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A New Species of Carex (Cyperaceae) from Mt. Hakone in Japan

Teruo KATSUYAMA

(Kanagawa Prefectural Museum)

Abstract A new species, Carex hakonemontana Katsuyama, is described based on
specimens from Mt. Hakone of Kanagawa Prefecture and Mt. Ashitaka and Mt. Amagi
of Shizuoka Prefecture, Honshu, Japan. It is closely related to Carex fermaldiana
Lév. et Van. in having capillary leaves, but can be clearly distinguished from the lat-
ter species by the characters of leaf-blades less than 0.5 mm in width and bracts
shorter than spikes.
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Carex hakonemontana Katsuyama sp. nov. (Fig. 1, Fig. 2)

Diagnosis : Affinis Carici fernaldianae, sed foliis capillaribus ad 0.5mm latis et
bracteis quam spiculis brevioribus diversa.

Descriptio: Herba perennis, rhyzomate caespitoso graciliter stolonifero. Culmus 10-
20cm altus capillaris compresso-triqueter laevis, vaginis basalibus brunneolis. Folia
quam culmus breviora vel aequilonga 10-25cm longa capillaria ad 0. 5mm lata uni-nervia.
Spiculae 2-3, terminalis masculina fulva linearis 6-15mm plonga edunculata, latera-
les femineae breviter anguste cylindricae erectae 4-8mm longae laxi- et pausi- (3-6-)
florae infra remotae pedunculatae. Bracteae quam spiculae breviores, lamina spines-
centi 2-7mm longa, vagina 5-10mm longa. Squamae femineae pallescentes oblongo-
ovatae 2-3mm longae. Utriculi quam squamae longiores 2.5-3. 5mm longi obovati obtuse
trigoni pallide virides glabri, in stipitem longe attenuati, in apicem contracti breviter
vel mediocriter rostrati. Achaena arcte inclusa circa 1.5mm longa apice constricta
dilatato-annulata. Stigmata 3.

Nom. Jap. Hakone-ito-suge

Hab. Honshu Kanagawa Pref. Minamiashigara-shi Mt. Myojingatake, T. Katsu-
vama, flk. (=specimen collected for Flora of Kanagawa 1988) no. 73919, May. 29, 1983,
Type in Herb. Kanagawa Pref. Mus.; Minamiashigara-shi Jizo-do, S. Mori flk. no.
73941, Jun. 6,1983, KPM; Hakone-machi Mt. Komagatake, T. Hayashi flk. no. 73916
no. 73934. Jun. 4, 1983, KPM ; Hakone-machi Mt. Komagatake, Y. Hamanaka flk. no.
73927, Jun. 4, 1983, KPM ; Hakone-machi Mt. Komagatake, H. Yamamoto, May. 22,
1933, TNS no. 226434 ; Hakone-machi Mt. Komagatake, Y. Ogawa, Jun. 9, 1929, TI:
Hakone-machi Mt. Kamiyama, Y. Hasegawa flk. no. 73935, Jun. 15, 1986, KPM ; Hako-
ne-machi Mt. Kamiyama, H. Takahashi, Jun. 17, 1966, KPM no. 55124 ; Hakone-machi
Mt. Kamiyama, M. Furuse, Jun. 26, 1968, TNS no. 387790 ; Hakone-machi Mt. Kami-
yama, M. Furuse, Jun. 11, 1968, TNS no. 387794 ; Hakone-machi Mt. Kamiyama, T.
Sawada, Jun. 6, 1925, TNS no. 220349 ; Hakone-machi Mt. Hutagoyama, T. Ohba flk.
no. 73936, Jul. 14, 1985, KPM ; Hakone-machi Ohwakudani, C. Ohkawa, May. 31, 1952,
TNS no. 413178; Hakone-machi Kamiyu, S. Okuyama, Jun. 1, 1952, TNS no. 260922 ;
Hakone-machi Ubako, H. Kanai, Aug. 10, 1954, TI; Hakone-machi Mt. Kurakake, T.
Uchida flk. no. 103036, May. 17, 1990, KPM ; Hakone-machi Mt. Mikuni, H. Takahashi
flk. no. 73929, May. 24, 1986, KPM; Hakone-machi Mt. Kintoki, T. Ohba no. 14932,
May. 14, 1957, KPM no. 50189 ; Hakone-machi from Miyagino to Mt. Myojingatake.
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H. Takahashi flk. no. 73931, May. 24, 1986, KPM ; Hakone-machi Shojin-ike, T. Katsu-
yama flk. no. 73926, May. 30, 1985, KPM ; Hakone-machi western side of Lake Ashi-
noko, S. Mori flk. no. 73937, Jun. 12, 1983, KPM ; Hakone-machi western side of Lake
Ashinoko, T. Watanabe no. 3072, Jun. 7, 1970, KPM no. 60866 ; Hakone, J. Sugimoto.
Jun. 28, 1922, TI; Hakone, G. Koidzumi, ?, TI; Yugawara-machi Oku-yugawara, H.
Takahashi flk. no. 73921, May. 16, 1982, KPM; Yugawara-machi from Yugawara to
Hakone, ?, Jun. 3, 1904, TI; Odawara-shi Mt. Myojyogatake, T. Hamaguchi flk. no.
73945, Jun. 17, 1985, KPM ; Shizuoka Pref. Mt. Ashitaka Echizendake, T. Katsuyama,
Jun. 13, 1989, KPM no. 77079~77085; Mt. Ashitaka alt. 1000m, H. Kanai, Aug. 10, 1954,
TI; Mt. Ashitaka Kuwazaki alt. 500m, H. Kanai, Aug. 23, 1955, TI; Mt. Fuji Jurigi,
S. Okuyama, Aug. 26, 1970, TNS no. 289156; Mt. Fuji Sasaduka, B. Hayata, Jul, 11,
1924, TI; Mt. Fuji alt. 1600m, B. Hayata, Jul. 25, 1924, TI; Mt. Fuji, T. Makino, Aug.
16, 1899, TI; Mt. Amagi Manjiro-dake, T. Katsuyama, May. 13, 1990, KPM no. 77086
~77088; Saitama Pref. Karisaka-pass, K. Nishio, Apr. 8, 1957, KPM no. 6896 ; Naga-
no Pref. Kutsukake, T. Miyake, Jul. 24, 1932, TNS no. 292729.

Appendix The folowing list shows specimens of Carex fermnaldiana examined in
this study.

Carex fernaldiana Lév. et Van.

Tochigi Pref. Nikko Umagaesi, M. Furuse, May. 14, 1957, KPM no. 57189 ; Saka-
moto-machi Onga-Takaiwa, M. Furuse, May. 31, 1950, TNS no. 102045; Gunma Pref.
Mt. Haruna, T. Sato, Jun. 9, 1935, TNS no. 57499 ; Tumagoi-mura Ohmae, A. Takizawa,
May. 6, 1972, TNS no. 309540 ; Saitama Pref. Chichibu Karisaka-pass, K. Nishio, ?,
KPM no. 6895; Chichibu Jumonji-koya, T. Ohba, Jun. 25, 1955, KPM no. 50159 no.
50165~50167 ; Mt. Buko, J. Sugimoto, Jun. 10, 1928, TNS no. 220356; Tokyo Metro-
polis. Mt. Kawanori, S. Okuyama, Jun. 3, 1934, TNS no. 103468; Kanagawa Pref.
Yamakita-machi Mt. Togatake, T. Katsuyama flk. no. 73908, Jun. 20, 1982, KPM; Ya-
makita-machi Mt. Hirugatake, T. Katsuyama flk. no. 73889 no. 73907, Jun. 20, 1982,
KPM ; Yamakita-machi from Inugoeji-pass to Mt. Hinokiboramaru, T. Katsuyama flk.
no. 73880 no. 73881 no. 73890 no. 73891, May. 22, 1983, KPM ; Yamakita-machi Mt. Oh-
mure-yama, T. Katsuyama flk. no. 73882, Jun. 27, 1982, KPM; Yamakita-machi Shi-
raishi-pass, T. Katsuyama flk. no. 73906 no. 73909, May, 27, 1984, KPM ; Tsukui-machi
Mt. Hirugatake, T. Katsuyama flk. no. 73884, Jun. 12, 1983, KPM ; Tsukui-machi from
Mt. Himetugi to Mt. Hirugatake, T. Katsuyama flk. no. 73910~73913, Jul. 1, 1984, KPM ;
Tsukui-machi Mt. Ohmure-yama, S. Kigawa flk. no. 73885 no. 73886, Jun. 25, 1987,
KPM ; Hakone-machi Mt. Komagatake, Y. Hamanaka flk. no. 73876, Jun. 4, 1983, KPM;
Hakone-machi Mt. Kamiyama, T. Katsuyama flk. no. 73914~73915, May. 30, 1985, KPM;
Hakone-machi Mt. Kanmuri-dake, H. Yamamoto, May. 23, 1933, TNS no. 226440 ; Ha-
kone-machi Mt. Kintoki, J. Sugimoto, Jun. 7, 1930, TNS no. 220348 ; Hakone-machi Mt.
Kintoki, M. Furuse, Jun. 2, 1960, KPM no. 15165; Hakone-machi Mt. Kintoki, T. Ohba
flk. no. 73877~73878 no. 73898~73900, Jun. 9, 1984, KPM ; Hakone-machi Mt. Mikuni-
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yama, T. Ohba flk. no. 101206, May. 5, 1987, KPM ; Hakone-machi Mt. Mikuni-yama,
H. Takahashi flk. no. 73901, May. 24, 1986, KPM ; Minamiashigara-shi Mt. Kintoki, S.
Mori flk. no. 73893, Jun. 6, 1983, KPM ; Minamiashigara-shi Mt. Myojingatake, T. Ka-
tsuyama flk. no. 73903~73905, May. 20, 1984, KPM ; Yamanashi Pref. Mt. Kentoku,
M. Furuse, May. 23, 1950, TNS no. 102044 ; Daibosatu-pass, S. Okuyama, May. 22, 1938,
TNS no. 282283 ; Mt. Kurodake, K. Nishio, May. 14, 1961, KPM no. 129 no. 130; Mt.
Mitsutoge, H. Takahashi, Jun. 21, 1968, KPM no. 55109 ; Mt. Mitsutoge, T. Ohba, Jul.
11, 1955, KPM no. 50161 ; Mt. Mitsutoge, S. Okuyama, Jun. 9, 1935, TNS no. 51305; Mt.
Gongen-dake, T. Ohba, Aug. 3, 1955, KPM no. 50180~50182 ; Utsukusino-mori Mt. Ten-
nyosan, T. Ohba, May. 27, 1956, KPM no. 50162~50164 ; Mukawa-mura Ohmu-river
alt. 1000m, M. Furuse no. 11051, May. 24, 1976, KPM no. 73762 ; Ojiro-river, M. Furuse,
May. 5, 1950, TNS no. 102046 ; Mt. Kitadake, H. Takahashi, Jun. 23, 1969, KPM no.
55023 ; Shirane-oike, J. Ohwi, Aug. 8, 1929, TNS no. 220363 ; Mt. Kushigata-yama alt.
1000m, M. Furuse no. 10969, May. 20, 1976, KPM no. 73692; Mt. Fuji, G. Hashimoto,
May. 14, 1933, TNS no. 44204 ; Sizuoka Pref. Mt. Asitaka Echizendake, T. katsuyama,
Jun. 13, 1989, KPM no. 77073~77076 ; Mt. Amagi Manjirodake, T. Katsuyama, May. 13,
1990, KPM no. 77077 ; Mt. Amagi from Jizodo to Katase-pass, T. Ohba no. 18801, May.
6, 1961, KPM no. 50174~50176 ; From Abe-pass to Mt. Hakkorei, T. Ohba no. 19010,
Jun. 11, 1961, KPM no. 50184 ; Misakubo-machi Mt. Tonaka-san, M. Furuse, Apr. 25,
1954, TNS no. 112794; Nagano Pref. Karuizawa-machi Mt. Hanamagari-yama alt.
1200~1500m, M. Furuse, Jun. 5, 1955, KPM no. 15256 no. 15262 ; Karuizawa-machi Mt.
Hanare-yama, M. Furuse, Jun. 8, 1956, KPM no. 58941 ; Hiyoshi-mura Miyanokosi alt.
900m, N. Kurosaki, May. 19, 1979, TNS no. 425576 ; Kita-maki-mura side of Matsubara
-Lake, M. Furuse, May. 22, 1959, KPM no. 54580 ; Kamikochi, T. Ohba no. 16712, Jun.
21, 1959, KPM no. 50186 ; Shimashima-tani, Z. Tashiro, May. 12, 1928, TNS no. 35034 ;
Mt. Utsukusigahara, F. Yokouchi, Jun. 6, 1980, TNS no. 392320 ; Miwa-mura Mt. Shi-
raiwadake alt. 1100~1600m, M. Furuse, Jun. 22, 1960, KPM no. 52724 ; Ohjika-mura,
M. Furuse, May. 3, 1960, KPM no. 36143; Ojika-mura, M. Muramatsu, May. 16, 1931,
TNS no. 298592 ; From Mt. Senjo to Norogawa-pass, T. Ohba no. 21113, Jul. 19, 1962,
KPM no. 50177 no. 50178 ; Mt. Senjo Jizo-dake, M. Furuse, Aug. 2, 1968, TNS no.
387775; Gifu Pref. Kamitakara-mura Hirayu, H. Nagase, May. 24, 1989, KPM no.
77078 ; Shiga Pref. Mt. Hiei, I. Kuni, Apr. 19, 1908, TNS no. 17243 ; Mt. Hiei, J. Ohwi,
Jun. 2, 1929, TNS no. 220375; Kyoto Pref. Tango Mt. Uchimiya, ?, T. Takeuchi, May.
30, 1953, TNS no. 111092; Nara Pref. Akame, S. Kigawa, May. 16, 1990, KPM no.
77067 no. 77072 ; Muroo Mt. Kunimi, S. Kigawa, May. 17, 1990, KPM no. 77068 no. 77070;
Mt. Ohdai-gahara, J. Ohwi, Jun. 6, 1929, TNS no. 224551 no. 220373; Hyogo Pref.
Yamasaki-machi Mt. Seppiko-yama alt. 600m, G. Murata, May. 3, 1971, TNS no. 303679
~303680 ; Kobe-shi Kita-ku Hatta-cho alt. 300m, N. Fukuoka & N. Kurosawa, Jun. 6,
1980, TNS no. 419205; Hiroshima Pref. Sandan-kyo, T. Ohba no. 20711, May. 20,
1962, KPM mno. 50172 no. 50173; Ryuzu-taki?, K. Yokomizo, Jun. 4, 1933, TNS no.
42449 ; Yamaguchi Pref. Kuwane-mura Negasa, K. Oka no. 19777, May. 10, 1964, KPM
no. 8081 ; Abu-gun Tokusagamine, N. Miake, May. 11, 1972, TNS no. 338303 ; Mikawa-
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machi Nagasa. K. Oka, May. 10, 1964, TNS no. 262728 ; Tokushima Pref. Mt. Khotsu
-san, T. Inobe no. 11, May. 19, 1963, KPM no. 8866 ; Mt. Khotsu-san, T. Inobe no. 20,
May. 1, 1962, KPM no. 8891 ; Mt. Khotsu-san ,H. Kimura, May. 14, 1961, TNS no. 235271 ;
Mt. Tsurugi, H. Kimura, Aug. 3, 1951, TNS no. 110140~110141 ; Kamikatsu-machi, S.
Takafuji, Apr. 23, 1964, KPM no. 8202 ; Kamiyama-machi, T. Inobe, ?, TNS no. 309907;
Kamiyama-machi Simobu, T. Inobe, May. 24, 1936, TNS no. 57500; Ehime Pref. Mt.
Ishizuchi, T. Ohba, May. 27, 1959, KPM no. 50192; Mt. Ishizuchi, H. Ishikawa no. 53,
Aug. 10, 1965, KPM no. 7545; Kochi Pref. Mt. Ishidateyama, T. Yamanaka, Jun. 20,
1966, KPM no. 9076 no. 9077 ; Monobe-mura Momoo, T. Yamanaka, May. 7, 1965, KPM
no. 8886.
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Fig. 1 C. hakonemontana Katsuyama
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Fig. 4 Leaves at the base of plant Fig. 5 Spikes and bracts
A:C. fernaldiana Lév. et Van, A:C. hakonemontana Katsuyama
B:C. hokonemontana Katsuyama B:C. fernaldiana Lév. et Van,
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A New Variety and a New Hybrid of the Genus
Stephanandra in Japan

Hideo T AKAHASHI

(Kanagawa Prefectural Museum)

Abstract A new variety and a new hybrid of Stephanandra, S.incisa var.

macrophylla and S. incisa X S. tanakae, are described as new to science.

T L ®IC
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a. Stephanandra incisa
2T Ay YF,
b. S. incisa var. macrophylla
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B d c. S. tanakae H v Y F
d. S.xnakatsu-riparia

FHYAFUVFE,
1cm

BRI KL L T B T Ex s o,

FOFRO—FEE <7 O 4 IIMRIRSE (1963) Tk - T, HFEINSENR R e A R e &
LCR#EINi-F e 2 2=7 %4 Hydrangea involucrata Sieb. var. idzuensis Ha-
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&<, RE3~8m, jF2~5mp b, EFMILCEE LT AZLSL b5 (Fig. 1, a, dJ,
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ER=ZAREIE CHRCEM E TR L, SN ISRE~BRSILEL L, T
L ThHDH, £23.5~8¢cm, 1E2.5~7cm, BIZELHEHIECE DY, MRL4~7x, B
FRRRRHEOEEE L XL, ERIEES~15mp s, KEKOEHIIIFML, FhF
MO FTRCERE T 5, FERIE BRI T, L CEE YRR ZL D D
FE3~8m, [E2~5mps, 5EONLBRITALHE CHE, £31.6~2.2m, g1 5~
1L.8mp %, fExHEMG, F6~7m, ERIEEINE TR, B%E, £31.6~2.5m, E1.4
~o2mpb, HETCEEETVCTEILO~14m, HHEFI3ER0.6~0.7m, #i1EX0.2
m, ERYIEEAR, £E30~32.54 El.50bh%, FRIZLHEIZENLH D, TERITEIL 2~
2.2m#p %, RHEFEIm, 1RC1~2@EOBEFELD, BTEHEA, LAY EI31.6~
2m# 5,

YeaIxy v FRMAERE, HE, BB MRS =25 HEE A\XE0BRIHfmh
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Stephanandra incisa (Thunb. Zebel in Gart. Zeit. 4: 510 (1885)
Spiraea incisa Thunb. in Fl. Jap. 213 (1784)
Stephanandra flexuose Sieb. et Zucc. in Abbandl. Munch. Akad. 3(3) 740(1885)
var. macrophylla H. Takahashi var. nov.

Propinqua Stephanandro inciso, sed floribus et foliis magnis, stipulis ovatis differt.

Folia crassa, utrinque 4-7 costata, lamina 3.5-8cm longa 2.5-6.5cm lata, petiolis 8-
15mm longis, stipulis obatis vel lato-lanceolatis 4-8mm longis 2-5mm latis; floribs
albis circ. 6-7mm in diametoro, calyx tubus campanulatus; dentibus 1.6-2.2mm longis
1.5-1.8mm latis. Petala caduca 1.6-2.5mm longa 1.4-2mm lata, Folliculus pubescens
3mm longa semina 1.6-2mm longa.

Nom. Jap. Shima-kogome-utsugi (Ohba, 1983)
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Fig. 2. HAEz =2 v Y FRBOEY
a, b. Stephanandra tanakae 7+ v ¥ c, d. S. incisa var, macrophylla '~ 2 = »
7 S e, f. S. incisa 22y VF g, h,i. S.Xxmnakatsu-riparia »h v hrv v F
a, c e g h FIEROKE b, d, f, i. AEKDE.
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Typus. Honshu, Izu; Mt. Oyama Mikurajima Isl., alt. 450m (Cultivated in Yokahama,
Jun. 1990, H. Takahashi, KPM 77089-Fr.)

Other specimens examined.

Ohshima, Isl.,, (A. Ozaki, May. 21, 1988, KPM 77090-Fl., A. Ozaki, Jun. 7, 1988, KPM
77091-Fr.). Niijima Isl., (Ohba, Sep. 27, 1967, KPM 77092-Fr.). Kouzushima Isl.,, (H. Ta-
kahashi, Jun. 20, 1967, KPM 77094-Fr.). Mikurajima Isl.,, (H. Takahashi, Jun. 12, 1967,
KPM 77095-Fr.). KPM=Herbarium of Kanagawa Prefectural Museum.
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Stephanandra x nakatsu-riparia H. Takahashi hybrid nov.

Stephanandra incisa (Thunb.) Zabel x Stephanandra tanakae Franch. et Savat.

Folia utrinque 5-7 costata, ovata acuminata inciso-serrata saepe leviter trilobata, basi
cordata vel liviter cordata rare truncata, acuta vel obtuso-serrata 4-6.5cm longa 2.5-
4.5cm lata ; petiolis 5-8mm longis, stipulis lato-lanceolatis acutis 4-8mm longis 2-4mm
latis, Panicula 10-22-flora; floribus albis circ. 5-6 mm in diametro; calyx tubus
camapanulatus 5dentatus; dentibus 1.2-1.5mm longis 1.2-1.5mm latis acutis. Petala
subrotundata 1.2-1.5mm longa, Stamina 13-19; stylis 1mm longis, Folliculi 2mm longa
sterilis.

Nom. Jap. Nakatsu-kanautsugi (H. Takahashi, 1988)

Typus. Honsyu, Kanagawa Pref.; Nakatsu River, Kiyokawa-mura alt.450m (H. Ta-
kahashi, Jun. 21, 1987, KPM 77096).

HHE RELHDL, AMrlEDL YD), TERIEWEPMEVERIERO KEEZKIC
RAMEEEF LR, RAECRTSh, BRIBYIEREED L, FERXEOERIHRI
BYEAEE O/ NEBAIR X VREEEZT E L, ZIREBLEERIHBLYELE T T
TR DB LY S N EL BRI D O R R FRAEREO EECH L THELS B
LB L EFET,

X [
FrancHET, A., et Savatier, L. 1875. Enumeratio Plantarum Japonicarum p. 121.
TrUNBERG, C. P. 1784. Flora Japonica, p. 213.
ZepEL, H. 1885, Gart. Zeit, 4:510.
Boynron, K. R. 1923, Addisonia 8:63.
Evererr, T. H. 1928. Gard. Chron. III. 84:46.
WoRse, 1963. FiEMEH, Journ., Geobot. 11(4); 117,
EEFER, 1971. 7 4 » ¥ - < 7S BEROMY. MIEHE, BRBE 25,
KRHK=EB, 1975. BAMEWEEICR, SETHMHHIR. EXE.
JeAPUER - KEE, 1979. REBAEYRERARECL], REAL
KEZ, 1983. FEHASCEAOEWEE, HFELHE. 45 381~385.
M) || BAE R TAA S, 1988, MR EE1988. iRl R EE.
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Fig. 3. Holotype of Stephanandra incisa var. macrophylla in KPM.
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Fig. 4. Holotype of Stephanandra x nakatsu-riparia in KPM.,
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Bryophyte Communities of the Beech Forest Floor
in Mt. Tanzawa, Kanagawa Prefecture

Toshiya O1zuru

(Kanagawa Prefectural Museum)

Abstract The Bryophyte communities of the forest floor of Deciduous forests in
Mt. Tanzawa were investigated.

Five Bryophyte communities were recognized: The floristic composition of these
communities is presented in Table 1~5.

1. Pogonatum spinulosum comm.

2. Climacium japonicum-Hylocomium himalayanum comm.

3. Rhacomitrium fasciculare comm.
3-a. Rhacomitrium spp. comm.
3-b. Plagiochila ovalifolia comm.

4. Hypnum tristo-viride-Trachycystis flagellaris comm.
Dicranoloma cylindrothecium-Hypnum tristo-viride comm.

. FL®»IC

b EIC R A RIKESHEY T OB, WIlEs (1960, 1965), *AA - kiR (1965),
Nakamura T. (1984) 7¢ & X v F i @I IE 5 1UH © $HEERBIR O SRR BES I o BIEH
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ﬁif?:fo &
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DH A TEHOBEXELET,
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BY ALY, = vy Y Fie LOBKT,
R EM e E NS TR 5 D\
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A A AN YT PSR TS SUAN

%

SARFCIBET B ID, b ot i ik Em
BN ZILEIET B I, WD » ICHRIR M1 FEMROBEME X A; xB: i
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B LERD & VR, —EL TEHO®H = AEREN-ED 5, BIENZLL ~HEKEI 1
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NA-HHERLBEET L5/ s,

AR BT 5 BEREL, BEBROEHO 47cb 7 KA BEEIE 20,000 vy 7 ATH
bo MADHIE 2 B8 I50enff L DR EA 6,500 v v 7 A, Hihic= A8y 7% L 4 xF
B LEDNT,000 vy 7 A TH-Tc (1990.12.5 g : 11K, 7HDECEPLITWLEED
HAFEL 3R A1 2364, 0000 v 2 At L, 7'+ DBRITEIE300~T00 » 7 A TH -7:(1988.7.21 i
D11RE) . ERAEERIRIL, AT b EMKEEERE OZHEVLHRT 500 E S TH 5,

4. AEFE

19874 4 B 7> H 19904128 v i3 Bl A O c 8B 2 47y, 19894 LU 1 FHR ILTE A58 D A
IR OMIREES L OV THA L. A - BRI E dBBL, B, 24+, #Lk,
B L 5 DOBFEEYRIC T TELEEC L Y EEEREYES L,

FEF Hlic30cm x 30emD A b 5 HEBL L 7§ X T #EE % Braun-Blanquet i
IO HEAPIE LI,

e LE (B

WES  HENHAEEEOUM EEY ED T 5,

4 BEIREAEOU~UE ED T D,
3 WENHEREOY~BEY DT\ D,
2 XD THEERN S
Wy, Fioixdinl ok
LFAEEFDO ~U% 1000 | NW

1500 », |

ol

5 3@"( U Z) o
1 EGBEDE D,
E%il/zou_ﬂ
+  EhOTEWEET, 0
LER RSl M2 FEMOEEROEMEAR 11 X REROMGE YRS
1 2 3 4 5 6 7 8
¥ OE H: A A A A B B B B
WEES 29 7 25 2 9 12 13 16
2 " (m) : 1480 1475 1460 1350 1380 1350 1310 1280
H fI: NW NW N NW SE SE SE E
R 35 25 40 40 45 45 35 15
HB A 4 3 3 3 4 2 3 2
1 Pogonatum sp inulosum + 1 2 1 2 ) LAY S b
2 Brachythec ium spp. 1 + + + . + - L ]
3 Dicranella heteromalla 1 1 . + i 1 R < i 4
4 Pogonatum inflexum i & 3 + i 1 . - & = 4
5 Pogonatum contorum . " + . i . ; Rl 20 < i 4
6 Climacium japonicum # ’ ; ; . : . R /2 JA % Y i 4
7 Dicranodont ium denudatum q ; ; . 5 ; + R S5 Y 4
8 Rhynchostegium pallidifolium . . 3 " 1 i , . ahvatk
9 Conocephalum supradecompos itum . = ; 1 g i i . EAYRIR
0 Thamnobryum sandei + 5 " i " . i . 5Ty

Rl I AIrEE (B L ERESHEDRE).
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5. AEBRRUEE

FNLTHOBRE S LB LR, #EEHEEMIE IR X 5 eBRECR SR
T
1. #®RHE+EEESEDHE G
NI RIT Y% (Pogonatum spinulosum comm.)

BHEOD R L FCEF T2 HEEE T, EEOE BE1E 0B MR
oo

~3RXIy Pogonatum spinulosum B 5fE L L, AAF I 4 Dicranella hetero-
malla, = A¥ I Pogonatum inflexum, = 3 = Dicranodontium denudatum v &
Bl HFET, FHROBIEDT VAL EITE .

A OEE 1,480m fHEOBHEH L ETay v 2 = v R vay Climacium japonicum P
TAFE R T E Brachythecium sp. Iz & LB L2, 2 vv /s =vix variiEgEt
e WETHLHZ LD, ZONBHRK (A20) ORBEIEHAERCHSIDEELD
nb,

= 3 24 Dicranodontium denudatum & =25 v 2% Rhynchostegium pallidifolium
GBS ORIEE E TR bR,

2. Bt LESEwEE R2)
avy = vRvar % (Climacium japonicum comm.)
1 2 3 4 5 6 7 8

W OE O A A A A B B B B

REES 39 8 31 33 4 11 17 18

2 & (m) : 1480 1480 1460 1400 1380 1330 1300 1280

F ofr: N NW NS N SE SE SE E

B 65 80 70 65 60 65 55 65

HBER 6 5 5 6 7 9 9 7
1 Climacium japonicum 3 4 3 2 1 : + + ¥/
2 Hylocomium himalayanum + 2 2 s + 1 . . WITEN TN
3 Brachythecium spp. 1 + 1 . . . TR 2R
4 Pogonatum contorum 5 + 1 ) + aAsARF 2t
5 Rhodobryum ontariense i + 2 + . . . AT rEbE
6 Rhytidiadelphus subpinnatus 1 + g 5 + . . . 73tk
7 Callicladium haldanianum + : . + . + . . stk
8 Entodon spp. : . + + : . . 1 w2y &
9 Rhynchos tegium pallidifolium . . . . . + * . ahvathy
10 Herzogiella perrobusta 1 + 3F)94F42° F
11 Dicranum japonicum . . . . . . + + w2k
12 Myuroclada maximoviczii + . # . . . . R > SRV o 4
13 Pleuroziopsis ruthenica + . . . . . . R AL % Ve il 4
14 Atrichum undulatum . . . . . + . 1 $54952° %
15 Diphyscium sp. . . . . . + . + e v R
16 Plagiomnium acutum . . . . . + + . IR FadFa
17 Trachycystis immarginata . . . . . . + . AT IFLFVaty
18 Brachythecium plumosum . . . . . + . R ) b
19 [sopterygium pohliaecarpum . . . . + . . . TA{F4T N
20 Thuidium kanedae . . . . . . + . PRI
21 Fauriella tenuis . . . . . + . . Iymaatk
22 Conocephalum conicum . . . . . . 1 R v 4
23 Plagiochila acanthophlla . . . . . . . + anxatk
24 Hypnum plumaeforme . . . + . . . RS Y 4
25 Pellia endiviaefolia + N AN S - i 4

g2, vy wvRxvIrEE (BHELEESHEDRE)
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Bt B AT T ABEERE T, COME TIEEE2M, BEIME, 5ESHR IR,
avy ) =vixvay kv, 7e A2y Hylocomium himalayanum 7385 L, 7934
Rhytidiadelphus subpnnatus, =275 = Rhynchostegium pallidifolium, 7 5 A4 F4
=4 Isopterygium pohliaecarpum, 7 *F 2 =& Brachythecium sp. 7s En BT
bo AFEMOIHFICE Lic RIEDEA R HWIEEL Bz v =4 & ¥+ Rhodobryum
ontariense NBIRIT KEFE TR L TV 5%,

KEEIED 7 v ¥ a vOFRZIINED 2-~% 24 Plagiochila acanthophlla < + 75 =
» Lophocolea heterophylla 7o EDOBEENEB L TWABAENH D KDDL WRYTIE,
2w 24 Conocephalum conicum & 2> RF 3 v F v =4 Plagiomnium acutum it ¥
DIE - 7B L LI BT 2 EEARAT 5. FARIUELLILEFRANCSH 5 Atk Cli=2 v v
J=vRvIErky ) TeAdy, Ay Iy FEASHBT A, BHUR TRV E
PR I T e BHIROERL, 280ma 51, 420mfHic i b s 27 ¥ /= Vi v
=24 Climacium japonicum &> 7 7 e ~N=4 Hylocomium himalayanum(IFHR LD E
WSBEINZ %L, H T4 F4 2, 2 2HhAX 24 Pogonatum contorum 7 ¥ 415,
COMEOBIARIILFICASL LHEEL, MKRFEIBEXAKEZIT S I 5ksh, avy
~vxvIrkyyTe s ATrin i, KBOEHYZFTTHIME LR\ X5 Rk 2 /-
T\b,

A, Bliic = v v/ =vixvayr v e "3y, 7434 Callicladium halda-
nianum HHETHH, TOFRTLEMCEZ ORI YY) = VR VI r Thho

1 2 3 4 5 6

W OE e A A A B B B
HEES 3% 36 38 5 21 22
2 & (m) : 1470 1460 1460 1420 1380 1330
5 fr: N NW NW SE SE N
HH® 35 65 40 45 65 50
LR 4 4 5 5 i 8
§ Rhacomitrium fasciculare : 1 + ; 1 1 Iy RFdIH
2 Rhacomitrium sp. + . 1 g i + VEIZUONE
3 Grimmia spp. 1 1 . + . . Sy =t |
4 Thuidium tamariscinum . . . . 1 1 FAAv)7dh
5 Rhacomitrium carinatum + : " + ; . FavtvyRFdhy
6 Rhacomitrium heterostichum
var.diminutum ; : + + y . x5 g4
7 Brachythecium spp. . + . + . . 7AEXISE
8 Plagiochila ovalifolia . . ) . 1 L= A VAY S U o
] Trachycystis flagellaris ’ + : " 1 . Y/ FaouFodhy
10 Plagiochila acanthophylla : : : . . +  anzxdsy
11 Dicranodontium denudatum + : 2 : : I %
12 Entodon spp. . . + . . A @= o |
13 Trachycystis microphylla . . . . + . anN)FagFyds
14 Trachycystis immarginata , : ; + : . aAHIFaoFyudy
15 Brachythecium plumosum g : + ; ; VA SV b
16 Cratoneuron filicinum x ; : 4 , + I XVHAdH
17 Tortella tortuosa y ; : : + . RYLVIdFERHX
18 Herzogiella perrobusta . ' y 2 ) + IFI)IAFAOH
19 Trichocolea tomentella . . . . + . ALY Ddl
20 Ptychomitrium dentatum . . . . . + NFFULdF

3. IV AF I % CELESHMEE
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B D BN E IR gz v 24 Conocephalum conicum, vV A3 ¥
=y Pellia endiviaefolia L L EiCito s #2252 % Atrichm undulatum H3E,
bhb,

A (1980 AR O ML (FERL 438m) Tav v/ ~vixvar-v) Te Aoy Bkey
7IHRKRTHRL T 20 BzAQITDOFHRILNC 1T % 7 2 7 = v v r 0@,
FHRIWA CRIM2FHE T 2 v v /= vRA var L LR 7V /7 = VR v r s KBS
RL Tl 5, ZhHLRBREHOBHRA L > » OEGEHC X 5 KRIEE DLk &
HELTW5b0LELBRS,

3. ELESHEMRE GE3)

V= AF TN (Rhacomitrium fasciculare comm.)

HECATTA2HEENET BOb5 AN ST X VERENRL D, BE5ED L
DD, RO 2ODFECKy S, & O CIRMHEITE BHE3E, 20 ma
Nico

3a. vEv) Iy BR%

Rhacomitrium spp. comm.

Ak b BiusiFtic, O Y s B ki e 7Y S5 B (FAF =4 Rhacomitrium
heterostichum var. diminutum, 5 2 7 & Vv AF =¥ Phacomitrium carinatum &) L

1 2 3 4 5 6 7 8
W £ #: A A A A B B B B
nEHS 23 24 27 28 10 14 2 15
M A (m) : 1470 1460 1400 1350 1380 1350 1350 1300
5 fir: NW NW N N SE SE E E
g . 55 65 60 65 70 80 70 70
HRAEN 5 1 5 5 7 7 9 q
1 Hypnum tristo-viride 3 4 3 3 3 3 4 . ATk
2 Trachycystis flagellaris ® 1 * 2 . + X Fafaty
3 Fauriella tenuis + + g . + . IfUvmaat el
4 Entodon spp. + + . . 1 w24l
5 Brachythec ium spp. . + . . . + 1 . TR v R
6 Herzogiella perrobusta ’ . : ¢ 1 1 ’ o WI94F4T K
7 Callicladium haldanianum " . . . ¥ o . + 293tk
8 Trachycystis immarginata + . . + . . . . 2 IFeFVaty
9 Nipponolejeunea pilifera . . . . + + . R 7 4 i 4
10 Rhytidiadelphus subpinnatus . . . + 5 + " S = i 4
11 Brachythec ium plumosum + . . . . + : . NN
12 Thuidium tamariscinum : . . . . . + 1 7 ay
13 Plagiochila acanthophylla . . . . . . + + anxak
14 Thamnobryum sandei + + . . g " 5 . HATE
15 Lophocolea heterophylla . . * . # . . . My
16 Radula oyamensis . . . + " " " + EAFETS2F
17 Myuroclada maximoviczii 1 . . . . . . LR UK
18 Haplocladium angustifolium . . . # « ‘ . . 2Incgath
19 Dicranum japonicum x . . . . . . + Uk atk
20 Dicranoloma cylindrothecium . . . . y . + RS 72 e i 4
21 Frullania hamatiloba . . . ! . ¢ + B L 7S e b 4
22 Frullania tamarisci . . . . 0 . + R A7 75 e W 4
23 Anomodon rugelii . . + . . ‘ ‘ P ] 5 iy 4
24 Trichocoleopsis saccuclata . + . , . . . . ARLILI K
25 Trichocolea tomentella . . . . . . + . Mtk

L A v~ A Tr-=VF avF o T rHEE (ERLESHDREE)
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¥Ry vy E Grimmia Spp. DA HBN5,

HbnysiE Ui By, WEEOFAF Ty, Fa v VvAFITrnXORERL, FEY
vy B I I, ~Fre Y Iy Brachythecium plumosum T EDRR NG, I ¥~
AF I Rhacomitrium fasciculare (THBED L NG - fois LI HER TR T 5, B EICE
BTHH%CE, HErECEEESEIETERTL TS 30 a0 MIMECERY & 38T
FOFCEBLTHE DN Db FHRILEI S\~ 7 ) =47 & Rhacomitrium spp. X
Ry v ar Bl FIENCHER L T4 2 5,

3-b. =R TR

Plagiochila ovalifolia comm.

KHO BT, FHCRBRVCORBERE LR ECADNSEET, <A ~F =T Plagio-
chlia ovalifolia, =-~* =% Plagiochila acanthophylla, I X > ¥4 Cratoneuron
filicinum T Enbic b, WEMEDO AR T, £8a BB T3~ vk 2 Bk
PRMWRTH %o
4. BEIKEEEEMHE (E4)

L b Tr-=VF g vFvIrEk (Hypnum tristo-viride-Trachycytis flagella-
ris comm.)

WK s BREDHE T, 1 r~4 2y Hypnum trist-viride #*@EL5EEL L, =

VF g wF v Iy Trachycystis flagellaris, =71 3 F a v F v 24 Trachycystis immar-

1 2 3 4 5 6 1

o OE : A A A A B B B

WERS: 30 32 34 40 19 3 20

2/ H (m) : 1470 1460 1460 1350 1360 1350 1300

A NW W NW NW E SE SE

= 75 65 55 65 65 70 60

B R 5 6 5 3 8 7 7
1 Dicranum viride var.Hakkodense 1 + + . 1 . ’ P25k e i 4
2 Hypnum tristo-viride 1 1 + ” ¢ Anga™ ¥
3 Haplocladium angustifolium ‘ + ‘ + + A=tk
4 Rhynchostegium pallidifolium + + , + : ; ah¥at
5 Dicranoloma cylindrothecium i 5 ¥ : P . . RS V% e b 4
6 Dicranum japonicum 2 : . . . + 1 D2 e i 4
7 Pogonatum contotum . . s . 1 + v JYAPHRE 2
8 Frullania tamarisci ; s ; : 1 g + P2V S e i 4
9 Isopterygium pohliaecarpum i " " . + . + TAAFAT N
10 Trachycystis flagellaris : . + . ; 1 y )" Faufvatk
11 Entodon spp. 2 * . . . . . Vaeatd- |
12 Brachythecium spp. . . + 2 ; 5 , 7AE 22"
13 Anomodon rugelii . . ; + , 5 : )4k
14 Trichocoleopsis sacculata . s : . ; ; ¥ ARLY L) 2" Ky
15 Frullania muscicola : ¥ ; & . + . A5¥RT 2"k
16 Frullania hamatiloba 5 4 . . . . + P e B 4
17 Hylocomium himalayan + ; ‘ s i . " V)7 EnN 2tk
18 Dicranella heteromalla 5 s ; , ; % ; AAFD"
19 Rhacomitrium sp. 5 + . : y 3 3 VEN2" FIE,
20 Dicranodontium denudatum 3 . . : . + , 232"k
21 Hypnum plumaeforme " 4 5 + . . g n4atk
22 Callicladium haldanianum : ; * ; : ; ; Vaelts
23 Anomodon rugelii , ; 3 ; + 3 P )" 4bak

5. RAFXHES T4 booA TrBEY (BB EEAEYRER)
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ginata, 357 7454 3% Herzogiella perrobusta, =X v r 2=y & V¥ Fauriella
tenuia, 7 3I-~=9v =4 Haplocladium angustifolium 7z EBinh, T ORI ClXiEs
1776 L B 88, AEHBEIHR I NI A b ATy, =VF 275 VI r 3R ETEHED
Wi BERIFLH, &2 227505 vy ) 2y EOMNEOBRIIBI DS CEAEICRE S
na,

A - BEHIBROMA L CHERINWCHEREIA v~ Ty b=V FavF vyt ExED
TOMTHD, AMBOBEMNECIIER 1.2m, EI3mMOKRIBERIEARLIL, B
DY B FARDOEEIELA b4 2o D% GBI O - 2Bk by Tre v F vy
AF Ll EDIBOBEIEEL T b TOEIL, BARPERTHLOFEHLFHOR
BB, AARKOREHOAE S/ Xic X > CHREEMRARIcD. BIAMOLFER I EE & i
GENRTWAKSELREDHE L THRTRE Z EDBUNETH D,

5. Bl EREmYEE E5)

EnFHhESD A4 bAoA 2 BV (Dicranum viride var. hakkodense-Hypnum
tristoviride comm.

FRILUD 7520 = FEOBKICILT + RAX =4 Boulaya mittenii ¢ v 24 Pte-
robryum arbuscula 7z ¥ OB AL ENEFEL T Do BIRRED & BRI T EE
BB e b, AR O BETE 11 LA RS R TT s bR Y 0.8mE TR S HETH
%o BT DR EAEEE 2 IR RS L 72 b O 2 B RIEER L L THlio e, ZORE T,
WEREOME, BH A, H2EHER I i, 2AF TV IS Dicranum viride var. ha-
kkodense & A4 s~ T raELEfEC, I v~y R4 Dicranoloma cylindrothecium,
ahY Ty, =VFaUFVITY, JIinzvaritlnbich, AR TIIEZE AT D
A b Tr BRI, Y=Yy HTy, TAFRIFE, =VFavFvaraf
T BB ERCHAT TR E, BRI A XD T I L I v =y BRI DEENRD
70, v RIThr Dicranum japonicum °2 1A X H AFX I 7 HBEICIC SR OREVE & TR
L, AAF T4, ThA4F4 T Isopterygium pohliaecarpum Jo&En EFEh b, BH
AR K B ANEEEEO HEERL <, FALMIROME s SN EE O 0B L
LB & HBlT A v B v vy A5 34 Frullania tamarisci, 7 5 v A5 =% Frullania
muscicola, £ * » 7 » 7 T4 Trichocoleopsis sacculata 7c & DOBIEN RN 5,

SR & BRI OREME R L

1. BREEMIARH

Naxamura (1984) OFAE L7z, FLUD a2y e v 7€y DK (EEE 1, 700~2,500m)
CHBL-H#ESEHOBE b, AX¥ I r#t Polytrichaceae &+ » X2 7§t Dicranaceae,
v a7 28t Hylocomiaceae % B, ThbOBHAEZET L E Y ~aAx =5 Polytrichum
piliferum, AX Iy Polytrichum juniperinum, -4 ZHhAF 24 Pogonatum japo-
nicum, V< a A¥ 34 Pogonatum urnigerum, 5+ > v K 34 Dicranum fuscescens,
F 3 vy BRIy Dicranum polysetum, Hh T Ik Dicranum Scoparium, F =<y
R I» Dicranum majus, {7 XL I Hy]ocomium splendens In ' 9fBTHS, BE+L
DB O % < THIERHEMMK L ~ 1 ~ VR EFEORILE T2EETH Y, FRUOL
ik, BRIUTROhZ X5 e EE LA HERMKL KT T2 8 bIEEIIA e,
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2. RIS

A (1979 XEFHR REJIER (BEE03200~300m) ABT D Y = v Y 2 OB
Tk A 7 &< & T4 Metzgeria decipiens— = 7%= Dolichomitriopsis diversifor-
mis B L FRDI, TN d Y LERDOREWGFHRILOBWIEIIC & )ic X3 % S S5t
e\ Fhov=avF, a3+ 3, =13 0BBERT v T4 Taxiphyllum
taxirameum k. A b~ A Ty MR LI, FHRILE & 368 U OB R B L Tuw el
A b AT ThD, WRBEL, BEEYOE-OM, BHEESCHHE, BELEo
G X b RS RE Do

YIS

FAEBERED SFHRILD 7 RO MRS R K% 5 BB KT 1,
ERIRIEBMOBERE EHE I VS RHEN L ENER IR TH 52, TRICHTHK
IREEE OEYH LSRRI H E D FTbRTORVWOREBRTHSE, WThicLTh, BfEE
T 7 EDOREREOBRRIIZ L\ o, RO BT BEBERE T fT e WEicwv. FHRIL
o MILPFE, BARREL, 5K TPHEAO LT 7 WIRESEREY 4E
B L T TR RTEROEBTED - L THEBRE Licu,

X 7N
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FHRIHEEMERTT O RE; 7744 27 24 7 i X Ok (1990.12.9 #E)
FHRILOENTICET T B =27 T V¥ Rhodobryum ontariense a2y ) = v x v -y
7 e A= Bk (1990.12.9 Hiki

Biific% < BEbh b ax4f x5 AF =y Pogonatum contortum (1990.12.10 #HE)
FHRIUBRMOM™MB 5 BFE OB (1990.12.9  #H)

FHRIWBSECZ\ 2 v ¥ 2 = v 5 v 2y Climacium japonicum Btk
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Radiocarbon Ages and the Molluscan Fauna from the Holocene Marine
Deposits in the “Seto Jinja” Site, Kanazawahakkei, Yokohama

Yoshiaki MaTsusHiMA and Tokujirou KAWAGUCHI

(Kanagawa Prefectural Museum)

Summary

The “Seto Jinja” site is located on the buried wave-cut bench of about 4 m in
altitude. In order to know the age of bench formation, two radiocarbon datings were
made for the molluscan shells collected from the upper part of the Holocene marine
deposits found in front of the bench. The measurement for the lower sample (altitude
0.62m above sea level) shows 3480+110yBP. (GaK-13453). and the upper sample
(altitude 0.86m above sea level) 2950+-160yBP. (GaK-13452) in age. These dates fit
with the stratigraphic sequence of the sampls. Both measurements fall in the late
stage of the Jomon Transgression.

The Holocene is composed of sand and gravel, containing rich molluscan and other
marine fossils. The molluscan species determined are 108 in total including 63 species
of Gastorosoda, 2 of Scaphopoda, 40 of Pelecypoda and 3 Loricata (Table 1). Most of
the species are known from the present-day Tokyo Bay. Majority of the species are
inhabitants of inner bay rocky or sandy bottom in intertidal to just below the tidal
zone. The main constituent species are, Monodonta labio, Lunella coronata, Ser pu-
lorbis imbricatus, Arca boucardi and Protothaca jedoensis. Most of these shells
are considered to be autochthonous juding from their mode of occurrences and species
combination. The fauna also contains members of other embayment associations. One
is the muddy tidal flat association including Crassostrea gigas, Trapezium liratum,
Mya arenaria oonogai and Batillaria multiformis. The others are elements of
inner-bay sandy bottom association such as, Phacosoma japonica, Tapes philippina-
rum, Macoma incongrua and Amnisocorbula venusta.

Historical change of the Hiragata-wan Lowland during the Holocene is restored on
the basis of studies on the Holocene sediments and molluscan faunas as well as on
prehistoric shell mounds.
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1. 1FL»IC

ORI RS, RURSITEER D IR/ RERATA BT B R G S & HER TH 2 1hd T,
B FE I 9 1 vk IR A DR ER TAI D A 2 P sl IR P PR, @IRARROLHE 4
REBEFICHFET S0 OB LI 5 HBFo BAIRERE T, HERRD SILERM
B F oD EH ORI OB L EOBY S B S i, FRoHHEEROEKE LTIA
BRI hic, LI HFMLIASE N NEE 2 LT 5 BRI & B B O BIE IS H B I
BEMOHETF LWL - TER (RHH, 1989, T7abb, MU X DK Shic ik
frf B RO S A E N PR 2 bR Tk D, FOFIEOEMICIEROFE
ADERTE TR BENRFLE L TREIRL TV, LadE 0 BIRO Tk BRI o8
PR O B OB T, WRMIZCHERITEER . AR &l > THREIR Qo ¥H
HIrFNR S OIEILHERAY, ARXLRFCE T LT Lic, FcBbArDWTiE, “C F4/
Bl OREEMBTA 4TV, WP LIRS NER A I0D ¥ < SRR TaH I 5 S
o ERBRED, BURUBLED XS BEBL I > TELONMBPTI LIt lic, FL

o
K1 BIKISE (18824F) HOGRNARTEBOMIY (BIR15FIRF204RKITD 2 K40 1 Rk
[E /7 TR TR 2k 3)
1 W IHEE P SERr, 2 FERIToER (Loc. 2. KL, 1953), 3; HiEAA v 75
(Loc. 3. #4 8, 1979), 4; JRMATHIZNASR/ R (Loc. 4. KMy, 1984), 5; H&FHIE
RESCRERAERR), 6 % » BRI ESCRE A - 51, 7; BB RS XRRELD, 8;
BERE (B RFEHD, a; &b - BB, b iPHEEM, c; B, d; &
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TIhETRBMADUCFRHEE L X OHEMTBBA LN > DT, MR LREDFE
BWHhHsH 6 oD E, ToOMBETLERAI. 48, FREBHIBICOMAT 5% < D'
DER Iz AT E bz, BABRBEOEELMBHL THI\,

Afix E LoD cHich, BETEETRER UL RO EFARBER L, BEMHEREN
HPLESOREORS L BB T 2 2K OER ORFEETE V7o, Bk D “C ERBPTIE
BBERF- D KRBT EBFZICEEHC Lic, FELEFIZOW UL AT 0 Sl & SR o T
BANVEEWE, SCRELTE# R LET, B AFRCHERLABBO—HI1L, BRI63E
BECRA R R BB &— e (C) FEHR S 6354063512 L %,

2. WMIEDOHEM

WP R IR B N PR IR 1 B BB EETE © BbAE R BV fc BRgE 0 BRI, EEAMCE S
LIEE AR &0 MECHT 5 ERNEED, #SUEEC L - T, WoEED L 5 iR
DY ETHRINTEDEBONLCTHIETHDL, Tivbb, B IR PR O R
AEONEIL, FOMY - WEHOBIZE LBRNEBO BLAFAETH S, HEIRLBILAIR,
Fhaw AW T UC FERPIEIC LA HEERORE, I HICEEMRITC X 2 BRBHER SO N
BRESCHR Y ML Z LN TEDL, FRSEEBELACHERL, ChETHEHLMACIRTWS
SRR BEFELEL WL T, XS IO U BT 5 S 0% B iR
2 b R R L AV A

3. SRAFZHFHHIBEABPLEIF OB & 1 H OBE

HF M IRERER Y, BETEREEFCH Y, REATOLRNARRO Lk
BT 5. ZOHEE, FBBECHAADE BRI EE2HT 5 EREbED BRI EE LA
DOV, FBEAIRRCEE L ckmfesds (K1),

COMEDOHBETHE L D LIRERTERE L B EE T M B L~ b D,
WP MDA, COBEBE BRI VBAESKEBR I HRBERS Lic
HAbh3, ZOWABES4MFIEOFHEAMEE L TERIA TS, ZOoRARINFHELL
Licitiiz, ZofEDOHERBIEKEDS - BREDEBALRD, LardiglA & KFicH
BHELr o TWADT—BRAIh TV %, BCI VERLABEAR L, Whsel
Az, BHRBCIBRROPIERNMAEE LTHMT 5. THIIBEAZOBERBDOEITH
S, ARLTWRELRDLOTHY, TORIBCMED LD, EE4.1m Ths,
COEINBEREHREPOBHEO BIERTLOTHY, SEOHETIIZ OEARTOEE
ERYEETRTERY BL LD TERDL T L LBE T HEBERE EXMTH LA -
7ok (4.8m, 6370+140yBP. FAE, 1973, 1984b) mbLHEETE %, Tiebb, HEMAIR
BB 2 D 5 AR RFHHO BE OB 31, S5miiiklinh, ORI 6500 ~
6000 R DM LRI TH Do FHEGFHEOHEIC L 2 ~ 3EOEOR - FHE L / v
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Patelloida saccharina lanx
Patelloida pygmaea lampanicola
Patelloida sp.

Lepeta sp.

Patella flexuosa

Nonodonta labio confusa
Granata lyrata

Omphalius rusticus
Lissotesta sobrinum
Lunella coronata coreensis
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* Sinusicola sp

Phosinella media
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Zafra pumira
Reticunassa festiva
Reticunassa japonica
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Mangelia semicarinata
Mangelia sp.

Propebela yokoyamai
Tiberia pulchella
Tiberia sp

Viriola sp.

Syrnola sp

Kleinella sp.
Chrysallida sp. A
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Chrysallida sp. B
Cingulina sp.
Chemnitzia multigyra
Chemnitzia sp. A
Chemnitzia sp. B
Cylichnatys angusta
Coleophysis minimus
Acteocina exilis
Decorifer matusimanum

Dentalium octangulatum
Siphonodentalium sp.

Arca boucardi

Barbatia virescens obtusoides
Striarca symmetrica
Chlamys farreri farreri
Anomia chinensis
Modiolus sp. A

Modiolus sp. B
Crassostrea gigas
Cardita leana
Phlyctiderma japonicum
Lucinoma annulata
Anodontia stearnsiana
Pillucina pisidium
Pillucina striata
Trapezium liratum
Alvenius ojianus

Fulvia mutica

Fulvia sp.

Chama reflexa
Borniopsis tsurumaru
Kellia sp
Nipponomysella oblongata
Nipponomysella japonica
Saxidomus purpuratus
Dosinorbis japonicus
Ruditapes philippinarum
Notchione jedoensis
Irus mitis

Veremolpa micra
Claudiconcha japonica
Caecella chinensis
Tresus keenae
Nitidotellina nitidula
Semelangulus tokubeii
Heteromacoma irus
Macoma incongrua

Mya arenaria oonogai
Anisocorbula venusta
Hiatella orientalis
Zirfaea subconstricta

Lepidozona sp. ? A
Lepidozona sp. ? B
Acanthopleura sp.
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Two New Cerambycid Beetles from Lutao

Island off Southeast Taiwan

Masatoshi TAKAKUWA

(Kanagawa Prefectural Museum)

ABEMRBES I X ) 02 HHE

% E &K
Chie )| Rz )

BEOERE LY T0m BT 5BETELRIE S+ ) AVE7 by I FVEEFERD 2
¥ifE, Mesosa (Mesosa) kumei Takakuwa, sp. nov. (Z< 77 3% Yk tribe Mesosini)
& Peblephaeus lutaoensis Takakuwa, sp. nov. (e %3 3% V& tribe Agniini) %
FRER L oo

A BB hEL ST 5F » I <7 H 3% Y Mesosa (Mesosa) perplexa Pascoe
Wil T, WO LORMBFCEEIND A, HRHOHBTHMAIKEL, AEOBELHAY
RT A EOBEENIHVREEVIRDOND 5 218, HEZRBBROPEFLHMO B S KX L
RichDT, ThE3BEEZ 5O EHBINS,

B ECIER I R E BRI SR HOZ LT, ABOMOBELII—RLTRAZhS,
BN EMEED , 74 7 bH %) Peblephaeus nobuoi (Breuning et Ohbayashi)
LB, B R, HERRHEOREND, ThERREOBETHBZLEIHLATH
Bo BLAMXRBOBHEEENDIY, BEDOESRKBLLI VAL rT + 4 3% ) AEHE
P. decoloratus decoloratus (Schwarzer) 12T\ Ay, i & RIS CRE O SH%5 F -1
SR Z &, EBmoORN - AAAEEEICE N L, HXBBRORERITIL VML, Foll
LIRS AEB LI ETRIL>THRY, MIBE L THRINRELELZ DS,

Abstract Two new cerambicyds of the subfamily Lamiinae, Mesosa
(Mesosa) kumei sp. nov. and Peblephaeus lutaoensis Sp. nov., are des-
cribed from Lutao Is. off Southeast Taiwan. The former is closely related
to M. (M.) perplexa Pascoe, while the latter is somewhat peculiar in the
genus by having distinct umbilicate granules on elytra.

Through the courtesy of Messrs. Kunio Kume and Koyo Akiyama, I was able to
examine two interesting cerambycid species of the subfamily Lamiinae obtained in
Lutao Is. off about 70km distant to the east-southeast of Taitung of Southeast Taiwan.
Of these, one is a beautiful species decorated with whitish broad fasciae of the meso-
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sine genus Mesosa Latreille, another is a caesious colored cerambycid of the agniine
genus Peblephaeus Kusama et Takakuwa. The former is closely related to M. (M.)
perplexa Pascoe and the latter is resembles P. nobuoi (Breuning et Ohbayashi) in the
coloration, but it became clear that the both are surely good species by a careful
examination. Therefore, I will describe them as new species in the present paper.

Before going further, I wish to express my sincere gratitude to Dr. Shun-Ichi Uéno
of the*National Science Museum (Nat. Hist.), Tokyo, for giving me advice on technical
terms. Thanks are also due to Messrs. Kunio Kume of Tokyo, Koyo Akiyama and
Hideo Akiyama of Yokohama for their kindness supplying with materials.

Mesosa (Mesosa) kumei Sp. nov.
(Figs. 1, 2, 5)

Thick, robust, entirely black except for reddish brown apical parts of claws and
chocolate brown to blackish brown body beneath.

Body densely clothed with pale whitish or yellow to pinkish yellow recumbent elon-
gate scales and fuscum to dark fuscum minute scales or pubescence on all over, of
which the latter is forming blackish maculations; head generally clothed with yellowish
scales except for two pairs of maculations on vertex, a median pair being longitudinal,
running from frons to occupy, a lateral pair being interrupted by eyes, broadly connected
with a median pair at posterior areas of vertex usually ; antennae beneath with semi-
erect long hairs, Ist segments with few yellowish patches besides dark fuscum pubes-
cence, 2nd with dark fuscum minute pubescence only, 3rd to last more or less annu-
lated with whitish scales as follows besides dark fuscum minute pubescence: 3-4 and
10-11th each at about basal half, 5th at basal 1/5-1/6, 6 and 8th at about basal 2/3, and
7 and 9th scarcely at each base; pronotum clothed with yellowish pubescence or scales
on almost parts, often with few whitish scales sporadically, extremely sparsely with
very long erect to semirecumbent hairs, scattered with small blackish patches, and
with three longitudinal blackish fasciae on disc which are variable in shape and are
usually connected with each other near the middles; scutellum with blackish pubes-
cence except for median and apical yellowish scales; elytra very sparsely with semi-
recumbent to erect setae, without long hairs except for apical area, decorated with
vivid fasciae as follows: basal yellowish fascia consist of yellowish and whitish scales,
with small blackish patches, the posterior margin being strongly zigzag, ante-median
blackish fascia somewhat zigzag, consist of fuscum scales, with yellowish patches
especially near the middle, median whitish fascia clear, consist of yellowish scales on
median zone and whitish ones around, with small blackish patches especially on sides,
the anterior and posterior margins being waved, post-median blackish fascia consist
of fuscum scales, with few yellowish patches, ante-apical whitish to yellowish fascia
somewhat indistinct, consist of yellowish and whitish scales, the anterior and posterior
margins being strongly waved, apical blackish fascia vague, with minute to large
yellowish marks, often connected with post-median fascia through ante-apical one by
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Figs. 1-4. Mesosa (Mesosa) spp. —1. M. (M.) kumei sp. nov., & (holotype), 2. same,
2 (paratype), 3. M. (M.) perplexa Pascoe, &, 4. same, Q.

one or two pairs of vague stripes; body beneath very similar to that of Mesosa (Me-
sosa) perplexa in the status of scales or pubescence; femora mottled by whitish to
yellowish scales and dark fuscum pubescence, and sparsely with recumbent to semire-
cumbent long setae; each tibia annulated with yellowish scales just behind base and
same colored scales and/or long setae near middle, the remainders clothed with dark
fuscum minute pubescence anteriorly and same colored long setae posteriorly; tarsi
clothed with blackish setae upwards, with Ist segments of the meta- and mesotarsi
decorated with whitish scales on basal parts and 2nd ones of the same faintly so
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5
Fig. 5. Male genitalia of Mesosa (Mesosa) kumei sp. nov. —a, median lobe in lateral
view ; b. apical part of the same in dorsal view; c. tegmen in ventral view.
(Scale: 1mm.)
usually.

Head quadrate and parallel-sided in frontal view, moderately punctate, deeply exca-
vate along median line from middle part of frons to vertex; lower eye lobe about as
high as (male) or apparently shorter than (female) gena below it. Antenna 11-seg-
mented, exceeding elytral apex near base of 9th segment in male, scarsely not reach-
ing elytral apex in female, thicker than in M. (M.) perplexa, gradually attenuated
apically, relative lengths of segments of the holotype as follows: 55:1:7.2:49:34:
32:25:27:21:21:1.7; terminal segment almost straight, nearly parallel-sided, not
appendiculate, the tip bluntly rounded. Pronotum transverse, about 1.37 times as wide
as long, lustreless, sparsely, coarsely, irregularly punctate, with base about 1.19 times
as wide as apex; disc not even, with a pair of circular callosities at middle; side rather
rounded (male) or not so rounded (female) in dorsal view, with a distinct process
before apex. Scutellum quadrate to trapezoidal with apical corners rounded. Elytra
about 1.72 times (male) or 1.8 times (female) as long as wide, rather sparsely punc-
tate, the punctations becoming smaller to apex; sides narrowed towards basal 1/4,
then very faintly broadened just behind middles, somewhat attenuated with curving
near apices which are widely rounded; disc not smooth in basal area, somewhat rapidly
inclined with slight curving in about apical half, with two pairs of distinct callosities
at base and behind it, of which the latter is large and inwardly oblique posteriorly.
Mesosternal intercoxal process rather small, nearly rectangular anteriorly, with anterior
margin widely rounded in ventral view. Abdominal sternite 5 transversely trapezoidal,
with apex straightly truncate, about 0.37 times as wide as visible basal margin, and
with longitudinal median groove in female. Legs stouter than in M. (M.) perplexa.

Male genitalia comparatively stout. Median lobe shorter than tegmen (1 :1.12), mod-
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erately curving ventrad; apical part of ventral plate straightly convergent apicad, with
the extremity very narrowly rounded; dorsal plate a little shorter than the ventral,
with apex somewhat narrowly rounded. Tegmen slightly bent ventrad; parameres
fully thick, gradually attenuate apicad with curving sides, with apex narrowly round-
ed, bearing minute erect hairs ventrad and long setae dorsad and laterad, of which
the latter is becoming sparser towards the bases.

Body length: & 16-19.5mm, @ 16mm; width: & 6.3-8.0mm, £ 6.5mm.

Type series. Holotype, &, Lutao (Huoshaotao) Is., Taiwan, 16-20. VI. 1989. Para-
types: 5881, same data as the holotype.

Types depository. The holotype will be preserved in the collection of the National
Science Museum (Nat. Hist.), Tokyo, and a paratype so in the collection of Kanagawa
Prefectural Museum, Yokohama. The ‘other paratypes are in Mr. H. Akiyama’s or
author’s collection.

Distribution. Lutao Is. of Taiwan.

The beautiful new species is closely related to Mesosa (Mesosa) perplexa Pascoe
distributed in Taiwan, China and Japan (naturalized), but surely differs from that
species in the following characteristics: 1) body apparently stouter, 2) body clothed
with yellow to pinkish yellow scales instead of pink to reddish pink ones in perplexa,
3) antenna thicker, exceeding elytral apex near base of 9th segment in male (exceed-
ing it by 7th to 8th in perplexa), not reaching it in female (a little exceeding it in
perplexa), 4) elytral fasciae extremely vivider, 5) legs stout, protarsi without whitish
scales (1st and 2nd segments of protarsi decorated with whitish scales in perplexa),
6) dorsal plate of median lobe with apex widely rounded (apex bluntly pointed in
perplexa), and so on.

Peblephaeus lutaoensis Sp. nov.
(Figs. 6, 7, 10)

Body stout, entirely black except for reddish brown clypeus and castaneous to dark
castaneous 3-11th segments of antennae, immaculata, densely clothed with whitish
caesious to whitish creamcolored thin scales on all over.

Head deeper than wide (17 :15), a little broader than apex of pronotum, impunctate
in almost parts, very sparsely with very long, erect hairs at anterior margin and sides
of frons, on antennal supports and between upper eye lobes; frons slightly convex,
broader than deep; vertex with umbilicate granules at inner areas of upper eye lobes ;
antennal supports strongly raised; eyes large, lower eye lobes deeper than wide, dis-
tinctly deeper than genae below them. Antennae thick, fully inflated in male, 1.47-
1.58 times as long as body in male, about 1.33 times in female; relative lengths of
segments of the holotype as follows: 9.9:1:123:11.3:105:87:7.1:5.8: 5.3:4.8:6.0;
1st segments densely clothed with small scales and sparsely with erect to semire-
cumbent blackish setae, widely and completely cicatricized at apices; 3rd to terminal
ones densely clothed with pale minute pubescence, very sparsely with long, suberect
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Figs. 6-9. Peblephaeus spp. —6. P. lutaoensis sp, nov., & (holotype), 7. same, @ (paratype),
8. P. nobuoi (Breuning et Ohbayashi), &, 9. P. decolovatus decoloratus (Schwarzer), 8.
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a

Fig. 10. Male genitalia of Peblephaeus lutaoensis sp, nov. —a. median lobe in lateral
view ; b. apical part of the same in ventral view; c. tegmen in ventral view,
(Scale: 1mm.)

hairs below ; 3-4th deeper in color than the followings. Pronotum transverse, 1.42-1.58
times as broad as long, narrowly grooved behind apex and broadly so before base,
sparsely covered with umbilicate granules, each of which bears a long erect hair;
lateral tubercles large, with a pair of spines not acute; disc rather even, without dis-
tinct swellings. Scutellum triangular with apex rounded. Elytra comparatively broad,
2.15-2.22 times as long as basal width, scarcely visible by bearing of dense scales,
rather densely, coarsely covered with umbilicate granules which are more distinct at
sides and become smaller and duller posteriorly, each umbilication usually with a sub-
erect to semirecumbent blackish seta; sides gradually attenuate to basal 3/4, then
somewhat abruptly so apicad with slight curving in male, abruptly constricted behind
humeri, nearly parallel from about basal 2/7 before middles, then gradually attenuate
apicad in female; apices emarginately, somewhat obliquely truncate, with inner angles
slightly projecting posteriorly but more apparently so than in outer ones. Mesosternal
intercoxal process underdeveloped, obliquely sloping anteriorly. Abdominal 5th seg-
ment with apical margin weakly sinuate in male, nearly straight in female. Legs
nearly equal in length; femora weakly clavate; anterior tibiae scarcely bent; median
tibiae very densely decorated with golden yellow suberect hairs at apical halves above
and below.

Male genitalia large and stout. Median lobe comparatively thick, moderately curved,
40mm in length and 1.0mm in width in the holotype; ventral plate abruptly and
almost straightly convergent near apex, with the tip narrowly rounded; dorsal plate
considerably shorter than ventral one, with apex somewhat widely truncate. Tegmen
moderately bent at middle, 4.6mm in length and 1.6mm in width; parameres abruptly
attenuate behind middles apicad, then nearly parallel-sided just before apices which
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are narrowly rounded, with erect hairs on ventral surface and long setae especially on
sides, both of which are becoming sparser towards the bases.

Body length: & 17-25mm, & 21.5-27mm ; width: & 6.0-85mm, £ 7.2-9.6mm.

Type series. Holotype, &, Lutao (Huoshaotao) Is., Taiwan, 16-20. VI. 1989. Para-
types: 128581122, same data as the holotype.

Types depository. The holotype and a paratype will be deposited in the National
Science Museum (Nat. Hist.), Tokyo, and two paratypes so in Kanagawa Prefectural
Museum, Yokohama. The remainders are in Mr. H. Akiyama’s or author’s collection.

Distribution. Lutao Is. of Taiwan.

The present new species is easily distinguished from all the known species of the
genus by the large umbilication on elytra. However, in the coloration, it is somewhat
allied to P. nobuoi (Breuning et Ohbayashi) from Yonaguni Is. of the S. Ryukyus,
but apparently differs from the latter in having following three important characters
besides mentioned above: 1) elytral sides nearly straightly attenuate to basal 3/4 in
male, 2) inner angles of elytral apices projecting posteriad (entirely without projec-
tions in the latter), 3) ventral plate of median lobe with apex narrowly rounded (very
broadly rounded in the latter). Also, it is rather similar to P. decoloratus decoloratus
(Schwarzer) from Taiwan in the genitalic features, but is different from the latter in
the nexts besides mentioned first: coloration (in the latter: body brownish, clothed
-with dark yellowish scales), status of pronotal punctures (same: pronotal disc with
rather dense punctures besides umbilications), shape of elytra (same: elytra slenderer,
with distinct inner and outer projections of apices), genitalic features (same: median
lobe thin, with dorsal plate longer, the apex more narrowly truncate), etc.
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An Essay on the Japanese Sea Lion, Zalophus californianus

japonicus, Living on the Seven Islands of Izu

Kazue NAKAMURA

(Kanagawa Prefectural Museum)

Many so-called Todo-jima or Asika-jima remain in the adjacent seas of Japan (Table
1. & Fig. 1), where sea lions, namely Japanese sea lion (Zalophus californianus
japonicus) or Steller’s sea lion (Eumetopias jubatus) had clambered above the water
on ledges and rocks. Such rocks called Asika-jima which distributes in the southern
Pacific coast of Japan have been used apparently as habitats to rest or sometimes to
breed by Japanese sea lions.

From published accounts of the Edo period the following information was obtained :
A large number of the Japanese sea lion had bred on Onbase-jima and Inanba-jima,
and also probably on Onohara-jima of the Seven Islands of Izu. It has been hunted
to get its meat and oil by the native people from old times, but the population bree-
ding in the Pacific side of Japan may have become almost disappeared in the 1900's,
probably by over-killing.

HARBEESHIZ7 VP EBIO L FEEFENL AL HD. 5 LEHHIEN2TT v
LN ET7 A BOBERN EELICHTE LTHS AbMbATWS, BHETYE, dbiE
b REEDEE (P F) BEMER, b (Eumetopias jubatus) H ERE LEET 5 EHEN D
5 (rk, 1983) —77, AMKFEEBRICAET A7 v H B EFENRDPERERER, 22T
=k v7vH (Zalophus californianus japonicus) H EFEL 7B TH5 (P, 1989),
THALOHAD 5B, & RAMNOKFHEBERCAHMT A CER LAcVER (1949 1972)
1, 3 LEHADREIRIORNDTT YHENEANECE T LIS EE2RTLDTHD,
FhE BN SEOEB Y RTERO— 2L E Lo T TI, [7T¥ I D L5 IeBRRDE
Wl PR T TELIZEYSR (LPRAKRED XEALKETCH oL, TYARENLT ¥
A 2D IERBEDRBEIC X B LR SNl ZhRK LR (198D 1, 7Y L)
WMANEBIhicZ L e, RFEORALLEDKEODEEIFMEL, 7Y ADRKMALHRLLE
RITELEIC X 5 L iER LT BEAOEMCS, 7 vh% [dbh - BREROBY LAk l, &
BEoEELEFEOC DT LREN RO BEHEEPERFEECL > THEREIA T2 (K,
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K1 BARRERT S P FREXOT ¥ 2 RADO DA, LB X SR (1981) X 5,

1970; H4r, 1975)

FEREHE L S EORER, AW 2ot HENCHEETHZENEEIhS X5
Zigotce DY 7 ¥ ARENE, ThIERORS I DEETICHIT TERT 2BIROE)
BThv, FEEOLTEIROFENAHRE LTEX L 5 T4 « RO Tldicl,
SEOENHBER EEOCOF L EEELBEA S, =k v T v NF7vH) 3t&EFD
GEE LCHAEBCAERL, HARGBHCI TP & DIMOERE TEFELTW T (h
Ft, 1989),

AABOMET Y ANBEIEL Tl Sk X< MmbhTwah, HEEBE2 D T, K
SRR T v DEFEHS BT b E L DD, kit (1989) TZDRERR LY, LF
s B BRI 1 TRFEHEED W OhOEBNBT T YA NEIAL T el LR EHTE
5EbRAN EHLEE AR TRRT %0
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FFRBEUTT Y HARBEDTHIZOWNT

ANEFBEIL (1729-1810) o FEEAEMAZS] Tk, [ GEDC 7 v 2 &iE3) ORK
LLT, (3, wigy, vwivy, wihre, TYAHHE, 72BN, + FEMN] 25
w5, 35 GEE) W7 v»0E4ATHY, vIFvRevyivvixsvyy (I b
T2HEOTVERIEYY ) Thb, VIHT ek Rl OBTHLN, V7 5+1=7
7 v (Zalophus californianus californianus) O AU HEO BT SR H B2
D, FOBHOEINMEHBCEAT B EZAHND, HOAVEATE RRE TRV (f
B, 1979), WWHE DL LT ESSFEHICR 2% & TARHRLCER Tikiowvwa (U,
1990) 7o E DD eI T b,

PED X5 %BEHDOS S, bo& bERTRELE, BT BIFEOERIE0—I) L8N (B
FEOFIER) TIR7 VI FRZT7 o ERERT D, BABOREMFTIZ7 v Dz &
B [F V] EFATHEZ ETHAS S,

KIFE94E (1830 13 I e TEEMHER ] (BREWEE - BUEMATER) i, [HHT]
EBLI T P R Twb, Thitko X SRS TV 5,

[&sEAMBREYIBALY S th, HEAMF I 0FAELLE ERICH ), BofEANL
HEGRCITIEZ A0 %L S EROWMENHT~L5h, SciEend o CHICFEE
&, HBINERE, RCEAEVEBEBITS ) |,

ORI OWEEN N FTHD DM, 7TYHTHDONTHMTEILA, = OB
PRI TOTeh o BT T THEBRE

v Bl BT odtliiE Ef920~25kmic & b, HPE 5 km,  FEAL 5 kn D EIPH AR T S N ERE
DR TH B, BEVCThOBLEATHS, EYED W (F F) Bl XAIEEERA
ORI Ty, TOHMIRECHEZESDTHD, FORPINTAELrSELH
AFT BEDOS ABRYE~T A% b Thotc (B, 1985). ik 7 v 7 © %HEi
(b~6 AICHEL, 6~7ARKETS) 4TS, P FE5~6 ACHETSA, b FD
FiEH 2 L AR (BEdbEEDID ©hs 2 LxErhE, LY B EEL Wil
BT v h THoc L T 200 EYTHD, BYBEETE [F V] 2 FTR7el 7
CHBRIG UL DD 2 E1NED (1978) KX - THIFMEI T 52, EHLRKT
Bho LYBTTVHINEIEL TS VEEDLRS,

[bF12T7 9] OFIFRTH - IFTREMEO H 5720 B ARBIREIC—2>Th HhiE, s
RRART THOTONMETATH I LIEBRTHD. RS (1990) 1k, MEEILr FE
NHHTEMnD, H<nE (FFA) KEFELTL BXH5THs | EHMITRT W52, g
TN T Y IDRBRTHBD, [P PB4 2= [P FREBELEE] LB
BHo ZOICBIL TxfEE (1979) X - TFTifERIN TV 52, #WIES (1990) Tiir
RENINT Wil BEE LIRS BV EE IRV TH T OIS B, HPZER
(1782-1845) o THEFEZEL wid, TE8HED D, HFEL s XbHLr L b\vs, BB O Fic
Ly Bbhh, BritUTERARE L] LW bbb,

HAGEBICRTE7 A BE FERBIOCETAORETAIMARELR, FopMHMrN1K
Ao MENC S 7 > BIWCHYT2ME2 B 5, AZEN TR T, (137 12¥EE (Kasi) # %
BT b LOMBIXBMETIHRD, BABCHSEEEFILEEL DO/NELHEEI RT3
Ul E, 1966)
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FNFNOWMBRNTNT P FET v HDOBEDEBRLEONFERT D TR, T v
A RESTF OB O REC b s ilkic, b FREZEEDGLOBECE bR ki e h Th
LTz, WOk (1981 W & A AEWHIEX S Th 21, b FRIGGTET R, S SR X,
A A CldiiRm RIS, 7 ¥ 2 REEREE L PO 2L Tv5 (B1)s b FR
BIOT7 Y AROPATEATREZ &1L, BRBCET S FROMAL 27 VR L T
DETHbDo COMMPKFEMERELESTWBLEZATHD, —T, + Fk (EEL Nl-3D)
LT A FR N32-49) &N R E R 2 12 A THEALICHABIC =S Eh Tw % O KT
FEHORETH D,

IHETRNTE BRI E S THERTHUE, L RBABMCE I P FROWMED
W DhE, b F (Eumetopias jubatus) v ERELICERIE LD TR, XELTT >
7 (Zalophus californianus) p> EREU 72 GHENEZHE L T IcaJiBiEs RE W EBbh b,
ChicH LT, PFRHAEXIZILDE LTRFERRCL, HABIESIRICL 57 FROA
FCHHY T2 0L A ERbRI (K1) T, HAREBINCKT S b FOSAITAFELE
i Fel UTER L, MR ICEI B B o w L v (Jbk35E344y) & TET 5 IR 5B,
AOPPEQ Tk LU o SRl i b N2V BT A & L g £ A Eev (Nismiwaki, 1967) 6
L7 o TRFHEREECE LT, HABTLELS X5 BEROMBEII L, 7TvriBEi
BT SHEERENBMBZIET v HD EELLBFEATIWEEL 5,

[P P74 2FEREEELONRT S, L L 2 R2NBECHENCEHEDEWETE 5 &
ZAD K (Eumetopias jubatus) #IFLIchDTH D032 ETHRBTH S,
[FF] ORBCOWTIRILILEL OB LI E 2 IcRERBILELZTT O DEN DD,

FEEBICEE L TWET Y HIZOWT

PHHEBCRET YIERIVCZTRICHT L MEL S 2 ORGPl L5755
(1. No.40~44), KED T 1 B (351, No.40) w2k, BEHFRILXO [KERBHE]
(SHRIE) T, [TvrBETHEOMILH, TYrELFH->TRE] LVHEdrHs GR
f, 1980) 75, KTPHALERECEIRET © 5 B FEEBCRNTL 5 L%
BT A DER ERELEETHS S, AARBOMEIREBEE T YA EFE LI THL D,
S TRHIRAFEAFALTERAL TV EAMBRTWS (hF, 1989). RIRECERD T ¥ 7
FEW S (FL No.42) &7 Y AMMEATWRRAREBR L DOME Lt LT
7 Bo—o, BHELE (31 No.43) X7 v B L TO B ETH - oo

PR (1790-1862) » TS —FE#EK LB w7 ¥ » T2 BELGRED R D
Nbo BHEIICEIIES S RIFIIE £ TOLI3ERM (1828-1840), PHFHBDRE DIICH -1
AThb, O, KIE84E (1838) KA ELEDKEHLMELRTHALE IFIIMERSET
HFETOTHIRORMEB AL THS (&I, 1985,

B BB RSO 4mch bR w EREL, BT v ax B LI,

(EmE=+EH (6 B17H) FTHR/IMHCE-T, AL« BIETAY Rico BRtBEb -3
Kx<, EE—BAL BOEIHY, 7TYHHBEREATVS, BEVESSTRETS S,
EAMIET DDA 1T DT, EEEATLIDE T oo RELHTT ¥ 7%
bloh, MODCWEADHET I HVELTFECYATELRWDT, ThElTLo5KdH
Ut o %72, FAM® I XMEEDOR EINCE - 7B, NUEE BiE & XE VT EZE>T
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WBEDIL, TYIDEITHEDOLIETHL X5 THL ] LdiXTw%, TOXE»LHEET 1S,
7oA BB EIEL T el LIXERTH S 5, BT L CTEARZBYE L ER)
T (1820-1862) 1o X A [ B AT EEMOR ] 2SN TV 5,

THICHEIRTEE CGHREOHEEN I mIchH R b kEL, 7 vraHEcHE
LT\,

MMmA =8 (5A25H) MM CEZEBPHOFHBICTotco Z2DKREIBHEEE &
—FRHD, FOBRITIHE N TIORPT B0 FEBE WV, MATEERCLED, B
BOEXERCI S LbDERBEVY, S FEAT, MODFELHVEL, FAEHL
FHEI > T BDHEEERE S, ADBHALES &, MOBEIELEBLESCEOR R
Lco Z00EREZZARE, FLFABEREEL O, BREOANL ZHAEETE, KOO
Mo X 5y, BAOEETSME S BEELTWD, TORIILT Y a0 BEX,
fruBo L, BT, BERTESFIBEEL LI THD, LI TRBERE > THYEYEH
Wit 7Y ARIEZTWT, BITE0 L5 IEBEL, KBIYes EELRE V|

COXENSIE, T YAV KEREBCERL Tl EdgAIthis by, EREORHEN T
2 DEFEINC Y7 5 Tk AL, BEEFE, ZOENT vh D% TH - nlhe
PEITREWERE S,

FRFEENE - EM A RRREBNE (1796) CHEEEDOKEEZT-70h, ThichiTL
fe3CA NSRRI - BT CHREAZD oficd, KFRSCT Y2 08EERL Tk
CENEMRER TGS (B, 1979),

M B (SR EOMRHIS0kmICH 5 BEHE) &7 v h OBRIHTH - oo

ZEMEmMNe ks MIEEERLEME] oBanE, 0 AF K IEREBRI2FE (1800) T
HHo WILEHMNIEE 3FE (AT 4 ACHBTEY, HE»HEM ORBESILD wis172
HABOEBIZEIACELLLDTHS, BWLTCEI RS DETHY, HECHT S L
NiEoEh ERBCEINTWT, TORBIIEKNEREELONLIBELIBTHS (F
7w, 1968),

TYRIDEFL T BT OXME»BFHARN D, ThiIC3SERoKRE 0D b7
INTb,

(BB X v ERELHh =0k A e B8 LU0, HATREEE WSERILM,
BChObTRERERY, WSHEE L HE8, HIRACUTHEES, B BomL, FE
s BiEDH D, BOREIADFORESE, BEOBEIRADORDEIZES, HAORECK
7bhT, BOEXELIEEDOML, FABELAOWE (118F) CE TR M THRTEH#
G (b h) UTERBIE, FEETHF L, B EF 2 Fesdbd, KB L.,

PRHEEDT VAR MERLICODPAAL L THESh T, D &k, KIUEREE
(1723-1808) @ MFRLEE) RP=BHEEM O MPEHEERLME] CBXbR T 5,

(FELEED @i, T[RRI TRy, HEFNEARE=M=, e kK72
FHBA, A~RZA 7T b Y7 KRS X (BRI, 1967), MR #ERLME ] i,
R BITELZFEOMCHD L 2Hnb, THEL VFEIr—, ZER T & bEEY
IEWR EnRETHADRS P X AT 0] R EDTBBB BB, HBETIL, —FHO
T=DE5bDHEB T, BRRLCT I EHEL TWRD TR, s LATESRINRT
BUERTE

HEBLEC 7 A BT LD FERHINSHOENERIN TS (T, 1975), =
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DENIHEAN LS THA S, BRERE CROIRER IR T sv 5 (BER, 1975),
P o0 BB B TR X A B M ThR Tt (B, 1988) LW 5 4%, 2 0 EAVERE
HTHTer b L LB THA 5 LB RBREOWEHIA (72 v &5, %1, No.
4D S ERT Y INEL EF ST AL L THbR, 7Y rofaleic- Tt (B
K, 1976),

HEoFHE CRBBCHE S OT7 v ANFELTEEL Thichy, FBfadloic - TEY
WU (BRI, 1949) L5, HEDWEEED—IFELT, [FvAvEOlRE (7
YHDIZ L) FHEXETL | CROEDHPHBIFECH IR TV, Thichhhb b
ZTCLE 57Dk, HBGOWMBOMBFRED S LfTbhicfl#cis tELzbh T3
CF3, 1975)s THEBRSTFLWINCT H 7T ¥ H BN D L PKRIOFEEI 7 v » 1382 L
(FER, 1949; MBE, 1975), FIKIURAEE D 7 >~ » i (1, No.33) ~O 7 v » OlalE iz
BIOFEESREz o Bhh, T CHAENAEREALRTW% (E, 1987,

E 3 & b o)

ChECHRRTEL LI RERERAET LT, FEEEOMEESC=EE TG CEET
LRSS, KERE, WMEMEREORENELT 0 —REJEMT Hoto EELHR,
FETCRHMEELLDVPEAE L TT7 I DFROMGE L IR TEL, L LBROFHNS
BT CHEEE BLO FOTEBI LT IR LA ERE L s ELbRS, T
(1975) PWFECIRER L X 5w, £ L TEEROMHR (R, 1989 & LcX s, 7va
MR LICO Bt R X O EERIC ST 2EENLTOEREZ 2 Bhib,

HE AWmrrlosedich, TioSi~ (ABCIH HF#E) 2 5 ITHEE O o FHRIX
ETHERR B H oW, RULTELI WELEBL LT %,

MEE L (FETBLEDEE - HE4E FELEWE - KRR - FERE GIERFERY
i) - B EE—E (BERTHAERERR) - SARRY HER)IIRIZEWEE - MAEEN GURiER
g RERPT - KA - HHRE CREHENEERERASR) - B2 & BAET AW
- BERLF RN -4 5D o

8- 5 73

T, 1975. 7vHh ey =2V, KEOWZE, 19(5) : 32-36.

BAR—1T, 1976. R #EEOES. REFHLETTE.

o, 1988. BoOE W, W AF M E.

MR - GRREAE R - MR —1 - SPRSEGL, 1990. FrBME W EERS LcYgRERTLEE. MUhA(S, (378):27-
40.

PHEMA, 1979. =k v 7 v h R WEFLEREE, (39) & 27-40.

SIIERF (O - 863T), 1976, (ATt Bk R icsede. fribrl.

SITEIE CGBRET - 3R - f#30), 1985. Bl —F K R H L. fRiit.

N L=, 1966. FrEs0 LI, 54 Eb.

INEFE - D B - SRR, 1978, MEE v 7 A FEMRIAARE. BRI LR
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