR HHE - SEHAE D, SHNEE
No. 7032A, Sep. 25, 1993; VA BAFA Ay IR - (KHFH B, JEPEE No. T038A, Sep. 25,
1993; Rl (LR IR AT R HT Rt A B o SR B, /NBFREHD No. 2275, Sep. 7, 1989; 4 5 I
RT3, AFIEK, Aug. 6, 1963, KPM7307; @M JbuM i/ NEEEX TR - i, W5
7 No. 172, Sep. 21, 1981; Jb M/ MEREX L& H, A HAE T No. 508, Sep. 26, 1975; &
P i s X AAHE, k% T No. 526, Sep. 29, 1975; AL EEBHHREOA, ¥ 23 No. 5382
Oct. 12, 1976; &£ HHi KA M, ¥ L153% No. 10736, Sep. 4, 1982; EHTH L, ¥ E%
No. 11101, Oct. 11, 1982; = fl= HET EAEH, 35 Ff53% No. 11150, Oct. 24, 1982; A 88X
mERE, S8 No. 2034, Sep. 18, 1976; AR KHimRE A, 4HEE No. 2037, Aug. 19, 1976;
=yh BB EHET N, 2SAFE2 No. 2040, Sep. 23, 1976; AL EFEABTIEPY, 254158 No. 2889,
Sep. 02, 1979; FEH M FAM, A5 No. 2890, Oct. 10, 1979; dbJLIN A5 AR PE XA, - 955 -
#7 Bith, FRATEE No. 3216, Aug. 11, 1982; K=ffii@ith - KoM T - fk#M alt.50m, &
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JEEHE No. 21873, Oct.3, 1981; HUAREHBET I M & 4R 4 & Fif/ofe b, i S No. 23979,
Sep. 23, 1982; BUSRECAREI)I[H]_FARJRE - SEHOKIE D alt. 340m, fAFFHEME No. 24048, Oct. 3,
1982; FLEHF T B4 - b, fAiJF A e No. 24099, Oct. 3, 1982; f@h i 184 X 5 [ /i - 1%
oK alt. 32m, EFFERE, Oct. 14, 1982, &k 24330; Si%REF MM - tho B alt. 60
m, & EHE No. 24460-1, Nov. 23, 1982.

2. YFvarTEH vy Y Cyperus halpan L.

BEEE B, PR, Jul 2, 1959, KPM358; T#EE FEmdi@ kAR, /NEEAl No.
7882, Aug. 30, 1988; & THH, /NEIEAI No. 7881, Sep. 28, 1988; fiZs)I|IR  FEIETHEEX IR
JE - BRI EARE, JWIEF No. 1032, Sep. 16, 1991; ZFmIE  ERETHEERTF R, /\EE
Al NO. 7878, Sep. 12, 1991; FIEKILE  FrEwss £ » It - SEEREA KBS, HAFE No
5841, Sep. 5, 1992; PEABEFER AR HIZE - SHEHKIE D , JEPAEE No. 7032B, Sep. 25, 1993; &
JIEL I RBEE)IHT, /NESHER] No. 7880, Sep. 26, 1991; &R E ¥R EFF BRI ST e e, & H
HE No. 23748, Sep. 11, 1982; {THGTH AT - BTH A, @HEKE No. 24207, Oct. 10, 1982; 7l
HOREL 2 #i, 59E B K No. 24282, Oct. 11, 1982; B HX O MY, ¥ L% No.
5479, Nov. 7, 1976; E s, ¥ {23 No. 9273, Sep. 13, 1981; G EVERIGITILE,, 34
F{£%% No. 5484, Nov. 7, 1976; JtAM T/ A BEX B EMAIE L, KFHER No. 713, Oct. 12,
1981; BB FERETRIOWR, AN No. 7884, Aug. 28, 1988; HIKHHHE, /NEHEHI
No. 7882, Aug. 30, 1988; #EE K BAEAREM, Bl , Mar. 31, 1993; #BIR AiEHTA
BE A, JEJ#F No. 1470~1472, Nov. 20, 1992; AiE & @A H, dt)l#F No. 1473,
Nov. 22, 1992; PaZ2 S PBEEAH, LT No. 1474, Nov. 23, 1992; FaEEEE KM, 1t
JII#T No. 1477, Nov. 23, 1992; £ EEMREAKE, Jb/II#F No. 1478, Nov. 23, 1992; EHH
BB ELEF AT EEAR, BEHFEE—HB, Aug. 28, 1993; A x4, 2 X FF N u~FF 7 JIE, BILKE
5, Mar. 4, 1993; Ko x4, BIUEES, Mar. 7, 1993.

3. eAHFY YU Cyperus tenuispica Steud.

WEE mET, RAZR, Sep. 23, 1898, MAK?224008; 78 (iR » A, HAES, Sep. 2,
1906, MAK222586; P& H{AFA » &, S HEZ, Sep., 1907, MAK222687; 78 (N[ RERALKS, &
A, Oct. 1, 1907, MAK224856; K7 PaRIFAFAMEMT, Sep. 16, 1928, MAK222587; #i
AR NER E=JIET, BIACSE/N, Aug. 25, 1913, MAK224009; #hZs)I|E  H: & FERF AL
iy, BEIM, Sep. 30, 1951, KPMT79390; FEEMTHBEA, B5ILEES, Aug. 14, 1983, KPM flk-
76308; FILUE EIUHEENA, Oct. 1, 1905, MAK224010; B E  fh)[TRERAR IR TF)I,
PAFESFIE, Sep. 20, 1910, MAK224011, 224012; 2B #E s, 4% = KBS, 1893,
MAK224013; RiEH, ¥ATEAER, Sep. 17, 1905, MAK?224483; & || 15 ERMTEYE, K
2, Aug. 19, 1950, KPM29006; Aug. 16, 1950, KPM29007; T E M ATH T3, Aug,
1910, MAK224015; MAHI#AIR, Aug. 20, 1910, MAK?226471; EARIE  &FLA 8=,
RS, Oct. 11, 1907, MAK224021; RILR  EHMAFEAAET, Jul. 10, 1905, MAK222689; JI|
EEBINEL, EHEF3ER), Sep. 10, 1906, MAK?224485; fHIEERE (L, F-HFHERE, Oct. 02, 1913,
MAK224484; E4nE.  SRES, BOFF S AHS, 1885 MAK?224016; +f, HcEF= AHR, 1887,
MAK226473, MAK226603; & RIAB)IIMT, #CE=AKRS, Sep. 07, 1887, MAK224017; Sep. 12,
1887, MAK224018,; & b &B = JI[ BT hn &, #C%F = K A8, Sep. 21, 1887, MAK223315,



40

Y. Kiragawa and T. Katsuyama

MAK224019; i RER, BEEKER, Oct. 17 1892, MAK224020.
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Potassian pargasite and aluminian diopside from Hékizawa,
Yamakita-machi, Kanagawa Prefecture, Japan.

Daiji HIRATA" & Akira Kato?
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PN ZIREE A ) U A R_RAFARAERBIOE TV I = AGHL

FH XK = = In ¥ 2
D) MZEALEWEE - 2) ENcRHAEmeE

FREDLREAA BV v HIZET 2 BRI, (EEDORRE SV v 215 ARA
THEHSIO:EEBEDERNLDTH S, T, HETHFHMAITIALOICEATVWS, &hb
FFHRIH D OB T 5 AEPHRE D EACEES Fr<A VEAKEDSRIEHOEY
T, WBRMEERSWCZ LSRG T TOEDTH S, 1o, FHRILHE TR Z DEECtEbi
5 BOYALIER DOEB A, A APIEDFe Fe' Bk b ~14 25 v 76
i, AN VHRETHLDIELELIEZE LWSBELER - TuW5, 65T, &5V ¥
LK ARAZESBILIERA T bW Ei E 7e 185, Fh, 1 v FEDALHAKA
CEBARABTNI =y AFBEAYELEATIE, A A ARARSEIOL O X ) b SiO IKE &
ALOSIZZ LA, 703 =9 AFBARYTESEOHD X ) Si0 = LK ALOSIT'E AT
W5,

Abstract. The average of four microprobe analyses of potassian pargasite in a
garnet skarn from Hoékizawa, Yamakita- machi, Kanagawa Prefecture, is : SiO;
38.33, Al:O3 16.69, TiO: 0.57, Fe:O3 4.01, MgO 12.65, FeO 11.68, MnO 0.19, CaO
12.82, Na20 1.88, K20 2.20, Cl 0.09, -O=Cl; 0.02, total 98.01%, after the allotment
of Fe into FeO and Fe»Os; using the basis of total of octahedral+tetrahedral
cations=13 and positive charge=46. The anhydrous formula after this base is :
(Nag54Ko.42Ca0.05) £1.01Cazo0Mg2s1Fe** 1.01AlosaF e’ 0.45Ti0.06Mno.02) £ 4.99A12.00(Sis.71Alo.2g) £6.00
g3, or precisely a subsilicic potassian pargasite. The X-ray powder pattern is
indexed on a monoclinic cell with a=9.929A, b=18.080A, c=5.330A, §8
=105.9°. The chemical analysis of aluminian diopside in association with
potassian pargasite is : SiO2 47.44, Al:O3 7.03, TiO. 0.30, Fe203; 3.90, MgO 11.77,
FeO 4.15, CaO 25.02, total 99.61%, after the same allotment of Fe on the basis of
total cations=4 and positive charge=12, giving CaionMgossEFe’ 013Fe 011Alpg9
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Tioo1)s 1.00(Sii78Alo22) 5 2000s. The AlOs; contents in diopside range from 2 to 10
wt.%. That of grossular is : SiOz 37.64, Al:O3 11.15, Fe:03 14.95, TiO; 0.63, FeO
1.20, MnO 0.61, CaO 33.62, total 99.80%, after the same allotment of Fe on the
basis of total cations=8 and positive charge=24, giving (CazssFe* 0.0sMn* 0.04) 5300
(Al osFe* 090T10.04) 5 19951300012, or a ferrian grossular. The skarn was derived
from dolomitic limestone due to the intrusion of a quartz-diorite mass exposed in

Tanzawa Mountains.
INTRODUCTION

Hokizawa is one of the most famous localities of skarn minerals not only in Kanagawa
Prefecture but also in Japan due to the occurrences of vesuvianite (Yoshiki and Watanabe,
1932), diopside (Kamiyama, 1934a), monticellite (Kamiyama, 1934b), wollastonite (Kamiyama
and Katayama, 1934), tobermorite and plombierite (Matsubara, 1980). Most of them are
found in dumps derived from unspecified exposures probably developed long the contact
of a quartz—diorite mass occupying an extensive area in Tanzawa Mountains with
limestone, which is partially dolomitic. As seen in the natures of described minerals, most
of skarn-forming minerals were produced under higher temperature and silica- poorer
conditions, where the effects of retrograde stages might have existed. The studied
material was collected by the first author in a dump accumulated along the river course of
the River Naka, which has the drainage involving exposures of quartz-diorite, skarns and
metamorphic rocks.

After the microprobe analyses, the essential constituents of the examined materials are
found to be potassian pargasite, aluminium diopside, and ferrian grossular. The first one
is characterized by its lower SiO: and rather high K:O contents worthy of description
under the name potassian pargasite, or precisely subsilicic potassian pargasite (Leake,
1978). The X-ray powder pattern is compared with that of potassium pargasite from
Einstodingen, East Antarctica (Matsubara and Motoyoshi, 1985), which has a similar but
slightly smaller cell, the difference being ascribed to the lodging of smaller octahedral and
tetrahedral cations.

Although the locality is so prolific in skarn minerals, no remarkable metallic ore
deposits are developed around the contact aureole of the quartz-diorite body. Clinoamphi-
boles in skarns accompanying metallic mineralization contain more FeO-+Fe;Os; than the
present material, or they correspond to hastingsite, the Fe’*Fe’" analogue of pargasite. It
seems that the content of FeO+Fe:03 in the present pargasite is too low to accompany
metallic mineralization, which was not accompanied by the quartz—diorite plutonism.

OCCURRENCE

The studied material is a piece of skarn dominated by reddish brown massive

grossular with many greenish grey specks composed of two minerals, or less dark to light
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grey and darker grey ones. The former is observed to be rather granular, and the latter is
tabular to fibrous under the magnifier, the maximum dimensions being a millimeter across
and a few millimeter long, respectively. These correspond to aluminian diopside and
potassian pargasite, respectively. The grossular masses involve minor composites of latter
two, but the aggregates of latter two involve no grossular grains.

In thin section grossular forms aggregates apparently composed of rather equigranular
grains, all of - which are devoid of birefringence. Potassian pargasite forms nearly
monominerallic aggregates composed of prisms or intergrowths with prismatic aluminian
diopside grains, which forms larger rectangular grains, too. Also, minute grains of
potassian pargasite are included within grossular grains (Fig. la and 1b). Potassian
pargasite is moderately pleochroic with axial colours changing from very pale grey to bluish
grey.

CHEMICAL ANALYSES

Chemical analyses of potassian pargasite, aluminian diopside and grossular were made
by employing Link Systems energy dispersive X-ray spectrometer as given in Table 1.

Three chemical analyses of potassian pargasite are tabulated. All of them have K:O
contents high enough to be attached with the adjective “potassian”. Among pargasite
analyses, the present ones, especially No.2, beloﬁg to those with lower SiO2 content, which
allows the usage of adjective “subsilicic” (Leake, 1978) as well as the figure of average,
and suggest the existence of compositional continuity to magnesio-sadanagaite (Shimazaki
et al., 1984), this being unusually potassium dominant and silica poor clinoamphibole
together with its Fe’" analogue, in these no Na dominant analogues being known to
date. The allotment of Fe*' and Fe®" in the present analyses is based on the total of the
octahedral and tetrahedral cations to be 13 and of the total of cationic valency to be
46. Pargasite with similar SiO2 content is known in eclogite, though this contains more
AlO3 and NapO and less CaO and K20 (Bocchio, 1977). As to K»O content in pargasite,
Matsubara and Motoyoshi (1985) described potassium pargasite with K (K-+Na)=0.63 in
granulite from Einstodingen, East Antarctica. They drew Fe*' /(Mg-+Fe*")-K ~(K+Na)
diagram on which the chemical compositions of their pargasitic hornblende and potassium
pargasite of the same genesis are on a near linear line with a positive gradient. If the
chemical composition of the present pargasite is plotted on their diagram, the point is so
remote from the line, probably reflective of the fundamental difference in geologic
condition.

The chemical analysis of diopside intergrown with potassian pargasite is given in
column No.4. While diopside grains with rather rectangular outline in thin section have
wider range of AlO3 content as given in column Nos. 5 and 6. The basis of calculation
of empirical formula is the total of cations to be 4 and that of positive charge to be
12. It is worth mentioning that the analysis Nos. 5 and 6 has the relation Fe’* > Al in the
octahedral site, indicating the capability of taking up Fe*' in place of Al. All the analyses
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Fig. la. Potassium pargasite(P)(upper
half) with aluminian diopside
(D)(near rectangular grain in
the center) and ferrian grossu-
lar(G)(down half). One polar.
Field view: 1.33 x 1.75mm.

Fig. 1b. Ditto. Crossed polars.
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Table 1. Chemical analyses of potassian pargasite, aluminian diopside, and ferrian grossular.

Weight percentages: (*: calculated)

L. 2 3. 4. 5. 6. 7.
Si0. 38.33 37.69 39. 21 47. 44 52. 55 44.31 37.64
Al.03 16. 69 17.63 15.10 7.03 2:15 9.92 11.15
Ti0- 0.57 0.55 0.43 0.30 0.26 0.80 0.63
Fe.03 4. 01 3. 81 3.74 3.90 1.81 7.10 14.95
Fe0l 8.10 8.61 7.85 4.15 0.65 1. 92 1.20
Mg0 12.65 11. 89 13.68 11.77 16. 34 1101
MnO 0.19 0. 44 0.61
Cal 12..82 12.62 12.94 25.02 26. 11 25.08 33.62
Na-0 1. 88 1..92 1.98
K20 2.20 2.16 2. 14
Cl 0.09 0.17
Sum 98.03 97.09 97.07 99.61 100. 31 100. 14 99. 80
-0=Cl. 0.02 0.04
Total 98.01 97.05

Empirical formulae: (l.~3.: anhydrous basis neglecting Cl)

1. Potassian pargasite. Mean of 4 analyses. (Nao. s4Ko. s2Ca0. 05) 1. 01Caz. 00
(Mgz. s1Fe?* . o1Alo. s4Fe®* o, 4sTio. osMno. 02) r4.99Al2. 00 (Sis. 71Alo. 29) x6. 00023,

2. Ditto. The Si0. lowest analysis. (Nao_ s6Ko. 410a0. 03) £1.000az2. 00
(Mgz. 86F92+l. osAlo. 77Fe** . 43Tio. os) zs. o0Alz. oo (SisA ssAlo. 35) s6. 00023,

3. Ditto. The Si0. highest analysis. (Nao. 5s7Ko. 41Ca0. 02) z1. 00Caz. os
(Mga. o4Fe? o gsAlo. s1Fe?*o. 42Tio. os)zs. 00Alz2. o0 (Sis. ssAlo. 15) r6. 00023,

4. Aluminian diopside. Prisms in direct contact with potassian pargasite.
Cai. o0 (Mgo. esFe?to. naFe:”o. 11Alo. 09Ti0. (!l) £1.00 (Six. 78Alo. zz) z2. 000s.

5. Ditto. A rectangular grain. The Al.0s lowest analysis.
Cai. o2 (Mgo. ssFe®*o. osFe?"o. 02Mno. 01 Tio. 01) £0. 98 (Sil. s2Alo. os) r2. 000s.

6. Ditto. The same grain as 5. The Al.0; highest analysis.
Cay. o1 (Mgo. 51F83+o. 20Alo. 10F82+o. oslio. oz) £0. 99 (Sil. schAlo. 34) 2. 000s.

7. Ferrian grossular. (Caz. ssFe?*o. osMno. 04) £3. 00 (All. osFe®*o. a0Tio. 04) I1. 99
Sis. 00012,

demonstrate the coupled substitution of Al(ALFe’") for (Mg, Fe)Si very clearly, although
minor Ti may require the excess of tetrahedral Al for charge balance in such a
monovalent cation free case.

Grossular is to contain higher Fe:O3; content, indicating that the formation of the
present skarn was made under rather oxidizing condition. The microprobe survey informs

the chemical inhomogeneity to be very small if present. The calculation of empirical

45
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Table 2. X-ray powder pattern of potassian pargasite and potassium pargasite.

1. 2. s 2.
I dows. dear. I _dows. _hkl I dess. dear. I dows. _hkl
10 9.02 9.02 5 9.04 020 2 1.960 1930
100 8.47  8.47 60 8.47 110 1 1.937 1.937 281
2 5.10 130 8 1.906 1.906 1 1.901 510
2 4.93  4.93 2 4.94 111 1 1.869 1.869 2 1.865 191
9 4.52 4.51 5 4.52 040 1 1.864 1.863 242
5 4.23 4.23 4 4.23 220 2 1.827 1.826 5 1.822 530
1 3.90 131 2 1.802 0.10.0
15 3.381 3.388 041 1 1.778 0.775 2.10.0
3.384 30 3.38 131 1.774 312
3.381 150 1 1.733 1.733 223
45 3.288 3.284 30 3.280 240 1. 7133 h51
85 3.155 3.145 100 3.138 310 3 1.694 1.695 082
25 2.949 2.952 12 2.949 151 1.693 5 1.683 550
2.944 221 1.693 262
45 2.820 2.822 45 2.815 330 14 1.653 1.654 481
10 2.763 2.760 8 2.759 331 1.654 601
25 2.707 2.709 10 2.706 151 1.654 461
8 2.597 2.596 7 2.593 061 3 1.642 1.643 333
12 2.566 2.566 6 2.564 002 1.643 480
2.563 241 4 1.617 1.618 1,110
2.562 202 6 1.597 1.598 531
12 2.395 2.395 19 2.383 400 1.597 600
16 2.356 2.355 10 2.352 351 % 1.572 1.572 620
12 2.345 421 5 1.562 1.563 1.11.1
5 2.301 171 4 1.525 1.526 243
5 2.260 2.259 2 2.255 331 1.524 173
2.258 080 1.524 190 |
2 2.234 2.230 2 2.228 042 1 1.521 1.520 192
242 5 1.505 1.506 551
12 2.165 2.167 8 2.161 261 1.505 640
2.164 332 1.505 0.12.0
5 2.111 440 3 1.484 1.485 513
8 2.047 2.047 4 2.046 202 2 1.474 1.472 153
8§ 2.039 402 1.472 442
280 1 1.451 1.450 4.10.1
9 2.020 2.021 6 2.016 351 1. 449 661
2 2.006 2.007 5 2.002 370 3 1.409 1.411 660
a = 9.9294 a= 9.917A
b = 18.080A b = 18.020A
c = 5.3304 c = 5.321A
B=105.9 B = 105.49
1. Potassian pargasite. Hokizawa, Kanagawa Prefecture. Cu/Ni radiation.

Diffractometer method.
Potassium pargasite.
Diffractometer method.

The present study.

Einstodingen, East Antarctica.
After Matsubara and Motoyoshi (1985).

Cu/Ni radiation.
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formula is based on the total cation=8 and the total cationic valency=24. Seeing from
the ratio of total metallic cations to Si is close to 5:3, the substitution of Hi for Si is
unlikely.

The degrees of inhomogeneity of three examined silicates vary significantly despite the
close co-existence. They are to increase in the oreder of grossular, potassian pargasite,
and aluminian diopside if the ranges of mole percents of end member formulae are taken

into consideration.
X-RAY POWDER STUDY

A few fractions of potassian pargasite were examined by X-ray powder diffractometer.
All them are essentially identical, the pattern of best quality is given in Table 2 in which
it is compared with that of potassium pargasite from Einstodingen, East Antarctica
(Matsubara and Motoyoshi, 1985). From the indexing the cell parameters are calculated
as: a=9.929A, b=18.080A, ¢c=5.330A, B=105.9". The slightly larger unit cell edges than
those of the latter will be due to the higher contents of tetrahedral Al relative to Si and
of octahedral Fe*" relative to Mg and the other cations.

The powder patterns of aluminian diopside forming visible aggregates are close to that
given in JCPDS Card No.11-654.

The powder pattern of ferrian grossular consists of rather sharp peaks even in the
higher angle region. The coincidence of calculated d-values using a cubic cell with a
—=11.942A with observed ones (Table 3) will be due to the less inhomogeneous nature and
to the lesser degree of deviation from the cubic symmetry, if present.

DISCUSSION

Here, two matters are considered. One is the comparison with skarns accompanying
metallic mineralization represented by the existence of hastingsite, which has higher FeO
and FexO3; contents, concluding that pargasite is to be involved in skarns without
accompanying metallic mineralization. The other is the consideration on pargasite-diopside
association, which is also found in higher grade metamorphic rocks.

Despite the frequent and extensive occurrence of skarn minerals around the acidic
plutonic body located in the center of Tanzawa Mountains, the development of metallic ore
deposits is very poor or essentially null. The obtained results enable to compare the
mineral with hastingsite, which corresponds to the Fe’*Fe’" analogue of pargasite and is
found in skarns accompanied by metallic mineralization due to activities of acid
intrusive. As far as our literature survey informs, pargasite and its potassium- bearing
derivatives do not accompany any significant metallic mineralization, serving as a proof of
barren skarn. The comparison of hastingsite in skarns accompanying metallic
mineralization with the present potassian pargasite informs that the higher FeO, Fe:03 and
SiO; contents in the former may be responsible for metallic mineralization.
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Table 3. X-ray powder pattern of ferrian grossular.

_l_ dobs. dcal. hkl

|~

dobs. dcal. hkl

3 4.233 4.222 220 6 1.723 1.724 444
55 2.987 2.987 400 22 1.656 1.656 640

2 2.824 2.815 330 2 1.625 1.625 633,552
100 2.670 2.670 420 37 1.596 1.596 642
8 2.547 2.546 332 9 1.493 1.493 800

30 2.437 2.438 422 2 1.470 1.470 811,554
14 2.342 2.342 510,431 1 1.408 1.407 660
13 2.180 2.180 531 8§ 1.335 1.335 840
1 2.112 2.111 440 3 1.303 1.303 842
18 1.936 1.937 611 3 1.273 1.273 664
4 1.888 1.888 620 1 1.259 1.259 851

a = 11.942A

Table 4. Chemical analyses of pargasite and fassaite from India and of potassian pargasite and
aluminian diopside from Hokizawa.

1. 2, 3. 4.
Si02 42.05 38. 33 46. 52 47. 44
Al.0; 15. 86 16. 59 10. 07 7.03
Ti0- 0.76 0. 57 0.32 0.30
Cr20s 0.12 0.06
Fe203 2.36 4.01 2.:22 3.90
FeO 8.35 8.10 5.26 4.15
Mg0 14.18 12. 65 11. 45 11.77
MnO 0.21 0.19 0.31
Ca0 10. 98 12. 82 22.58 25.02
Na-0 2.52 1.88 0.27
K20 0.83 2.20 0.15
H.0* 1.28 0.28
H.0" 0.12 0.12
F 0.08
Cl 0.09

-0=F2, €1, _ 0.035 0.02

99. 665 38.01 99.61 99.61

Pargasite. Aganampudi, India. After Rao and Rao (1981).

Potassian pargasite. Hokizawa, Kanagawa Prefecture. Same as column 1, Table 1.
Fassaite (=aluminian diopside). Aganampudi, India. After Rao and Rao (1981).
Aluminian diopside. Hokizawa, Kanagawa Prefecture. Same as column 4, Table 1.

W DN



49

Potassian Pargasite and Aluminian Diopside from Hékizawa

The assosiation of pargasite and diopside is also found in metamorphic rocks of higher
grades. After Rao and Rao (1981), a pargasite-rich rock from Aganampudi, India, contains
60% pargasite, 39% fassaite (=aluminian diopside), and 1% spinel. The rock is from a
charnockite region and its metamorphic origin is very likely. In Table 4 the chemical
analyses of pargasite and fassaite are compared with the present materials, column Nos. 1
and 4, Table 1 being selected. The most notable differences in pargasite analyses are the
lower SiO2 and higher Al:O3 contents than the Indian material, whereas the present
diopside has higher SiOz and lower Al:O3 contents than the Indian material. Therefore, a
cross—cutting relation of joins connecting the Al (Si+ Al) ratios of two minerals between
two pairs comes out. In the present material, the variable Al203; contents in the examined
diopside grain reveal the inhomogeneity, which has been reserved even after the
subsequent formation of potassian pargasite. The multi-staged formation of diopside with
different Al:O3 contents is very likely and a part of the products co-existed with potassian
pargasite. At the present stage, the discussion on the cross-cutting relation seen in the
two pargasite-diopside pairs seems meaningless.
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Review: Models and Constraints in Background of the Earth’s Formation

Y oshiyuki KoibE

(Kanagawa Prefectural Museum)

Abstract. The Earth exists under the influence of the Sun, Moon, Venus,
Mars, and so on. The Earth was formed under the similar situation. The earth
science, however, has not always taken their influence into consideration. There-
fore, the future earth science should tackle with the information of not only other
planets but also galaxies and univers. Their movements, structures, conditions,
and evolutions will be revealed by the new observation depending on new
technology. Our Earth is the lowest constituent in the universe hierarchy. The
hierarchy is classified into some stages; universe, galaxy, star, planetary
system. Our planet had been formed in the open system. The formation should
be understood under the influence of all hierarchical constituents. This paper is a
review of the standard models of each stage and constraints which are evidences
and facts based on the observation and experiments, and analyses evaluated
chemistry.

I ’Usic

Az k5T, KBXsHS - BROZE(L - FEHE(L, BAOHERR &, HIROHELI
BB L2 LHENOERE LT, BIEOHRFIFCHIA TR T2, R TEX, KBRS
DR, PIMATOKRBEROEE), e O EBEOEN & OMEIERALRE, X hRKEirAy —
AOERG, MRCEEY 52 5L VWOIEXRREIRTWS, Zhil, BEROERDL, HBk
RO ORER TR, FHEVOIMERO—RE LT TWHZ LE2E®RT S, ¥,
HERAN OFEWORINC & - T, HIKEZBFLHEECRE LTA LD TRIHNEENCH X S &
Sl > T &I,

HEROREL, KBROBEIZORAD, SHRCBEDRBEICOAS, i, MEROLE
Mr#2 5 & &, BAOLYME, KEOLFHEMANET, BEOLFEHK, £ L TR
BEOBBLNEET S, ZOX Rk eELD L, 5%, HMEK(LEE LHERIZT OH
BTRIAEL T, HERAOERZEM L TR DE DS, Aiwld, RERCE S 3 %70
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BEMER D B, FHOMEL, IO, Rofll, BERDBBIC DO TOEHREE 7 1 4 8
THZEFENE LTz,

WERSF DY DILEMBLL, BE(LESHTT 5 Z LR DOT, TREIVFETHDHBWIT
W3 5 B A FIH L CHENTCHNS, 2 FkiE-s T, BhhibElRn s 2o
WE ORISR D E WS B, RUTHD, UK, WEKLFEZ L FOF — 2 w50k
L, FIACEZ BB H 5, KL Dd 5> —2oDHINL, TLHEOEED SHERBEIC 2 538
BT, LRSS LTV AEOEHLARTAE ETHD, (LML, BE L -k
FAOBRPRPHFEEMC I s T B E 2B L CRRTHZETH D,

HHET, WEROEBEADILFHEEME T, AAOKRRCHIRDOE L/ E v et LTEi, L
nL, BLnEA L Ay — LV THIIRDHEL X E 2 5556, WG ORER TR, FHD
—BE L THEREE L BT ERSR W LRI LHDCER, £ T, KHXT
X, EHAKET, MO VY s —El AT, i, BEO VY s —DT, YT
HEORFEBRDO7 + 2 —RNTETWIWEBbhb, LirL, FF L5 M EE, B
OT, FIALTWAEEE, BEVEERL TV E 1w, KR T, HRMrH O3 H
WA Lic, BURKSE O ARHE—BF FOZ GRS D IR D RIS D\ Tl W e 8 e,

I 24

il D [BAE] OBIC, Fx OMBRIAFAET S, HAEOMBMIL, BRUEEE HES
ol FHEDH D, FOMEDBE, 4hLBEFHOTHTH D, ZOFHIL, HROKTHR
DIEHT, GOUNERELLTE I, 2%, FHICIHE VAD D, RSO L L BIR
MHOELEEFT, ZLTRb Y RAZ 5 EXERT 5, THCHET &R, BAEBA
iihbh T, BmEFANSHBEIN TS, TOEFAEKIET % DI KIKBITIR K
WP BRERLEDMTORA TS0, FRFFESR TS L S RERIMEL S TELT, v
X OLDHEBIOERXFRCHAAITCONRT D, TD LS IREAIEL T, HEEROE
B e LTOFHOELEHBIT 5.

1 FHoMfke 7
i FHOKBEY

BAE, THEIEELTVWAELELZ LR TS, COBEL TS FEHEOME AWM - T <
L, T, BRD I PSRN LI LTV KL EORIRO YA X%, Prank (1900) 75
S I A DY BN OB L LTHA LTS v 7 ERIC X » THESh D, 75
v 7R (1.05X107]-sec) &KDOHEZ (3 X10°m/sec), BEHEH (6.7X10"N-m?/kg?)
PBBND TS vy BB RD, T5 Y 2 EERI0 ke, F5 V7 EXIZI0 M T B,
TSV IR = INF BT B S5V 7 =k F - DI0CeViiEbh, SV IR
TEKHETED & T T v 7REHD10 “sec BB N B,

T VIBMNLDPNICIRR, BT s CERIRS, BNDFEHEOBE DT, B
FHHCL > TEFMEERTO B, £ FARFHOWUBBIBREOMIECT Y, \ D0
EBARIBIN T 5, VILENKINZMRIES 5 THEOMRAE] 225D (RIS  HawkinG 5 D42
B n [ERDILGCEEREM] #EA LK [HAE ) OIRVWFHI wENDS,

[BUER) &k, BETIFCBT D bR T I - T, ZROKE 237 ORME 45
DIRAE] D OAROKEICBRLEE W5 THD, BALER L& ERTHOEE DT
o, —J7, % D ORVCTHED TIX, BECRIAE DA ETHBTHSD, RABED
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5T EMNTEHEANEICH L, R F oA CIERFHATHTE S, BT ¥0OBK
WA B AT L S0k - T, BREEEHOXFNRL b, BrRicwmsniin 7n b 58
WU A RonZeM &ETe D, ECEBED LA LTH IV [BERAOARWERSEMN] nNRE
Shb, TAED CTRIAEVEVWOIBRAADSTOHR L, THHE hOwFHNR TR
FNDELECOHEREEZLRSLTLESICDTHSD, METLEDL, 5DEZAEFLDOTNAIL
oD, TGN I b D TH 5.

11 AvIZ2Vv—yaviy Ny

FHEENS10 “Bico & HHW BT OEHMEES (K1), 77 v 7 KEMUBEDE
FTFHNPD Y v 73 (big bang) ~EBAITT 5 AWM IEREDOREZ, 1 v 7L —v g v
(inflation) &ML, D XS5 re AR METSH L, FHOPHME, HOFRER &2 R
TEHED, BEOPLEXRARTHCHRINE LD, I 70l eO@AREOOT 5
NHFEBB 5,

V oy 7 A VIE, 194646 2 A Gamow HMEIE LI M DI E D AR L8 LD TH » 7o Y,
BRFHEATRETVC LI DEACRES R TELRS, —RICIE, €y 27301k, FHOLE
FDDITHHET, 1 v 7 L—v 3 ViKbb T, BERITK2ADABIC A, K&
IR0 mH107°m % TR T AR TH 5,

Yy 7 VORINC, MBEOBENABEZitbhbh b, BREIWCERIWLWEIL, 2 +—2 &L
TrFVEWSIENFTHD GRRTROWTIED) ., 7 +— 270 3O OWT, T
FlnEDA P v RIS, o [7 +— 270D T 2% (quark confinement) T, »
Fe vilEEns,

~NFrvilooEi, VI IERERSRSAC B, VT VI, FHEOBREN T
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D, BT EDOVT P VRNTFHOBRER LY, =2— 1) /7 AHBCROELRHTH S,

RNUA U ER) LTI TH S SR L TW52, V7 BB L CIER
Frms & 5 midbdn o Tuiels (FEEBsEE, 1988).

vy 7 AVIBOBRRETIE, BTRARFERCH bbb A Z L, 7T XvREE LTE
5, BT BT DAL O, S0TFEERIERENS, 000K/t - ThbThsd, Z0OLE
¥T, BFREHBECROE > TWBicd, EBBIELINTE - T CHEDRL S0, KKK
THEREBEC L THITZFE > TSCEDD LSS, TOL&E [FTHOBERLENRD] L5,
A7V — g VTRABSMEEEDOKITH - 1eDn, ¥y 7 A v ORFINCITZREEE
PR DIZUDARNC B D, FHICHETHIYWHEOEINC X » TREREW 7 L — 2300
h, BEEE L BIEEOA Y — FREL T, ECE b7 TFHEOEENKE L It
HE, HRAF-EEINILIRD, FEINx, BED2.TKTETIA T,

il FHOKDY

FHOMKE, TOMKINEEIELYIES, MRy RO DFHIIFFCHE T, FHERT
3D B=MBONAOMMNIBEL TS T Tk b, 180EL Fie bV TEk h, 180
Bl b FEHTH D, B, FHOMBOEMELWE IR LTwiswss, BAEOFH O =R
i3, FERICERIZEVWE IR TV,

Ny TVER (BIR) AbnbE, FTHAR LD NEL, REOBENGFETE, E
RBEELEN TS, BHND, FHOVHEENHETE S, BHINCBEYRARE
TE SR QEVD, Q> 1 RLIEFHEMIAC TS Z 2R, Q<1 bIEFWT
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1014 10.8@ I - DR ® Ko ok
L7 b DR
RF O BWRF O
1010 35
FHOBNU END R EBTFOME
3000 RS IKOF H Bt
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1. FEOMOE L. FEIICRE S EEL SN TV AL IR, BEF L CHMGLHEET 5 R
SR Lic, BEW, €y 7V X DE054F (1.5X10"M) #%3,000K & LCEELL.

BY, Q=17LbFPHTHLZ LIS, BUHTROLALHEREIZQ=0.01~0.1L/ X\,
—7, BEHEFICREOTEAILEWRL TSI E0b, FHOFHHEEIZQ=10L
TThHrEELOND (K, 1990, b L, Q= 17, BAOBBEEM TIZR o2 - T
VHEABBETEINRT VD, 20X 5 kWEIBEEYE (dark matter, invisible matter,



Review: Constraints of the Earth’s Formation

missing mass/z &) MR TS,

QOEN 1 2B LT, FHORKEIZ, &L E-TdDins,

Q=1 TFHEOFHEE LHABENE LW E X, ZROMKIECr LD, FHIINA S
CTEEGT 5 L TES, DX 5 RABORZ2 A, SFHRFHEE WD,

Q<1 DOHWT W AFHOEEE, O TLERYFTS - Licis, WA (1990) &, B
TOLOTMb W EHE L., BROEVERSIh»DAThEEEELD L, £ B104E
B, S5 B3T X THBBESHTUTE, 77 v 78— 1> TLES, BEHKC
IVEES LR LD - TR S OPENELI, S SEHT 52282 T <, 10°
FEL bW od, AL LERHANENT, BED IEL buwai/el b, EtEEMC
ZFELTLES, 10 bunieod, FRHRIIINTOIRWRETORENAKSZ s 7c & T
BE, Bol-BEEROBTFLRELCREFC S, BT (10%4F) BELoL, F
HOYWEDOLH G THET S, 10™EDEERT T 78— ERLTLES, LT
ERCIXEFEGTHRELCTERRE S, ==2—1tV /7, LfohEinsd,

Q> 1 LD UFEE, BRI D DL LIRCEE U5, W X - TETIRE V=%
NF—H 2T, KRERTFEAA LT 5, BET 5 &, BEOMNEOTAERC T h Bidah
Fiho 5, AKHCERT I v 28—k, BEREOEEKERVIAATEKLEN T 5 » 78—
NETE > T, RIT T » 7 R —NMERELRT, €o 2 A v ERoEE (Yy 2275 v
F ! big crunch £ FEIEN2) BRI B, FHIE, T s A AvEBI$, R, IUEE ioE
IR DT IREYFH I I 5,

2 BIMETHE & RS
OFHOREM

1980FACLARE, BT — 2 DHINT X » T, BAEDFHERDOMEL 1 Te h b Ts » TE I,
FORER, FHRIISEOWEIESITHFAETHO TR, MiEdEs, BMELXHR LTV
TEbhoTERL (K2),

FEFE O 7e i CHRND BT, B TH D, B, BEREVS LV ILIETNOEERD S,
BiX, WS ordboth, EOEVTHDHEMAXIESL. BRI, %HEMEKRERALS 5
(1), BBARENIE, 1002°51,000DEDEE H T, B2, BEIDOE () 7 SRR
EhTwb, ZORMZI00CKFREDEIOHEORFMmEICHAMATH, —F, RREFZ,
BERENI D, BEOBRAKEIDOLTHABIET, FEBWIE, BRIIOEZEET5H, R
BERZERN A & b & S ER20GHAFDOKIRD ~r — 5T 5,

BRI, 10°~10ED R, FLTRLEOMCHmIT HERMHEC L » TERIA TS,

FLT, HxOEMUAMCERDEN B 5 = ENELNC -T2, BIfE, 58,5001 & DR
MBI TWB, BELTFHNCHOMT B TIERL, ABNH D, B SMICEER
REEN BB,

Mo FofEEE, ENEEFENRSLDOTHSH, 0L TORMOEE H THEI LT
%, WIS R, 190CEDRPNIC 5 Iz & OENEE 5 TWDHLEDEWDH, ThEh
DRI AR R H B 100kn/sec (3 ECHEEHI LT 5,

WA, AR ETh BB TH S, AT, S0MERE & k], 00048 4 B3 g7 2%,
1,0007 4F 13 & DEBICEBE L T\ 5, BAE, 4,000z EORMH S & v ZDMELR TV B,
FRFROPANNT, HREERE~1,000kn/sec THEB LT3,
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Hd% 10'5~10*5pc
SEH)EEHEE : 1pc

| : 10 ~10"M

Hef 10 pc

TR 10° pc

12

)
1& : 10%~10'%M

©

kY2 105[10
T8 - 10%pc
13
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HE: 10 10 M©

L 106pc
FHIPERE - 10 pe
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L 32 107pc
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WiRiEs JA#A - 10 pc

L
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RABRUDTH R IOQDc
ER: 10 ~10 M©

2. FEHOEE. Lod PNy > TFHOEBS B, KB % ZEBCIHELRTT — &
AT . peltot—+ o 7 (parsec) T 1pec= 3 X10"m, MolZ KBEET I Mo=1.99%10"¢g

ThH5.
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1. WOURE L BRRIEM.

A 2 TR 2
fEE¥ 1P ~10° 10* ~10°
Aegx 2~10pc 20~200pc
551973 I 11
F i 04E~1001% 4 100/ 4~ 15018 4F
Sy 2B = 10018 4E
HEiRaf® 2% (KFGI2E) KBg D45 D1~1/100
SR D5 A SRTT T & R I 2B BRR AR
P80 SRy [o] iz Bt 00 K0.6
BE (RERD =2000 (#71500) #1200 (#7130)
HEOHR =30M, <1Mg
EMoE R 500 10°

pcit-t—+ y 7 (parsec) T lpc=3 X10"m, MolZKBEEET, 1 Ms=1.99x10%g TH%.
B (1993) X 5.

A3 EEEBEO A13ETERIMHADRIC HERTM A B D, Diedi-TEbh, LD hIZIXEE A
e AETR WA DS, BRI EARA F GBZER : void) TH %, BRI, 1EXtER
EDOREIDORIMHACEIFORE D ThSH, EEIEHFELDH S L5 B, RD0 5T
WA, ZOX 5T, BEEEE AR PR e TR, FHOEZTHIEEMCH D IR
M EEN D, WS, WORMCETADAML, WOAKNAS FICHYTH L5783
KIS DTH B, 1WRBEETE > L DF DX, Fx DAL AEIFEDL A,
B OBEST L7V — 1+ U 4 —/b (great wall) 3B 5, 'LV — 1t v 4 —D X 5ickEdEL, 4
EXAERYTEIELTE D, HREEEFENS.

FHICITL, WEOREN, XFIFHRAF—ALTHOMLTWAI LRI TE, WA

(1993) 1T, A DERFRALU T L5 E LB, 10Mpe (1 Mpe=3.09%10"em) D A
r— OO, 30Mpex FRRET SIS, 100Mpe 2 Fri7e R I ETH 27V — |
7 4 — RERS . 10~50Mpc T500kn/sec BEJE D —HERZIR 2~ 5 D3, T D &R 7 T
FHICLACIZQ=0.2BETHHZ &, I A 2 >4 (ZKRIEE © #B) ORFR
TAF NI T AT E, 72— — (quasar) (2 z=4.9CT&Xz=20 A28 LL#HZ
W HZ L, BEFEL L OHEMIE z =3.80ZACH N, BEFEZRFCIOWEETNIL 2 =3.42 5
CESTHZE, 2240 AENBOELEMOMIBESLBFETH LcETHS, UL
DT ENnD, WX, z> 58, EOELRRBEIEADEHFORERMDEDOFE HHKADHD L
NI, FHEPEO KGR S IR & # 2 e,

OFBLT D1k

FHOWE L, I00EEREDO TR TTETCWS, THRE, RIBEETHbER IR TY
b, BB, BFEFHT, FOMOENTHLTETCNS, MLLERTH-TH, FHT
DR OBEBNNEEROE LY, FAMEEETS, FoHkE, —BRCEERO®E S FAfk%
W OhvE A, RMAEITLROBUL, 280EC 5,

TR T, BAENBEOEENRA IR, FXREROLOIHEINT WS, RRTIE,
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HAmATHL, BRAEA INERN R i o CTE e, M, BN T2 8200 28 BTH
b, BNFOEONBHHANL, m=x ¥ —REBCILDH, 2F D FHOMUPRELFE L T
HZ EWZIcA,

EHFaEAB T (proton) & kT (neutron) 134%F (nucleon) &SFEEN B, B FiT
7 4 —7 (quark) 3fELLTET WA LD, Il EHOWICERTHEID DI, BT
FIhBECENTE Y+ (baryon : BRI T ELV5) W5, Ffi] T (meson) &Y F v
%~ Fr v (hadron) E\W5, LT, TOMHDOESLEDIL, T XRTCAFe vynb T
TWBHZ LD, ~FryD5bhitrid, F&=2— 1tV 7 (neutrino) ZH LCHTF
Cich, FOMDKIEEBI L, 1, BFdmMr X hEWKD, WMNISEE R
BRI B, DD, BUFRTALBOGEFANOMEDTBEZ HeT /s,

FERFOFTY, 7+ — 27 3ERKNERRTIREEZ DR TS, 7 5 — 7 PSR EKM s
FEB & LT, KT (photon) 7o EMb7n b # — DK (guage boson : DK F) &, BFR
=2— Y5 B V7 b (lepton D BRLF) b D, TD XS5 TeRK T4, WEOIKAN
mADREZEZLRT WS, EANRRNFOFRT, t o 727 4 — 27 EFEh 2R T Ut
i, IEBC X > CTDOFAEIHER IR TS,

FEHOBE DI, FEB TR TRAEERT (7 2 — 20X~ 7] LT BRI
Botfe, [Z74—2DA—=F] &%, V7 v EJIORF (graviton © KFEF ; RozenTAL, 1988)
BESIEDIT ol 7 3 — 7P ES LT - REE V5, KFDDOEEKD A + 0T
ST B, EDARV A VYRETENSTcDTED, TOBLEET FHAV VK] &
iEie, N0 VD10 NTE T, TS DTHEELWBE L > Tnb,

OF*H DAF i

FHROEML, WS OrDOHETHELOR TV, MOE10OREY S 5T THELELD
ThbH, FOWLORERNTS,

RUTHERFORD & Soppy (1903) 12 & » THR Il ir®it, SR2 T35 D E
REFE LS, BAHETLEEYHVS EEEMCFRLRD LN, HEROELPEATHD LT
W5,

BY /AU EHTh/MUORMELEEAVEEFTACIBE, KBREF> TV B TLEDEK
i3, FRFERII~16 X 10°4EHT, 12~1TX 10 4ERiAHih ¥ - 72 & &5 (FowLer, 1972), “Sr &
Rb& A\ 5T, 10+ 3 X10°~16+ 5 X 10 EDERAHEI L TW B, U /U,
®Th/®U, *1/%1, "Pu/®UD 4 O>DRMEX VS EF LTI, 10.6+ 2 X 10°FEDLEL
NESH TS (FowLer, 1972), "Os & "Re & W fEETIE, EREFTLIC L -5 T13+ 1
X10°&22+ 5 X10°FE L WO FEENMESLN TS (CLayToN, 1968), U &*U, ®#Th &+ o
IR TH HPb, "Pb, "PbEx AW c = FAGTHE T, FHEOMBFRE LT, 1.08X 10"
BEDFRmHIELR TV 5,

PTh&'"Nd DEx A2 P BN LRS, FHOFBYHN T2 552 H 5, Th/Nd H
i, WAxDEMOF 4 A7 NORTREMLDRDOIIc, TOFREL, EOFERKIPTh D
BB 2 X10®E L D23l DEWZ &R (A, 1988), ZOFEEXFIH LceF LB
In&, 0.96~1.1X 10 FOFMBIELN TS,

HRIREMOHRK & B OMENE Y LK L TFHOFRMARD D &, 1.3X10FE &\ 5 #iE
ERES>hT 5 (BFEE, 1978),
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EOMCHERC L 5ACBEDEDHNI0E1.8XI0ETHAH &, Bl s HBEBED
SRR A S, FEDOFEMAL. 0310, 22X 04EAHEE I T 5,

HELOEMNLE KL, FOHEHARI VB EHTVLDICS, LT, BdmE DK
AT, HAEVWKENRE D, FHIIFOXRKI VLMo bk s, BE, &
LEEWKEIL, 7 = —%— (quasar) FFHENDHDTHS, b o: bz = —v—1F, 123
{EAERTOPCI247+3406 T, FHOMBITI2ZMEFEL DT E W5 2 LIl b,

Ny TIVERNRFENE, TOFEBIFHOER O~y 7ARHEFIERS) axinT T &
MTED, Iid, BEB/BONRTVWSH Ny 7AERIL, BESNKE L, LA -T, ~y TAE
EnbBEhhby TARROBEDOKE L, 9.8~20XI0°ERBELIRTVS (E2),

E£2. ~y T VER.

Wrge# BEE Ny TNEHK N TV
(km/sec/10° ¢ 4F) (&4
Hubble 1929 17 176
Sandage & Tammann 1974 17027 152~210
Sandage & Tammann 1975 17.5%+0.9 163~181
van den Bergh 1975 29.1(+4.6,-3.7) 87~118
Sandage & Tammann 1976 154+1.3 183~213
Tully & Fisher 1976 24.5 122
Heidmann 1977 255+58 96~152
Lyden-Bell 1977 33.7 89
Peeble 1977 12.9~23.6 127~233
Peeble 1977 10.1~26.1 115~297
Visvanathan 1979 15.6 192
Visvanathan & Sandage 1977 15.1%£1.2 184~216
de Vaucouleurs 1979 30.7x3.1 89~109
Hanes 1979 24.5+34 108~157
Kennicutt 1979 18.4(+4.6,-3.1) 130~196
Kennicutt 1979 19.9 151
Aaronson et al. 1980 29112 99~108
Kennicutt 1980 16.9 178
Mould et al. 1980 19.9+12 142~160
Stenning & Hartwick 1980 23.0x4.6 109~160
Sandage & Tammann 1982 153%2.1 172~227
Nielsen 1984 23.6 127
Sandage & Tammann 1984 17.8%3 144~203
Aenett et al. 1985 18.1 166
Aaronson 1986 282+03 105~108
de Vaucouleurs 1986 334+12 87~93
Bottinelli et al. - 1986 18~21 143~167
Gouguenheim 1987 22.1%x10 130~142

A (1988) E#AEEE (1991 X v5lH L. »~y ZVEREIN Y TVERP DA LK.
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LD FETFEHEOERIHEEINT LAY, ERBBEENKZ L, 0.9~ 2 X 10E & IEH
VYDA EDE 5T 5, FHOEBOMEIIIN T2, FHRIZIZ150E 4
NEffibnsd, kXL, FOHEED, L50EBHETHS,

OB F i O BGE

[NV v OB, F2EHN LD, RGO &2 Kfi—BE# (GUT:
Grand Unified Theory) 235 %, GUT Ti%, &/ & —/b (monopole | M) DFLE L It
2, BRI ~104ECHET A &S FaedhTwb, L, ZOBTHENHEREIH
HE, o2 _AvDIADFEHEDFHE RWZ Lz Lwish, GUT DEEMENTTL %,
BB ORI A TRA LN TS, HAOMREAILIOH F1,000mic ZiE I i h 3
FHVFIE, 22— ) OBAKEEL LTHELED, bEbERGUTTTE Il
BOBBOBEEYRL1-DDIDTH o, LL, BTORBIRIBEEEIFT—EIHERAIN
T, 10ELN T O Tl s W ERFFEI i, T, T/ K- A5 RERA I T\t
W, FPELEHEHERINI W EnS, GUTRHEEEZEELRT W5,

OTwoLE DR

BAEOFHE K, B, 8, SR, S, BN, v -1t o x —AnEIEXE
UL TOREERHD (K2), DX 5 EEDFAT, FHCIIHWED L LT, &AFH
BHZEERLTS,

19894E, =& — FFEHMBITE v & =581 EF 5 COBEREL, T RS & JlE
L, REBZORBZ LR LT, ZOFHERBHC A -7 (@b E] 1, 10° U T+ —
F—Thb, FHERBNODL XL, FECHPOFHOPLELXRTWHT LD,

WEEFTODEFTATIE, ZOX5MATOTENIIRINT WL, WD, FoT, £5
LTZDL O EENTELIARECE - T b, TREHODPSXIZ, BEOPLEL R
TWBZ LD, HEOPLER, BEODLI TS, BEODPL XX, EHC -
THRINT WL D, Wolt ATERBEDD S X IRE LTV,

W} HE L FEHOAME L ORREBMRIZ L K bdro Tniel, BEWEIC X 5 830 m#
B KIBEFEDL, THO L (cosmic string) #i, Y 7 FHEER (FHBE) Jifc &2 H 50 BEN
DWT ULy, FRuE, A (1993) I XiuE, SRS XN T S & 5 Bl X h b Kk
Nz &, OLERBRT ACEREYED L5 B HUNORPE I FHY BELT S 2
Ll EDD, TG I VEZMD L 57T LB EDETATTEES S b Ly,

O¥ v 2 v O
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On the Shinokubo Pyroclastic Rocks in the Oiso Hill
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Abstract. In the northwestern area of Oiso Hill is distributed Shinokubo
Pyroclastic rocks, which is dated 4.34+0.18 million age. It is deposited in Pliocene
after Turugizawa Formation and Yato Formation of Miura Group in Upper
Miocene, and is located between Tanzawa Group in the northwest and Komayama
Group in the southeast.
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