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Notes on the Caddisflies of Niigata

Prefecture, with seven New Species.

(Insecta: Trichoptera)

Mineo KOBAYASHI

The caddisfly fauna of Niigata prefecture was reported by Dr. M. Tsuda. But still n-
ow, it is only very insufficiently known. I have an opportunity of studying the specimens
of this group of insects which collected by Dr. Baba, Mr, R. Sato, Mr. H. Kumamo, Mr.
W. Ito, Mr. M. Honma, Mr.S. Sakurai and Mr. M.Kasai in Niigata Prefecture from 1953
to 1962. In the following pages is given a list of species in these collections including des-
criptions of seven new species.

The author would like to express to Dr. K. Baba his thanks for giving me an oppor-
tunity to work on this material. The types of all new species are deposited in the Kana-
gawa Prefecture Museum, Yokohama, Japan.

Fam. Rhyacophillidae
Subfam. Rhyacophilinae

1. Rhyacophila similis KOBAYASHI
1 §(M. 1772) in alcohl; Mt. Chokai (Alt. 500m), Iwafune-gun; June 11, 1156; K. Baba
leg.

2. R. clemens TSUDA
1% (M. 1778) in alcohol; Imakawa, Iwafune-gun; June 24, 1956; 1 $£(M. 1756) in alco-
hol; Kurokawa-mura, Kitakanbara-gun; May 15, 1955; K. Baba legs.

Fam. Philopotamidae

3. Wormalia kurokawanus sp. nov. ( Fig. 1. Plate 1.)

Head fuscous, vertex with three warts; posterior warts larger than the others, elong-
ate; ocilli present, between anterior warts and ocilli darkish brown; face fulvous. with g-
olden hairs. Antennae fuscous, stout, longer than the anterior wing; basal joint slightly 1-
onger than the other joints, basal portion narrow, inner margin dilated at about the mid-
dle, the second joint fulvous, shorter than the other ones.

Maxillary palpi fuscous, five jointed; the first joint short; the second joint slightly sh-
orter than the first one; the third joint long, as long as the terminal joint; the fourth joint
as long as the third one; terminal joint fuscous, slender, articulated, as long as the length
of the first and the second combined.

Thorax fuscous above, pale on the side and beneath: pronotum with four hairy and r-
ound warts. Abdomen pale fuscous, clothed with short hairs.
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Coxa of all legs fuscous, with
golden hairs; remaining joints fulv-
ous, clothed with fulvous hairs. Sp-
urs 2,4,4. Each spur fulvous, stout,

clothed with fuscous hairs; inner s-
purs of anterior leg as long as the

outer one; inner spurs of the medi-

an leg longer than its the outer on-
e; outer and inner apical spurs as I-
b ong as pre-apical ones; inner spurs
of the posterior leg longer than the
outer ones, inner and outer spurs as

“ext-Fig. 1. Wings of Wormalia kurokawanus sp. nov. : o
Text-Fig. 1. Wings of Wormalia kurokaiwanus sp. nov long as pre-apical ones. Each tibia

a. Anterior wing. b. Posterior wing. with 4 few short bristles. Claws ve-
ry small, embeded in hairs.

Anterior wing elongate; membrane fulvous, clothed with pubesnce, posterior margin
with long hair. Vein thick, fuscous; apical forks nos. 1,2,3 and 5 present. Discoidal cell
present, closed by hyaline cross-vein; r-m hyaline; and median and thyridial cell closed by
hyaline cross-vein; apical parts of @rc¢ hyalin. An additional costal cross-vein and additio-
nal oblique basal cross-vein between S. and R.

Posterior wing pale fulvous, clothed with pubescence, as wide as the anterior wing.
Vein thick, fuscous; apical forks nos. 1,2,3 and 5 present. Discoidal cell present, closed
by hyaline cross-vein; /~m and m-Cu hyaline.

Seventh sternite produced in a digitale ventral process. Margin of the eigth dorsal se-
gment produced two rounded lobes at its center, with an excision between the two; ster-
nite with a small triangular ventral process. The margin of "the ninth segment is produc-
ed in a slender, pointed process seen from above. The upper penis—cover is very long,
thick and membranous; sternite long and moderately broad from the side.It has a very s-
lender superior appendage at the base, on each side. Penis not apparrent. Inferior appen-
dages two-jointed, long, thick; basal joint twice the length of the second joint; the inner
surface of the terminal joint at apex bearing a dense mat of short black setae.

Female is the exactly same as the male in vanation, formula of spurs, wing colour a-
nd etc., but body is differently coloured. Body paler than the male in the colour. Abd-
omen terminated in a pair of narrowly separated slender lobes. The base of the each lobe
with long bristles. The penultimale segment membranous; terminal margin produce at its
center from above view, long bristly on both side.

Measuremant: Holotype, body 5mm, anterior wing 7mm, posterior wing 6mm.

Holotype: Male (M. 1758) in alcohol; Kurokawa-mura, Kitakanbara-gun, Niigata Pr-
efecture; August 20, 1954; collected by K. Baba.

Alotype: Female (M. 1759) in alcohol; Kurokawa-mura, Kitakanbara-gun, Niigata P-
refecture; August 20, 1954; collected by K. Baba.

The species of the genus Wormalia has been not hitherto reported from Japan. the
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present speies is the first record of the genus Wormalia from Japan.

The specific name kurokawanaus given to this species was taken from the name of

locality.

10.

Fam. Stenopsychidae

Stenospyche griseipennis McLachlan

1 ¢ (M. 1810) pinned; Kurokawa-mura, Kitakanbara-gun; Octover 6, 1954; K. Baba
leg.

Parastenopsyche sautevi Martynov

1 ¢ (M. 1812) pinned; Kurokawa-mura; Kitakanbara-gun; Octover 2, 1954; 1 ¥ (M.
1823) pinned; Mt. Kinpoku, Sado Island; July 17, 1955; K. Baba legs.

Fam. Arctopsychidae

Avrctopsyche maculata Ulmer

2 % (M. 1747, 1790) and 1 ¢ (M. 1840) in alcohol; Kurokawa-mura, Kitakanbara-
gun; May 5, 1954; K. Baba leg. 1 % (M. 1784) in alcoho!; Kurokawa-mura, Kitakan-
baragun; April 24, 1956; K. Baba leg. 1 4§ (M. 1473) in alcohol; Miomote, Iwafune-
gun; May 30, 1956.

A. spinifera Ulmer

1 & (M. 1753) in alcohol; Sekigawa-mura, Iwafune-gun; July 10, 1956; K. Baba leg.

Fam. Hydropsychidae
Subfam. Macronematinae
Macronema radiatum McLachlan
1 % (M. 1796) pinned; Mt. Takamori, Higashikanbara-gun; August 10, 1955; K.
Baba leg.
Subfam. Hydropsychinae
Diplectrona japonica Banks
1 % (M.1763) in alcohol; Mt. Amakazari, Nishikubeki-gun; June 26, 1955; K. Baba

leg.

Fam. Molannidae

Molanna folcata Ulmer
1 3 (M. 1749) in alcohol; Iwafune, Murakamishi; July 31, 1954; K. Baba leg. 1 3
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(M. 1764) in alcohol; Nagaokashi; March 24, 1955; K. Baba leg. 2 § (M.1758, 1791)
in alcohol, Kurokawa-mura, Kitakanbara-gun; K. Baba legs.

Fam. Phryganeidae

Phryganea letipennis Banks

1 ¥ (M. 1847) pinned; Kurokawa-mura, Kitakanbara-gun; Octover 25, 1953; 1 % (M.
1752) in alcohol; May 2, 1954; 1 & (M. 1745) and 1 ¥ (M. 1746) in alcohol; Octo-
ver 22, 1959; K. Baba legs. 1 & (M. 1848) pinned; Kubota, Sado Island; May 4,
1956. H. Kumano leg.

P. japonica McLachlan

1 ¢ (M. 1813) pinned; Niitsushi; May 21,1962; R. Sato leg.

P. sordida McLachlan

1 ¥ (M. 1857) pinned; Kaiji-mura, Kitakanbara-gun; May 15, 1960; K. Baba lag.
Neuronia regina McLachlan

1 3 (M. 1821) pinned; Mt. Donden, Sado Island; July 18, 1955; K. Baba leg.1 ¢ (M.
1820) pinned; Niitsushi; April 28,1960; R. Sato leg. 1 ¢ (M. 1818) pinned; Mt. Mi-
yoken, Sado Island; July 15, 1962; M. Kasai leg. 1 ¥ (M. 1817) pinned; Niigatashi;
July 1962; 1 ¢ (M. 1815) pinned; Kurokawa-mura, Kitakanbara-gun; June 15,1962 ;
K. Baba leg.

Oligotricha fluvipes (Matsumura)

1 ¥ (M. 1844) pinned; Miomote, Iwafune-gun; May 30, 1962; K. Baba leg. 1 ¢ (M.
1850) pinned; Mt. Miyoken, Sado Island; August 7, 1958; W. Ito leg.

O. spicata Wiggins & Kuwayama

1 % (M. 1849) and 1 ¢ (M. 1851) pinned; Komatsubara, Mt. Naeba, Nakauonuma-
gun; June 30, 1956; K. Baba leg.

Fam. Odontoceridae

Perissoneura paradoxa McLachlan
1 ¥ (M. 1797) pinned; Mt. Naeba, Nakauonuma-gun; June 30,1956; K. Baba leg.

Fam. Limnophilinae
Subfam. Limnophilinae

Limmnophilus correptus McLachlan

1% (M. 1825) pinned; Kurokawa-mura, Kitakanbara-gun; Octover 24, 1953; K. Baba
leg. 1 & (M. 1788) in alcohol; Hatano, Sado Island; May 1, 1955; M. Honma lag.

1 & (M. 1784) in alcohol and 1 % (M. 1842) pinned; Kurokawa-mura, Kitakanbara-
gun; Octover 3, 1956; 1 & (M. 1846) pinned; Murakamishi; June 9, 1961; K. Baba
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legs. 1 & (M. 1826) pinned; Motohashi, Mikuni, Nakauonuma- gun; June 4,1963; H.
Koike leg.

19. Limnophilus borvealis Zetterstedt
2 % (M. 1751, 1820) in alcohol; Niitsushi; April 28, 1960; 1 ¢ (M. 1781) in alcohol;
Niitsushi; April 13, 1960; 1 & (M. 1787) in alcohol; Niitsushi; R. Sato legs.

20. Glyphotaleus admorsus McLachalan
1 £ (M. 1795) pinned; Kurokawa-mura, Kitakanbara-gun; May 28, 1958; K. Baba
leg. 1 § (M.1794) pinned; Mt. Yahiko, Nishikanbara-gun; May 24, 1960; R.Sato leg.

21. Nothopsyche apicalis Ulmer
1 % (M. 1832) pinned; Kurokawa-mura, Kitakanbara-gun; Octover 25,1953; 13 (M.
1839) pinned; Kurokawa-mura, Kitakanbara-gun; April 11, 1954; K. Baba legs. 2 ¢
(M. 1833, 1845) pinned; Niitsushi; April 13, 1960; R. Sato legs.

22. Nothopsyche ulmeri Schmid
1 ¢ (M. 1829) pinned; Kurokawa-mura, Kitakanbara-gun; Octover 25, 1953; 2 %
(M. 1827, 1828) pinned; Kurokawa-mura, Kitakanbara-gun, Octover 10, 1954; 1 &
(M. 1830) pinned; Murakamishi; Octover 20, 1963; K. Baba legs.

23. Nothopsyche babai sp. nov. ( Plate 2)

Head blackish brown, broad, with four warts; posterior warts oval, with long. blackisk
bristles; posterior-lateral warts blackish brown, slender, with a few long blackish bristles.
Face slightly paler than the upper part of head, with blackish hairs; ocelli present. An-
tennae blackish brown, stout, slightly longer than the anterior wing; basal joint thicker
and longer than the other ones, about half the length of the head, clothed with blackish
bristles; second joint shorter than the other ones, clothed with short blakish hair; remai-
ning joint densely covered with blackish short hairs.

Maxillary palpi three-jointed, blackish brown, densely covered with short blackish
hairs; basal joint thick, much shorter than the others; second and third joints long, flat,
terminal joint as long as the second one, rounded at apex.

Labial palpi three-jointed, blackish brown, densely covered with short blackish hairs;
basal joint thick,rounded, much shorter than the other ones; second -joint flat, slightly
shorter than the terminal one; terminal joint flat, clothed with darkish brown hairs,
longer than the other ones; rounded at apex.

Prothorax fulvous, with a pair of warts; warts elongated, with a few long bristles.
Meso-and Meta-thorax blackish brown; warts on meso-praescutum small, elongate, with a
few long bristles; meso-scutellum with elongate warts which bear long hairs.

Leg blackish brown; spurs 1, 2, 2; each spur fulvous, clothed with short brown - hairs;
inner spurs as long as the outer spurs; tibia and tarsi with a few blackish spines;-termi-
nal joint of tarsi of posterior leg without spines; claws long, brown.

Anterior wing pale brown, translucent, with scanty pubescence, rounded at apex.
Veins pale brown, thick, with long drark brown hairs. Venation quite similar to that in
Avrchoeophylax ochreus of Tasmaia; Sc and R connected by sectorial vein. Descoidal cell
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long and narrow, longer than the foot-stalk. Median cell absent, cellula tl’iyridii long
and narrow; apical forks nos. 1, 2, 3 and 5 present.
Posterior wing translucent, broader than the anterior wing, less pubesent, iridescent,
apical forks nos. 1, 2, 3 and present. Discoidal cell resembling those in posterior wing.
Abdomen fulvous; the both side of five sternite with a few bristles.
Distal margin of the eight segment strongly produced at its center, somewhat rolled
over, rounded at apex. Supperior appendage rather broad, clothed with brown hairs, lo-
wer posterior margin serrate; intermidiate appendages long, narrow, the tip directed up-
wardly, upper margin sinuous, surface with many short spines. Lower penis cover shorter
and broader than the intermidiate appendages, densely clothed with short spines, drected
upwardly and inwardly above, acute at apex. Inferior appendages long, blackish brown
at apex, with brown hairs, triangular seen from the side; it reveals they have inner con-
cave folds.
Measurement: Holotype, body 9mm, anterior wing 11mm, posterior wing 9mm.
Holotype: Male (M. 1760) in alcohol; Kurokawa-mura, Kitakanbara-gun; Niigata Pre-
fecture; Novenber 18, 1955; collected by K. Baba.
Paratype: Male (M. 1766) in alcohol; Yawata, Sado Island, Niigata Prefecture; Noven-
ber 23, 1955; collected by H. Kumano.
The specific name babai given to this species v/as taken from the name of collecter.
24. Nothopsyche pallipes Ulmer
1 % (M. 1783) in alcohol; Kurokawa-mura, Kitakanbara-gun; Octover 25, 1953; K.—
Baba leg.

25. Nomotaulius brevilinea McLachlan
1 ¢ (M. 1786) in alcohol; Mt. Yahiko, Nishikanbara-gun; May 24, 1956; S. Sakurai
leg. 1 ¢ (M. 1785) in alcohol; Niigatashi; May 4,1960; K. Baba leg.

Subfam. Apataniinae
26. Apatania aberranus Martynov
1 § (M.1472) in alcohol; Niitsushi; Apri 20, 1958; 1 & (M. 1754) and 2$(M.1754a,
1754b) in alcohol; Niitsushi; April 13,1960; R. Sato legs.
Subfam. Goerinae
27. Goera japonica Banks
1 % (M.1762) in alcohol; Niitsushi; May 14, 1962; R. Sato leg. 13 (M. 1769) in

alcohol; Murakamishi; June 9,1961; K. Baba legs.

Subfam. Brachycentrinae
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28. Barachycentrus niigatai sp. nov. ( Plate 3)

Head brownish black above, with a series of warts; almost ellipical, brownish black,
hairy warts near the anterior margin, and still another pair of brownish black, slender,
hairy warts near the posterior margin. Face with a pair of warts bearing long black ha-
irs on each dise. Antennae stout, brownish black, as long as the wing; basal joint large,
about as long as head, clothed with black hairs, remaining joint thinner than the basal
one, clothed with short black hairs.

Maxillary palpi brownish black,two-jointed, with upwardly directed long hairs, form-
wing a mask lying close to the face; the first joint short, the second joint rather long.

Labial palpi stout, brownish black, three-jointed, clothed with very short hairs; basal
joint short, the second joint long, terminal joint longer than the other, rounded at apex.

Thorax brownish black, pronotum with a series of warts, an almost ellipical, hairy
wart at about median of posterior margin. Tergite and sternite brownish black, linked
by milkish white, membranous pleurites.

Legs brownish black, with brownish black spines on the tibia and tarsi. Spurs 2, 3, 3.
Spurs clothed with short hairs, paler in colour than legs; spurs of anterior leg short, out-
er spurs as fong as the inner ones; spurs of median legs slightly longer than those of
posterior legs; apical spurs of median and posterior legs as long as the preapical spurs.

Anterior wing broad, densely clothed with long pubescence, intermingled with many

blackish hairs on anterior portion, fringes blackish brown; posterior fringes longer than
the anterior ones; membrane and veins pale grayish. Pterostigma hyaline. Apical forks
nos. 1, 2, 3 and 5 present. Discoidal cell closed in the center; 7-m hyaline. Apical portion
of A1 hyaline, strongly curved. Thyridial cell almost triangular.
Posterior wing slightly broader than the anterior, clothed with brown, long, pubescence;
fringes of the posterior margin longer than the anterior; anale with very long hairs; me-
mbrane and vein pale-grayish. Vein thin, indistinct; apical forks nos. 1 and 5 present. D -
iscoidal cell very narrow.

Distal margin of the eight tergite fringed with long thirs. Ventral process of seventh
segement long, rounded at apex. Tergine of the ninth segment short, distral margin of
sternite produced at center, with short hairs. Tenth segment long, median lobe membra-
nous, with hairy warts about middle, lateral plate longer than the median, broader and
outcurved at apex, outer margin sinous in side view. Lateral plate very broader in la-
teral view. Penis long, thick, the tip thicker than the basal portion. Inferior appendages
long, single-jointed, apical and lower margin with minute spines, upturned seen from the
side. Supperior appendage long, directed upward, swollen shortly before apex.

Measurement: Holotype, body 6mm, anterior wing 7.5mm, posterior wing 6.5mm.

Holotype: Male (M. 1768) in alcohol; Kurokawa-mura, Kitakanbara-gun, Niigata Pre-
fecture; May 7, 1961; collected by K. Baba.

This species resembles in male genitalia B. kitayamanus Tsuda from Japan. It differs
in the venation, and in the from of the ninth segment.

The specific name niigate; given to this species was taken from the name of locality.
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Subfam. Lepidostomatinae

29. Dinarthrodes complicata sp. nov. ( Plate 4)

Head pale brown, short, broad; face clothed with pale brown and fuscous bristles, and
two enormous pyriform, slightly covered, densely hairy warts above almost touching pos-
teriorly. Ocelli absent. Antennae stout, slightly longer than the anterior wing. The basal
joint fuscous, broad,very long and strong, much hairy, with a large, digitate, thickened bran
ch at the base of basal joint; apical portion narrow, spiral-shaped; second joint slender,
nearly aslongas the basal one,densely hairy;remaining joints rather longer.than the second.

Maxillary palpi two-jointed, fuscous, with upwardly curved hairs and scales, forming
a mask lying close to face. The basal joint longer than the terminal.

Labial palpi pale brown, three-jointed, clothed with short hairs; basal joint thick,shor-
ter than the other; terminal joint slender, about two times as long as the second one. Ven-
tral surface of the thorax fuscous, with pale fulvous, hairy warts, beneath pale fulvous.

Coxa of antero-and postero-legs pale fulvous, with a long, pale fulvous tuft of marg-
inal hairs. Coxa of median leg fuscous, long, broader than the width of the anterior. T-
ibia and tarsus pale fulvous, clothed with short hairs. Femur pale fulvous, with short p-
ale yellow hairs. Each joint of trasi with a few fuscous bristles. Spurs pale fulvous,
clothed with fuscous hairs. Spurs 2, 4, 4. Outer spurs of anterior legs thicker and longer
than the inner one, about twice the the length of the outer spur. Outer spur of median
and posterior legs as long as the inner spurs.

Anterior wing broad, elonagate, covered with a few scales and brown pubescence; ve-
ins with long brown hairs; posterior margin with hairs longer than those on the anterior
margin. The extreme base of anterior margin with conspicous group of long scale. Dis-
coidal cell long, narrow, shorter than the foot-stalk; apical fork nos. 1 and 2 present.
Venation similar to that in D. japonica TSUDA

Posterior wing narrower than the anterior, with much fewer scales on the surface, co-
vered with brown pubescence; posterior margin with long hairs. Discoidal cell closed,
about one half those of anterior wing; 3A with long hairs. '

Apical margin of the ninth segment strongly produced, rounded at apex seen from a-
bove. Tenth segment three-lobed, median lobes forming a pair of spine one on each side
of supperior appendage. Each lobe is dilates at its midway of inner margin, clothed with
hairs.

Measurement: Holotype, body 7mm, anterior wing 11mm, posterior wing 9mm.

Holotype: Male (M. 1775) in alcohol; Kurokawa-mura, Kitkanbara-gun; Niigata Prefe
cture; June 12, 1955; collected by K. Baba.

This species closely resembles D. japonica Tsuda in colour, size and venation of both
wings, but is distinguished from the latter by the structures of antennae and genitalia in
the male.

The specific name complicata given to this species was taken from the complicate st -
ructure of genitalia in the male.
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30. Dinarthrodes satoi sp. nov. ( Plate 5)

Head blackish brown, broad, short; vertex with four warts; each wart blackish brown,
thickly clothed with short scales; posterior warts thickly clothed long hairs and ahort
scales, posterior warts pyriform, slightly curved, almost touching; anterior warts oval,
smaller than the posterior warts; face with a few scales. Ocelli absent. Antennae stout,
slightly longer than the anterior wing; basal joint blackish brown, much thicker than the
other joints, slightly longer than the width of head, thickly clothed with long hairs, inner
and lower surface with scales; inner margin incurved at the middle, dilated at apex; each
one of remaining joints fulvous, thin, short, clothed with short hairs.

Maxillary palpi three-jointed, thickly with upstanding hair, forming a mask lying close
to the face; hasal joint thick, short;second joint about twice the length of the basal; ter-
minal Joint longer than the second, rounded at apex.

Thorax blackish brown above; pronotum with four oval, hairy warts; each wart with
a few scales; warts of meta and meso-scutllum fulvous, clothed with long hairs and a fe-
w scales; lower surface of prothorax thickly clothed long hairs.

Coxa blackish brown, anterior margin with yellowish white, long hairs. Femur, tibia
and tarsus fulvous, densly clothed with fuscous, short hairs. Spurs 2, 4, 4. Each spur ful
vous, clothed with fucsous hairs. Inner spur of anterior leg stout, thick, slightly longer th
an the outer spur. Outer spur of median leg thinner and longer than the inner spurs.Inner
one of apical tibial spurs of posterior leg almost as its outer spurs in shape;inner one of
apical tibial spurs thinner*and longer than the outer one of apical tibial spurs. Tarsus
of each leg with a few fulvous bristles. Clws of each leg much smaller, claw of anterior
leg hidden with long hairs.

Anterior wings comparatively broad, dinsely clothed with fulvous, long pubescence. A
tuft of long, specialized hairs at near the humeral cross-vein. The center of wing with
short, blackish brown specialized hairs. Upper surface of Cir densely hairy with long,
blackish brown, specialized hairs; posterior margin with long hairs. Vein fuscous, thick,
distancte; discoidal cell narrow, almost as long as the length of apical cellules 1. Forks
nos. 1 and 2 present. 1A curved outwards, conected with 2A.

Posterior wing broad, round at apex; membrane thinly pubescent.Posterior margin with
long hairs. Vein fulvous, thin; Sc contacted with #. at midway. Discoidal cell short, 3
as long as the discoidal cell of anterior wing; 7-m hyaline whitish colour.

Tergite and sternite of abdomen blackish brown, each tergite thickly long hairy; pleu-
rites membranous, milkish white.

Ninth segment short. Tenth segment fused to it, distal margin produced at its center
with round apical margin. Penis long, strongly arched downwards. Inferior appendage
one-jointed, strong, incurved, about four times longer than the width; outer surface thick-
ly clothed with long hairs. Each inferior appendage carries two branches; it is stout seen
from the above, divided to midway into two lobes, basal lobes narrower than the apical
one, rounded at apex; the apical lobes stout, with a deep groove, rounded at apex.

Measurement: Holotype, body 6mm, anterior wing 8mm, posterior wing 6.5mm.
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Holotype: Male(M. 1793) in alcohol; Niitsushi, Niigata Prefecture: May 5, 1962; collec-
ted by R. Satao

The specific name satoi given to this species was taken from the name of collecter.

31. Crunoeciella kanbarana sp. nov. ( Plate 6)

Head fuscous, short, broad, vertex with four warts, covered with long bristles and s-
cales. Anterior warts oval, smaller than the posterior one. Ocelli absent. Antennae stout,
fulvous, slightly longer than the anterior wing; first joint thicker, flat, as long as the wi-
dth of head, clothed with bristles and scales, espicially with longer bristles on the inner
surface; each of remaining joints thin, almost cylindical, with short fuscous hairs.

Maxillary palpi three-jointed, upturned in front of the face, a strong tuft of hairs and
scales'towards the base nearly extending to the apex.

Labial palpi three-jointed, stout, with short fuscous hairs; basal joint short, about one
half the length of second one, terminal joint as long as the second one.

Thorax fuscous, pronotum with four warts; warts rounded, fulvous, clothed with long
bristles. Mesoscutellum with a pair of rounded warts which are clothed by long hairs.

Coxa and femur fuscous, clothed with short hairs. Tibia and tarsus fulvous, with fus-
cous short hairs. Each joint of the tibia with a few brown bristles. Sprus 2,4, 4. Each spur
covered with fuscous hairs. Inner apical tibial spurs of anterior leg slender and much
shorter than the outer one of the apical tibial spurs. Inner one of apical tibial spurs of
median legs as long as the outer one of apical tibial spurs, more slender than the outer
one; inner one of preapical tibial spur slender and shorter than the outer one. Each inner
spurs of posterior legs longer than the outer one. Claws thin, short, crolium fuscous.

Anterior wing broad, densely clothed with fuscous pubescens, most of the surface of
the wing also bearing small fuscous scales, with white spote on 7-m; marginal hairs long,
veins fulvous, thick. Discoidal cell closed, slender; apical forks nos. 1, 2 and 5 present; a-
pical fork 1 sessile; closs-vein of discoidal cell indistianct. Thyridiall cell long, rounded
at apex. 3A connected with posterior margin. 1A and 2A fussed at midway, Cu curved at
apical portion.

Postrior wing shorter and slightly narrower than the anterior one, densely clothed
with fucous pubescence; membrance translucent, with a few scales. Veins fulvous, thick.
Discoidal cell shorter than those of the anterior wing. Sc never conected with R1.

Tergite and sternite of abdomen fuscous; pleura fulvous, membranous, with fuscous hai-
rs. Eigth segment short, with long hairs. Tergite of ninth segment almost triangular in the
dorsal view. Tenth segment elongate, trilobed, median lobe membranous, rounded at apex,
lateral lobes longer than the median, narrow; lateral margin sinuous, acuted at apex, apic-
al part clothed with bristles, apex with long bristles. Aedegus long, strongly arched dow -
nwards, rounded at apex. The base of inferior appendage narrow seen from the side, t-.
apering gradually to a down curved, slender finger, tipped with a few bristles. It is gently
incurved, narrowed to the base, gradually dilating at about midway, then constricting
to a narrow finger. Inner margin with two branches and also a slender branch arising from
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the inner basal margin; apical branch slender, rounded at apex.
Measruement: Holotype, body 4.5mm, anterior wing 7mm, posterior wing 6mm.
Holotype: Male (M.‘ 1767) in alcohol; Kurokawa-mura, Kitakanbara-gun; Niigata Pre-
fecture; May 7, 1961; collected by K. Baba.
Paratype: 2 Males (M. 1767b, 1767c¢) in alcohol; collected data same as the holotype.
This species closely resembles C. orientalis, but differs in the venation of the both wing,
and the structure of male genitalia.
The specific name kanbarana given to this species was taken from the name of locality.

HEE NS HIZOWT
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19534 2+ 5 19624 0 1045 1= B35 & R BRIt 1= & - THREE & N2 B )y B H 3156 %
bk L7 Z00 L OMAHPRETH B Z WAL 20T, Wornalia kurokawanus, Notho-
psyche babai, Brachycentrus niigatai, Dinarthrodes complicata, Dinarthrodes satoi, Crunoe-
cilla kanbavana & | 72
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Plate 1.

Plate 2.

Plate 3.

Plate 4.

Plate 5.

Plate 6.

KOBAYASHI : Notes on the Caddisflies
Explanation of Plates 1

Genitalia of Wormalia kurokawanus sp. nov.
a - ¢c. Genitalia of male.
a. Lateral view. b. Dorsal view. c. Ventral view.
d - e. Genitalia of female.
d. Laberal view. e. Dorsal view.

Wings and Genitalia of Nothopsyche babai sp. nov.
a - b. Wings of male.
a. Anterior wing. b. Posterior wing.
¢ - e. Genitalia of male.
c. Ventral view. d. Dorsal view. e. Lateral view.

Wings and Genitalia of Brachycentrus niigatai sp. nov.
a - b. Wing of male.
a. Anterior wing. b. Posterior wing.
c - e. Genitalia of male.
c. Dorsal view. d. Ventral view. e. Lateral view.

Head, Wings and Genitalia of Dinarthrodes complicata sp. nov.
a. Head of male. Lateral view.

b - c. Wings of male.
b. Anterior wing. c. Posterior wing.
d - f. Genitalia of male.
d. Ventral view. e. Lateral view. f. Dorsal view.

Head, Wings and Genitalia of Dinarthodes satoi sp. nov.
a - b. Head of male.
Latral view. b. Dorsal view.

a.
c -d. Wings of male.

c. Anterior wing. d. Posterior wing.
e - g. Genitalia of male.

e.

Latral view. f. Dorsal view. g. Ventral view.
Head, Wings and Genitalia of Crunoteciella kanbarana sp. nov.
a. Head of male. Dorsal view.

b - ¢. Wings of male.
b. Anterior wing. c. Posterior wing.
d - f. Genitalia of male.
d. Lateral view. e. Ventral view. f. Dorsal view.
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Studies on the Sperm Whale with Deformed
Lower Jaw with Special Reference

to its Feeding

Kazue NAKAMURA

INTRODUCTION

The sperm whale, Physeier catodon L. is the largest Odontocete which attains the
maximum body length of 54 to 59 feet in male, while that of 37 to 43 feet in female
(Nishiwaki, 1965).

Its slender lower jaw with long symphysis, the two halves of the jaw have become
fused, are extreme characteristic in its shape comparing with that of other Odonto-
cetes. The measurements expressed as percentage of total length, but they are tip
of snout to angle of gaspe (containing projection of snout beyond tip of lower jaw)
are 24.00 per cent in male and 16.19 per cent in female (Matthews, 1938).

The first record of the deformed jaw in sperm whale had been described by Beale
(1839) as far as I know, after that the deformity have been reported by Murie (1865),
Fischer (1867), Thomson (1867), Bennett (1932), Sleptozov (1955), Clarke (1957), Nasu (1958),
Spaul (1964) and others. The list of records of deformed lower jaw of sperm whale
was given by Clarke (1957).

According to Nishiwaki (1965), deformed jaw would appear at the ratio of two thou-
sand whales to one, and is generally credited with the frequency as mentioned by
Beale (1839) and Thomson (1867), but the problem of deformity in sperm whale seem
to be of interest in considering the behaviour of the whale, especially its feeding.

MATERIALS

The materials treated in this paper have been obtained from data of biological in-
vestigation by Japanese whaling fleets in the Antarctic waters from 1954/55 to 1961/
62 seasons and in the North Pacific waters from 1954 to 1965 seasons. And I also
used the materials collected by the Whale Research Institute in the Japanese adja-
cent waters from 1957 to 1964 seasons.

These materials include three, ten and twelve examples of deformed or damaged
lower jaws in sperm whales respectively.

The following points on each sperm whale with deformed or damaged jaw are ex-
amined and described here.
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Sex

Body length
Date of capture (or treated)

Position caught

External parasites on the lower jaw (Conchoderma)
Thickness of blubber

Stomach contents

Weight of testis

Besides following two foreign specimens are added.

A specimen (No. 7914) of the Museum of Comparative Zoology at Harvard
College, U. S. A..
A specimen of the Whaling Museum at New Bedford, Mass., U. S. A ..

Both specimens seem to be younger Physeter from the size of jaws. According to
the private communication from Dr. Willium E. Schevill® and Mr. George Bowditch**
there are no data either on size and sex of two specimens or where they were caught.

Therefore here the condition of deformity is only discussed.

DEFORMITY AND FUNCTION OF TEETH

The lower jaw of sperm whale carries from sixteen (minimum)to thirty teeth (max-
imum), twenty three in average on one side (Ohsumi, 1963); the number on each side is
not necessarily equal. Sperm whale teeth are thecodon condition;when the mouth is
closed the tips of the teeth fit into sockets, that is to say, alveolus dentalis of jaw
bone near the outer margine of the palate (Fig. I. in Plate I).

In the sperm whales the functional teeth are restricted to the lower jaw. Clarke
(1957) pointed out that like female Ziphioid whales, where functional teeth never erupt,
young sperm whales with still toothless jaws seem to find not difficulty in searching
the squids which they are their staple food;of nine Azores whales past weaning which
had unerupted teeth, eight had stomachs containing small or moderate amounts of
squid and the stomach of ninth was crammed full with the bulky squid Cucioteuthis
unguilatus.

Nishiwaki et al. (1958) noted that the eruption of teeth is closely related with age
of whales. According to Ohsumi (1963), on both sexes the teeth of fifty per cent whales
are erupted at an age approaching nine years, which agrees with the age of sexual
matuarity, thus it can be said that teeth are connected with the reproductive bchav-
iour of sperm whales.

Caldwell et al. (1966) reported that Rice, one of them, examined many large fresh
squids taken from sperm whale stomachs, and only rarely has noted tooth marks on

*  received on 30, Jan., 1964
* *x received on 1, Feb.,, 1964
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them; usually they are almost completely undamaged.

The above is an evidence the sperm whales do not use their teeth as a major me-
chanism for feeding, but for fighting or as a means for caressing (Ohsumi, 1963; Cal-
dwell et al., 1966).

The sperm whale teeth, generally canine-like conical teeth curved, neither have any
function for gnawing its prey in its mouth off, nor crushing or grinding it down, but
only for “seizing” it unlike that of typical terrestrial mammals.

That neither blindness, deformed jaw, nor worn teeth also seem to interfere mark-
edly with feeding have been noted by several authors (Beale, 1839; Bullen, 1899;
Clarke, 1957; Ash, 1962; Spaul, 1964 and others).

I caluculated the feeding rates of sperm whales with deformed or damaged jaws
(the number with stomachs containing food in % of the total number with deformed
or damaged jaws), using data collected in the Antarctic waters from 1954/55 to 1961/
62 seasons and in the North Pacific waters from 1954 to 1965 seasons.

The former was 75 per cent, and the latter, 73 per cent. The stomach of a whale
(individuals of No.1 in Table 1.) taken in the North Pacific waters had contained
thirty squids (size and species, unknown).

In the waters édjalcent to Japan, however only one whale (individuals of No. 18 in
Table 1.) of twelve had stomach containing squids. This low frequency is partly be-
cause stomachs contents are liable” to be washed away as:the abdomen of whales
caught are immediately split by whalers in the coastal whaling of Japan.

I intend to report here four whales with damaged or “short” jaws (individuals of No.
12, 14, 21, and 24), however there are no detailed records about two whales (individuals
of No. 12 and 14).

The teeth of a whale (No. 24) became worn and rounded, especially markedly in
eight to nine teeth of the tip on both sides, but the whale was in good condition ex-
cept the lower jaw (Fig. 1. and 2. in Plate 3.) The teeth of the second example (No.
21) with a longer jaw than that of the former were also worn and rounded to a lesser
extent (Fig. 2. in Plate 2.), but Fig. 1. in Plate 2. seem to prove that it was natural
except the ‘Short” jaw.

Therefore it can be said that such “short” jaws might not interfere with feeding
though the stomachs contents were not found from both animals. A whale (No. 12)
from the Antarctic waters had a stomach containing squids.

The sperm whale’s method of looking for food is not definitely known. Scammon
(1874) said as follows in quoting from hypothesis by several authors; that after de-
scending to the desired depth an animal drops its lower jaw nearly to a right angle
with the body, thereby exhibiting its polished white teeth, which attract within its
reach the swimming food. Heezen (1957), in attempting to explain how sperm wh-
ales become entangled in deep-sea submarine cables, suggests that-the animals skim
along the bottom with the lower jaw in the sediments, searching for food. Nemoto
and Nasu (1963), who have examined the stone and other aliens in the stomachs of
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sperm whales in the Bering Sea, presumed as to the whale’s method of feeding as
follows; the whale must have digged deep sea sponge which' have attached to the
sea bottom with lower jaw and swallowed it with other bottom living food such as
crubs and rays etc..

As my personal opinion,these method in seeking for food as above mentioned seem
to be impossible for the whales with “short” jaw or crooked or curved one to the
left with the body as shown in Fig. 1. in Plate 2, Fig. 1. in Plate 10.,Fig. 1. in Plate
12., and Fig. 1. in Plate 7. efc..

The materials reported here give no proper evidence how sperm whales with de-
formed or “short” jaws look for food, however these animals seem to answer that life
of aquatic mammals have some advantage over that of typical terrestrial mammals,
in considering sperm whales with deformed or “short” lower jaws which pursuing

their prey.
DEFORMITY AND EXTERNAL PARASITES

According to Clarke (1966), the two Conchoderma species, C.auritum and C.virgatum,
appear to be the only true stalked barnacles so far as recorded whales. Among tooth-
ed whales C. auritum occurs occasionally on the sperm whale (on 2.5 per cent of 6,
411 sperm whales from many seas).

Clarke (1957), as well as Tomilin(1957) has described C.auritum occupies a character-
istic position on the sperm whales body, that is to say, the base of the front teeth.
Several authors have reported Conchoderma on deformed jaws of sperm whales
(Clarke, 1957; Nasu, 1958; Slijper, 1962 in fig. 229, but on a fractured jaw., Spaul, 1964

and Clarke, 1966).

The attachment of the parasites on the deformed jaw, as Clarke (1957) has already
reported a heavy infestation of C. auritum along the length of the tooth rows, is not
restricted to the front teeth.

I intend to report here six cases out of eleven deformed whales from the North
Pacific waters and five out of twelve from the Japanese adjacent waters. Conchoderma
was parasitic on the deformed jaws of eleven whales (individuals of No. 1, 2, 3, 4, 10,
11, 16, 17, 18, 26, and 28). The parasites of No. 26 attached to the front three man-
dibular teeth of the right side (Fig. 2.in Plate 4.). The parasites of No. 28 attached
to the first and the second tooth of the tip of broken jaw (Fig. 1. in Plate 5.). The
two examples of the attachment of the parasites along the tooth rows as well as on
the front teeth, both whose position are nearly the same, were found in No. 10 and
No. 11 (Fig. 2. in Plate 6.and Fig. 2.in Plate 7). The parasites of four whales above
mentioned were all Conchoderma auritum. There are no detailed records about the
rest shown in Table 1.

Clarke (1966) calculated the infestation rates of C. auritum on normal, deformed and
damaged jaws examined in Chile and Peru between 1959 and 1962 and he concluded



TABLE 1.

LIST OF SPERM WHALES WITH DEFORMED OR DAMAGED LOWER JAW RECORDED
IN NORTH PACIFIC, ANTARCTIC AND JAPANESE ADJACENT WATERS
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M 46 20, June 50°-25'N 4+ 135 squid 3.9 4.3 The posterior portion bends strikingly to
1954 178°-00'W the right.
2 M 48 22, Mar. 52°-08'N 4+ 11.0 none 4.6 4.5 The jaw bends like a swirl to the right
1956 176°-47W (Nasu, 1958).
3 M 47 23, May 52°-10'N + 130 squid 35 4.2 The jaw bends strikingly to the left.
1956 175°-55'W
4 M 39 3, June 51°-59N + ? squid 1.6 22 The jaw bends to the right in U shape.
o 1956 177°-21'W
m 5 M 40 10, June 53°-37'N — 105 none 1.0 1.2 The jaw bends like a hook to the right.
) 1958 167°-44'W
é 6 M 46 19, June 51°-30'N — 120 fish 48 4.8 The posterior portion bends to the left.
- 1958 179°-37'E
E 7 M 47 5, July 52°-23'N — 95 squid 49 45 The jaw bends to the left.
o 1959 176°-05'E
“ 8 M 46 17, June 52°-27'N — 13.0 squid 36 4.8 The posterior portion is deformed.
1960 176°-00'E
9 M 50 29, June 53°-06’'N — 11.0 squid 3.8 3.8 The length of 60 cm from the tip bends at
1960 172°-14'E an angle of 90° to the right.
10 M 46 2, July 55°-04'N 4+ 14.0 squid 4.6 4.6 The jaw heavily at an angle of 120° bends
1960 177°-12'W to the left Fig. 1 and 2 in Plate 6.
11 M 48 2, Aug. 53°-09'N 4+ 11.0 squid 2.9 3.1 The jaw bends heavily to the right. Fig. 1
1965 171°-13W and 2 in Plate 7.
12 M 50 26, Dec. 63°-56'S — 11.0 squid 3.6 2.6 The jaw is broken at the half length.
) 1954 179°-33'W
& 13 M 44 10, Dec. 60°-06'S — 85 squid 2 The jaw bends to the right. (Nasu, 1958)
g 1956 126°-14'W
g 14 M 52 26, Dec. 66°-12'S — 13,0 none ? The posterior portion is lost at the length
=z 1960 177°-27'E of two third from the tip.
< 15 M 39 4, Nov. 41°-40'S — 95 squid 16 1.7 The jaw bends to the right at the middle.
1961 116°-57'E
16 F 36 16, Sept. 42°-48.5'N 4 % ? ——  The jaw bends like a swirl to the right.
1957 141°-10'E (Nasu, 1958)
17 M 37 10, Nov. ok +  ? s 2 The jaw bends to the left (Nasu, 1958) .Plate
1957 12,
18 F 35 3, Oct. 42°-05'N + 9.0 squid ——  The posterior portion bends to the right.
1959 144°-55'E
19 F 36 3, Oct. 42°-04'N — ?  none s The jaw bends to the left.
&) 1959 144°-56'E
m 20 F 36 15, Sept. - — ?  none —_— The posterior portion bends slightly to the
> 1960 right.
B 21 M 30 21, June ok — ? none 0.7 11 The jaw is torned less than the half length
~ 1961* off. Fig. 1. and 2. in Plate 2.
E 22 M 33 13, July -~ — 85 none 0.6 0.7 The jaw bends slightly upwards. Fig. 2. in
(é 1963* Plate 1.
’5‘ 23 M 40 30, July 40°-01'N — 10.0 none 19 19 The jaw bends slightly to the left.
< 1963* 147°-36'E
m 24 F 36 11, Aug. 36°-55'N — ? none ——  The jaw almost torned off. Fig. 1. and 2. in
2 1963+ 143°-42'E Plate 3.
;Z,: 25 M 32 12, Aug. ok — ? none lost The jaw bends slightly to the left. Fig. 1.
% 1963* in Plate 4.
= 26 M 37 18, Aug. 37°-18N 4+ ? none 0.85 The posterior portion bends to the right.
1963* 145°-53'E Fig. 2 in Plate 4.
27 F 36 27, Aug. 38°-03'N — ? none — The jaw bends extremely to the right. Fig.
1963* 143°-57’E 3. in Plate 4.
28 F 31 29, Aug. 36°-37'N + ? none o The jaw bends to the left. Fig. 1. and 2. in
1963* 144°-11'E Plate 5.
29 F 36 17, Aug. 36°-2I'N — 7.5 none ——  The jaw bends slightly to the right.
1964* 144°-39E

* Date treated at a land station

*#* Off Sanriku, Honshu

#kk Off Kushiro, Hokkaido
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as follows; the incidence on bent lower jaws-increases with increasing curvature, until
nearly all examples of the strongly curved or scrolled jaw bear the parasite, though
not all deformed or damaged jaws are infested. Further Clarke reported infestation
is heaviest on the teeth and it extends along the tooth row with increasing curvature.

TABLE 2. INFESTATION RATES OF CONCHODERMA ON SPERM
WHALES WITH DEFORMED OR DAMAGED JAWS

No. No. with % with Locality Reference Remarks
examined Conchoderma-Conchoderma & Season
Lower jaw 6411 = 25% various seas Clarke xC. auritum
normal (1966) x* Conchoderma
Deformed jaw 10 6** 55.0 North Pacific & C. auritum
(1954-64)
12 i 42 Japan
(1957-64) present
paper
Damaged or 2 0 0.0 Antarctic
“short” jaw (1956/57-62/63)
2 0 0.0 Japan -
(1961-63)

I also caluculated the infestation rates of Conchoderma on deformed and damaged
or “short” jaws of sperm whales captured in the North Pacific, the waters adjacent
to Japan and the Antarctic. Tabie 2. shows the result. The values of deformed jaws
are considerably higher than the values of lower jaw normal (from various seas) given
by Clarke, though here C. auritum is not separated from C. virgatum.*

Thus we can reach the conclusion that the sperm whales with deformed jaws and
damaged or “short” jaws are easy to be infested by Conchoderma than those with
normal jaws as some parts of the palate become permanently exposed because of
their deformity.

% There are only five records of C.wvirgatum on sperm whales from Ireland, Azores

and Peru so far; all individuals attached on Pennella and C. auritum(Clarke, 1966).
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TABLE 3. INCIDENCE RATES OF DEFORMED LOWER JAW IN SPERM

WHALES
Locality Season No. of whales No. of whales with % with deformed
examined deformed jaws jaws
Males 490 Males )
1954 Females 0} 490 Females 0 } L 0.204
Males 1593 Males 3 1
1956 Females 0} 1593 Females 0 J3 0.188
Males 1499 Males 2
North 1358 Females 0 } 1489 Females 0 }2 0.133
Pacific Males 1798 Males 1)
1969 Females 2 } 1800 podles o S 0.056
Males 1799 Males 3
1960 Females 1 } 18h0 Females 0 }3 0.167
Males 2434 Males 1
1965 Females 26 } hny Females 0 }1 0.041
Males 9613 Males 11
Total Females 29 }9642 Females 0 } 11 0.114
1956/57 Males 1427 } Males 1
Antarctic Females 0 Lauy Females 0 } d 0.070
Males 1053 Males 1
1961/ 62 Females 11 }1064 Females 0 }1 Gess
Males 2480 Males 2
Total Females 11 } il Females 0 }2 0.080
Males 1039 Males 1
1957 Females 1322} =261 Females 1 } 2 0.085
Males 922 Males 0
1959 Females 1182 } 2104 pemales 2 2 0.095
Males 997 Males 0
Japanese 1960 paes 1111} 2108 paes O 0.047
adjacent
waters Males 760 Males 4
1963 Females 954} 1714 Females 2 }6 0.350
Males 948 Males 0
186 Females 851} L Females 1 }1 0.056
Males 4666 Males 5 Males 0.107
Tatal Females 5420} 10086 per ™o 7 112 Females 0126 § 0119

Males 16759

Females 5460 0.112

Grand totals Males 18 }25

} 213 Females 7
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FREQUENCY OF DEFORMED JAW AND DAMAGED OR “SHORT” JAW

Nishiwaki (1965) mentioned deformed jaws would occur at the ratio of two thou-
sand whales to one. Also Clarke (1966) stated deformity occurs more often than he
had previously supposed, from finding the fact that he has examined 188 whales with
deformed jaws (made up as follows slightly curved, 168, moderately curved, 13 and
strongly curved, 7) and 9 whales with damaged or “short” jaws (made up as follows,
“short” jaw, 6 and damaged jaw, 3).

TABLE 4. INCIDENCE RATES OF DAMAGED OR "SHORT” LOWER JAW
IN SPERM WHALES

No. of whales with

Locality Season  No. of whales damaged or “short” % with damaged
examined jaws or ‘short’ jaws
1954/55 Males 967 } Males 1 }
Antarctic Females 0 467 Females 0 1 C.103
Males 1551 Males 1 }
1960/61 Females 0 } 1551 Females 0 1 0.064
Total Males 2518 Males 2 }
Females 0 } 2518 Females 0 2 0.079
Males 979 Males 1
Japanese 1961 Females 1122 } 2L Females 0 }1 0.048
adjacent
waters Males 760 Males 0 }
e Females 954 } kit Females 1 1 0.058
Males 1739 Males 1
Total Females 2076 } S Females 1 } 2 R0E=
Males 4257 Males 3
Grand totals pales e } 6333 s }4 0.063

I caluculated the frequency of deformed jaw and damaged or “short” one (the
number of deformed jaws or damaged jaws in % of the total number of sperm
whales taken in each region) as shown in Table 3 and 4, using data reported by the
Whales Research Institute and the Japan Whaling Association.

The frequency of deformity does not conspicuously vary with three regions, though
the value of the Antarctic waters is the lowest. the frequency of damaged jaw also
does not conspicuously vary with two regions between the Antactic waters and the
Japanese adjacent waters.
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The values which I got show that deformed jaws will occur more frequently than
damaged or “short” jaws in each region. The value of the waters adjacent to Japan
suggests that the frequency of deformity dependent upon sex marks no great difference.

CAUSE OF DEFORMITY

A comparative review of all reports and the materials treated here explains that
deformity is rarely occurred in the upper jaw* but in the lower jaw and it ranges
from simple bends or curve (See Fig. 2. in Plate 1. and Fig. 1. in Plate 4.), moderate
bends or curve (See Fig. 1. and 2.in Plate 6. and Fig. 1. and Fig. Plate 7. etc.) then
to complex torsion or scroll formation (See Fig. 1. in Plate 11.) dependent upon the
intensity of differential growth and development.

I think therefore it is difficult to classify the pattern of deformity unless the cause
of deformity is pathologically or anatomically determined. I regret to say I could not
perform some pathological investigation on deformed or “short” jaws because almost
all specimens treated here were not preserved.

As to the fractures of mandibular bones in sperm whales, several cases have been
reported by some authors (Murphy, 1947; Sleptozov, 1955; Slijper, 1962 in fig. 229 and
Ash, 1962).

Ash (1962) clearly distinguished between a twisted jaw and a broken one. 1 also
think four cases previously stated (individuals of No. 12, 14, 21 and 24) must be differ-
entiated from a type of deformity of the lower jaws.

A whale with broken jaw as shown in Fig. 1.and 2,in Plate 5., which probably bro-
ken by accident when treated at Ayukawa land station, Miyagi Pref., was determined
to have been deformed because there was a marked fovea which have been formed
by having been touched with a part of deformed jaw on the left palate of upper jaw.

Such foveae, however were not found on the upper jaws of the whales of No. 21
and No. 24 (See Fig. 2.in Plate 2. and Fig. 1. in Plate 3.).

Shaler (1873) also reported that a whale had captured with the lower jaw torn al-
most completely off.

There was a clear evidence of healing or junction, namely, weil-marked excessive
production of callus in the natural repairs of the fractured mandibular bones on both
sides in a wild Japanese sika deer, Cervus nippon centralis KISHIDA captured in Hon-
shu (Kobayashi and Nakamura, unpublished), but in the lower jaws of sperm whales
limited to three specimens among animals with deformed jaws treated here, there
is no evidence of a break and a healing (See Fig. 1. in Plate 8., Fig. 1. in Plate 11.
and Fig. 1. in Plate 12.). According to Murphy (1947), a sperm whale with broken but
healed jaw has been captured.

% I have no any information about the deformity of upper jaw in sperm whale, but a
female Blue white dolphin, Stenella caeruleo-alba with upper jaw bent slightly

upwards as well as lower jaw had been taken (Tobayama and Uchida, 1964).
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As to the direction of bends or scroll, according to the materials containing two
foreign specimens treated here, but individuals of No. 8, 12, 14, 21, and 24 in Table L
are excluded, and to a few records by Nasu (1958), the direction to the right with the
body were found in fourteen whales, while to the left, in nine whales; this fact shows
there is no a constant pattern about the direction of bends or curvature.

As the deformed part of lower jaw had not been touched with the palate of upper
jaw, a part of palate is liable to be narrowed comparing with that of normal one ( See
Fig. 1. in Plate 1.), which is an evidence that the whales with deformed or “short”
jaws have lived for a certain period of time since the jaws were deformed (See Fig.
2.in Plate 2, Fig. 1. in Plate 3., Fig. 2. in Plate 6. and Fig. 1. in Plate 7. etc.).

Bull sperm whales fight with their jaws (Shaler, 1873; Hopkins, 1922). Fighting
beween males has been given as a cause of the deformity by some writers (Beale, 18
39; Thomson, 1867 and Sleptozov, 1955), but the type of deformity treated here is not
necessarily characteristic of the bull sperm whales. There were seven females (ex-
cept individuals of No. 24 in Table 1.) among the whales with deformed jaws cap-
tured in the waters adjacent to Japan. The sperm whales caught in the Antarctic
waters and in the North Pacific waters were almost all males as shown in Table 3.

This fact may be connected that the deformity did not appear in sperm females
in this two regions.

The sockets of upper jaw in sperm whales arise from being tossed by the erupted
teeth of lower jaw. (See Fig. 1. in Plate 1.). Several whales with deformed or “short”
jaws had socket marks in the palate of upper jaws (individuals of No. 24, 25, 26, 27,
and 28 in Table 1.), but these marks can not be found in the whales with deformed
or “short” jaws as shown in Fig. 2.in Plate 2., Fig. 2.in Plate 6. and Fig. 2. in Plate
7.; the sockets of palate would disappear to be covered with right and left lips. as
the whales could not close properly their mouth because: of their deformity which
probably have extended over a long period of time. As to the “short” jaw, the dis-
appearance of sockets might be influenced by having been tossed with the worn and
rounded teeth of lower jaw. Whether socket marks are existed or not in the palate
of whales with deformed jaws seem to be dependent upon the intensity of deformity
and the time elapsed after their lower jaws have been deformed.

The above is an evidence which the lower jaw was deformed after the teeth had
been erupted, namely, it is presumed that a type of deformity and “short” jaw were
formed a posteriori.

From finding that there were no any signs of fractures as already mentioned the
type of deformity treated here will be due to another cause.

I also think, as suggested by Murie (1865) and Spaul (1964), the mandibular bone
might be deformed when it was in a state of pathological softness; the lower jaw
with this condition might be damaged by some external force to be deformed into
different shape, then.
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SUMMARY

1. Using the results of biological investigation of Japanese whaling fleets in the
North Pacific waters (from 1954-1965), the Antarctic waters (from 1954/ 55-1961/ 62)
and the Japanese adjacent waters (from 1957-1964), twenty five sperm whales with
deformed jaws and four whales with damaged or “short” jaws were studied.

2. The stomachs of 73 per cent of sperm whales with deformed or damaged jaws
taken in the North Pacific waters, and while 75 per cent in the Antarctic waters,
were crammed with foods, which will be an evidence that sperm whales do not use
their teeth as a major mechanism for feeding.

3. The infestation rates of Conchoderma on the sperm whales with deformed jaws
from the North Pacific waters and the Japanese adjacent waters are considerably
higher than of lower jaws normal, namely, deformed jaws are easy to be infested
by the parasites than normal jaws because of their deformity.
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4. The frequency of deformed jaws as well as damaged or “short’ jaws do not
conspicuously vary with region. Deformed jaws occur more frequently than damged
or “short” jaws. The type of deformity treated here is not necessarily restricted to
sperm males, and the frequency of deformity dependent upon sex marks no great
difference. The total frequency of deformed jaw is 0.112 per cent,and that of damaged
jaw is 0.063 per cent.

5. Deformed jaws and “short” jaws seem to be formed a posteriori and some patho-
logical studies about the deformed mandibular bones will make the cause of them
clear.
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EXPLANATION OF PLATES

PLATE 1
The normal lower jaw of the sperm whale, Physeter catodon L..
Deformed lower jaw. Sperm male 33 feet, in the Japanese adjacent wa-
ters, 13 July, 1963. (Photo. by Mr. Makoto Tanaka)

PLATE 2
Sperm male with"short”’jaw 30 feet, in the Japanese adjacent waters, 21
June, 1961. (Photo. by Dr. Tadayoshi Ichihara)

PLATE 3
Sperm female with"short’jaw 36 feet, in the Japanese adjacent waters,
11 Aug., 1963.

PLATE 4
Deformed lower jaw. Sperm male 36 feet, in the Japanese adjacent wa-
ters, 12 Aug., 1963.
Deformed lower jaw. Sperm male 37 feet, in the Japanese adjacent wa-
ters, 18 Aug., 1963.
Deformed lower jaw. Sperm female 36 feet, in the Japanese adjacent
waters, 27 Aug., 1963.

PLATE 5
Deformed lower jaw. Sperm female 31 feet, in the Japanese adjacent
waters, 29 Aug., 1963.

PLATE 6
Deformed lower jaw. Sperm male 46 feet, in the North Pacific, 2 July
1960. (Photo. offered by Dr. Takahisa Nemoto)

PLATE 7
Deformed lower jaw. Sperm male 48 feet, in the North Pacific, 2 Aug.,
1965. (Photo. by Hisashi Ono)

PLATE 8
Deformed lower jaw. A specimen preserved at the Museum of Compar-
ative Zoology at Harvard College. (Photo. by Mr. Donald W. Bourne)

PLATE 9
Ditto.

PLATE 10
Deformed lower jaw. A specimen preserved at the Whaling Museum at
New Bedford. (Photo. by Dr. Willium E. Schevill)

PLATE 11
Ditto.

PLATE 12
Deformed lower jaw. A specimen preserved at the Whale Museum at
Ayukawa, Miyagi Pref., reported by Nasu (1958).
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Fossil Vertebrae of Humpback Whale from

Alluvial Deposits in Yokohama City

Yoshikazu HASEGAWA  and Yoshiaki MATSUSHIMA

ABSTRACT

In July 1964, two fossil specimens of vertebra of -humpback whale were found in a
gravelly sand bed at a locality of -8.5m level, during the foundation work for construction
of a new building of the Kanagawa Prefectural Office. Significance of the discovery and
the characteristics of the specimens are given in this paper.

TOKYO
°

% YOKOHAMA ngo

CAPE OI,': HONMOKU
]

Fig. 1. Map of a part of Yokohama City
and fossil locality( &). 1/3,0000.

INTERODUCTION

The construction of the Kanaga-
wa Prefectural 'Office building was
commenced in December 1962 by
the Kashima Construction Co., Ltd.
During the foundation work,on 7th
and 10th of July, 1963 fossil verteb-
rae of a largesized whale were col-
lected from a sand-gravel bed at a-
bout 8.5m below the ground surface
(Fig.1). The writers, having been in-
formed of the discovery, visited the
locality without delay and observed
the mode of occurrence of the fos-
sils. As the foundation work was in
progress a thoroughgoing examina-
tion was impossible, but the writer
were able to get an outline of the
situation. The excavated two speci-
mens were kept at the Construction
Office for a while but were later
donated to the Kanagawa Prefec-
tural Museum as reference material.

Section of Vertebrate Paleontology. National Science Museum, Tokyo.
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It is known well that whales are often washed ashore, and such an event is occasio-
nally reported in newspapers. It is also known that dolphins, porpoises and whales used
to come Tokyo Bay till quite recently when the population of Tokyo and adjacent urban
districts was not so large as in the present time and the river water of the Ara-kawa,
Sumida-gawa and Tone-gawa was still clear. Accordingly, discovery of Cetacean bones
in the areas around the ancient Tokyo Bay is not unusual at all. However, very few of
such facts were definitely recorded (TOKUNAGA,1930), and in this respect the above-men -
tioned fossil vertebrae of whale may serve as an important reference for the future stu-
dy of geology and paleontology of Pleistocene and younger ages. This is the reason that
the writers present a brief report here on the discovered specimens. In a separate
paper HASEGAwA (1967) described one vertebra of a kind of bone whale-whale that was
éiscovered at Kurihama, Yokosuka City, during the foundation work of a steam-power
plant of the Tokyo Denryoku K. K. The age of the fossil is probably early Alluvium.

GEOLOGY

According to the data of borings (No. 1~No.7) the geology of the area around the
fossil locality is as follows (a cross section is shown in Fig. 1): The surface soil (muddy
bed or reclaimed part) is underlain by a sand-and-gravel bed (5~15m thick) which gra-
dually thickens eastward, that is, from the upland toward the sea. At the base this bed
interfingers locally with the underlying bluish-gray sand bed (+10m thick), which contai-
ns fossil shells, and then gradually grades into the latter. The sand bed is somewhat
thicker in the west. The fossil whale was collected from the middle part (marked with ®)
of this bed near Boring No. 4. In this part the bed should rather be called a sandy gravel
bed. It contains two logs of driftwood (40cm in diameter, 3m in length). It also contains
numerous molluscan fossils and sporadic cobbles of a fist size. Beneath the sandy gravel
bed comes a clayey silt bed (25~30m thick) which also yields molluscs, though their diffe-
rence from those in the overlying sandy gravel bed has not been studied yet. Toward the
base the silt bed begins to contain lenses of gravelly sand localfy, and from about-40m
it becomes a sand bed again (+£10m thick). This sand bed is unconformable with the
underlying consolidated bluish-gray silt bed of Tertiary age.

In the lowland on which Yokohama City stands the Pleistocene beds are lacking, and
the alluvium rests directly on the Tertiary formation. Thickness of the alluvium is about
50m, the upper part of which is composed generally of sand and gravel, while the lower
part consists chiefly of silt.

The sandy gravel bed that yielded whale bones and the overlying sand and gravel bed
correspond to the upper sand-and-gravel bed of the alluvium in the report of the Constru-
ction Division, Reconstruction Bureau (1929), to the Sakuragiché formation of Kazuyoshi
IDA et al.(1961), and to the upper sand-and-gravel bed of Shogo TAKAHASHI (1964). The
sand-and-gravel bed contains water-worn pebbles to cobbles of green tuff, black shale,

diorite and andesite, many of them being a fist size. The supply source of these pebbles is
not known yet, but most of the pebbles must have been transported by the old Arakawa
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and Tsurumi—gawa Rivers, and part of them may have been redeposited from the Hodo-
gaya and Byobugaura formations that are distributed in the neighborhood.

From the sandy gravel bed which yielded the whale bones, the following molluscan
fossils were collected: Serpulorbis imbricata (DUNKER ), Batillaria multiformis.(LISCHKE ),
Neverita (Glossaulax) dydyma (RODING ), Rapana bezoar (LINNE ), Anomia lischkei DAUT -
ZENBERG et FISHER, Ostrea (Crassostrea) gigas THUNBERG, Lucinoma sp., Dosinia
(Phacosoma) japonica (REEVE ), Tapes japonica ( DESHAYES ), Macoma tokyoensis M AKI -
YAMA , Macoma sectior OYAMA, Mya (Arenomya) japonica J AY, etc.

Most of the shells of this assemblage are inhabitants of inner bay of tidal zone, or
sandy to muddy bottom just below the tidal zone, but a considerable number of them may
be allochthonous.

The state of the deposits has revealed the above-mentioned points, but the writers
could not find anything that would indicate the mode of burial of the whale before its
death. The fact that the obtained specimens were only two vertebrae seems to suggest
that the whale remains were transported after the skeleton was broken into pieces, and the
distance of transportation was rather short because preservation of bones is relatively
good. Since the surface of the bones show traces of apposition of bryozoan and oyster, it
may have taken a long time for the remains to be buried. It is most likely therefore,
that a whale was washed ashore or drifted upon a shaol and, after its death, the body
was dissembled into pieces to be carried away by the coastal current and deposited with
the sediments.

DESCRIPTION
Megaptera cf. novaeanglidae (B OROWSKI )
(P1.1; figs la~f, 2a~f)

Materials . Two dorsal vertebrae, Nos. 1895 and 1894, Geological Branch, Kanagawa
Prefectural Museum, Yokohama.

Compared specimen. Recent species of humpback whale, M. 8457 of the Department of
Zoology, National Science Museum, Tokyo, Japan. In 1962 this specimen donated by the
Goverhment of Ryukyd.

Hovizon. Early Alluvium, Sakuragicho Formation.

Locality. Site of the New Building of Kanagawa Prefectural Government Office,
Minami-naka-dori, Naka-ku, Yokohama.

Description of materials. Two dorsal vertebrae seem to have been isolated from the
head of one humpback whale, because they are similar in the degree of fossilization and
preservation, as well as in the size and shape.

Seventh dorsal, KPMG 1895: Nearly complete vertebra. The epiphyseal cartilages are
not clear by the ankylosis. This vertebra is comparatively slender. In size and shape the
anterior face of the centrum is about the same as the posterior face. The lateral and ven-
tral sides are nearly round in outline, but the dorsal side is concave ventrally. The antero
posterior length is one half of the width of posterior face of the entrum. Lateral and ven-
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tral surfaces of the centrum are depressed and curved concavely from anterior to posteri-
or margins. Comparatively large transverse process are attached to latero-dorsal corners
of the centrum. Both ends strongly curved upwardly, and more projected anteriorly than
the anterior face of the centrum. Posterior margins are fairly straight, and anterior mar-
gins curved and projected anteriorly. Width and thickness of the distal end of transverse
processes are larger than those of the proximal parts. The lateroventral part of the trans-
verse process forms a large facet which is inclined to anterior for articulation with
capitulum of rib (figs.1a and 1f).Vertebral foramen (neural canal) is reverse heart-shaped
in outline. The prezygapophysial facets (fig. 1e) are deep concavities which extend back-
ward, not beyond the antrior basal edge of the neural spine. Narrowing of the gap bet-
ween the prezygapophysial facets is quite pronounced, the distance between the anteri-
or margins of opposite articular facets is 75mm. The transverse diameter (145mm.) is
greater than the vertical diameter at the anterior side of the neural canal (120mm.) of the
neural canal anteriorly. A deep groove extending from the tip of neural canal is develo-
ped on the posterior edge of neural spine, the length is one-third of the neural
spine. Relatively narrow and thick neural spine projected upward and backward, the
lateral face is flattend; the posterior edge is fairly worn out. The sharrow and crescent
shaped postzygapophysial facets on the posterior edge of neural arch are very small.
The distance between inner margins of the articular facets is 50 mm..

Eighth or ninth dorsal. KPMG 1894 : Half of the neural spine is broken, the other part
is almost complete. This and seventh are similar in shape. This dorsal vertebra is larger
than the seventh dorsal, and the neural canal is smaller than the one in the 7th dorsal.
Transverse process is curved more upwardly than the seventh dorsal, and the anterior
margin of the process are not projected from the anterior face of centrum (figs. 2b and ).
Prezygapophysial facets and postzygapophysial facets are undeveloped.

Measurements of the vertebrae (in mm.)

KPMG KPMG
1895 1894
Greatest vertical height of vertebra, ventral face
of centrum to tip of neural spine. 585 470+
Vertical height of neural spine, dorsal surface of
neural canal to tip of neural spine. 297 + 205+
Greatest longitudinal length of centrum. 150 165
Greatest vertical diameter of anterior face of centrum. 205 212
Greatest transverse diameter of anterior face of
centrum. 265 268
Greatest vertical diameter of posterior face of
centrum. 210 215




34 HASEGAWA et al.: Fossil Vertebrae of Humpback Whale from Yokohama

Greatest transverse diameter of posterior face of

centrum. 270 280
Greatest vertical diameter of neural canal a anterior

side. 120 125
Greatest transverse diameter of neural canal of the

anterior side. 145 125
Greatest distance between anterior and posterior 143 145+

edges with of neural spine at middle part. 33 45
Distance across vertebra between both ends of

transverse process. 730 790
Maximum antero-posterior distance of transverse

process. 123 136 & 148
Maximum thickness of transverse process. 61 & 63 63 & 68
Greatest distance between anterior margins of prezy-

gapophysial facets. 75 _
Greatest distance between inner margins of postzy-

gapophysial facets. 50 —

REMARKS

Osteological study of whales is fairly advanced, but not so much as to enable an
exact identification on the basis of one or two vertebrae, and discussion on the level of
species is particularly difficult. In the morphological characteristics, the vertebrae repor-
ted here are closely similar to those of the recent Megaptera novaeanglidae (BOROWSKI).
However, considering a possibility of variation and the similarity between different speci-
es, the writetsreport the specimens tentatively as M. cf. novaeanglidae (BOROW SKI ).
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EXPLANATION OF PLATE

Megaptera cf. novaeangliaze (BOROWSKI)
Figures 1-2. Views of seventh and eighth or ninth dorsal vertebra,

KPMG 1895 and 1894:
a, posterior view;
b, dorsal view;
c, right lateral view;
d, left lateral view;
e, anterior view;

f, ventral view.
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Tab. 1:

Saussuretum chionophyllae.

a Lagotis glauca v. takedana-Subassoziation.

b Campanula chamissonis-Subassoziation.

a b

Nr. d. Aufnahme: 3 4 5 6 7 8 9

Meereshdhe (m) : 1480 1420 1440 1420 1420 1920 1920 1900 1900

Exposition: - - - NNE NNE NW  NW  NW NwW

Neigung(®): 5 - - - 10 2 20 20 20 20

Probefliche(m”): 50 40 9 10 b %59 i s 4 8

Vegetationsbedeckung(%): 50 5 25 20 15 10 10 10 15
. Artenzahl: 6 1 7 8 12 ) 11 10 14
Kennart d. Assoziation:

Saussurea chionophylla 2.2 l.2 1.2 2.3 2,2 2.2 1.2 2.2
Trennarten d. Subassoziation:

Lagotis glauca v. takedana 2.2 1.2 l;2 * * .

Saxifraga laciniata 2 + 42 + .

Allium schoenoplasum v. shibutsuensis : + + +,2 1.2 .
Trennarten d. Subassoziation:

Stellaria nipponica v. yezoensis . . . . l.2 +,2 *

Carex stenantha v. taisetsuensis . . @ . . +.2 +.2 +

Campanula chamissonis 5 i i 1.3 + +.2

Festuca ovina v. alpina . . . . B . + +.2 1.2
Kenn- u, Trennarten d. Verbandes:

Draba japonica 5 .13 1.3 +.2 2+ + +

Veronica schmidtiana . . . + +.2 . . .

Arenaria katoana . . . +2 . . . +
Kenn- u, Trennarten d. Ordnung:

Minuartia verna v. japonica + + 1.3 . +.2 +.2 +.3 +,2 1.2

Carex capillaris . . . . . . . . +
Begleiter:

Polygonum ajanense = + 2.3 . .2 1.2 . +.2 0+

Potentilla matsumurac ot . B : . + oRE ., +

Minuartia arctica 2, . . F . 1.3 +.2 +

Angelica stenoloba . + . . + . .

Erigeron thunbergii v. glabratus . . . +.2 +.2 .

Polygonum viviparum . . . . . . +.2 + .

Patrinia sibirica . . . . . . # . +

Auller demje einmal in Aufn, Nr. 4: Geum pentapetalum - +.2. in 5: Euphorbia sieboldiana - +,
Botrychium lunaria - +, in 8: Pedicularis chamissonis - +. in 9: Dianthus superbus v. speciosus
+.2, Swertia tetrapetala v. yezoalpina - +.

Fundorte: Yubari-dake 1. 2. 3. 4. 5. Tottabetsu-dake 0. 7. 8. 9.

K2 a2¥NeTyA (FikE)
Abb. 2. Saussurea chyonophylla Takeda auf dem Yubari-dake im Hokkaido.
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Tab. 2, Viola yubariana-Gesellschaft

Nr. d. Aufnahme: 1 2 3

Meereshohe(m) : 1420 1400 1400

Expos1t10n NE SE SE

Neigung(°®): o 30 32 30

Probefliche(m”): 9 9 12

Vegetationsbedeckung (%) : 8 15 20

Artenzahl: 5 6 9
Trennart d. Gesellschaft:

Viola yubariana 1.2 2.2 +
Kenn- u, Trennarten d. Verbandes

Arenaria katoana + +  +,2

Veronica schmidtiana ¥ +  +,2
Kennart d. Ordnung:

Minuartia verna v. japonica & + 1.2
Begleiter:

Angelica stenoloba + + 1.2

Allium schoenoplasum v, shibutsuense + 1.3

Saxifraga laciniata . # &2

Botrychium lunaria . = &

Parnassia palustris v. tenuis . . +.2

Fundorte: Yubari-dake 1. 2. 3.

BRI A ICR S NAREWEED S b, 7U0FMIZBEEDMRCEATVEEDIZOVTH
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AEE A A R ORI L. B A A 0E U, PR IC B U CTRBEAFEER” 2Rt
ZehZ v, Lo LILEEREO 7 KA ETIIHEHOEE & <, BRI O/ NER 2 T L
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FRAETIE, 2%/ e Ty #EIL, BRBEOERERIEICE L TWD, & I3 L7
W, w44 TYATH, 4 X TLATRY, FUIEF I L EOEENICE CFEAAD
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TXRlsn b,

2) YUNEZI LK Viola yubariana Gesellschaft (F£2)
VIEETIE, 23N TV BHEOMED T 5I10E- 2, B2FHIZ, YV AF2AILD
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Z VA OMYBEL H 5, ZOBEILE
Tab. 3. Arenaria katoana v. lanceolata-Assoziation: Bﬂ%iﬂ.@%‘ﬁi@gﬁbl%\‘{'ﬁ‘:fﬁaﬁ/(\ & 0)4'\3\5\\
AINEHADEEILOE bt 12445 +

Nr., d. Aufnahme: 1 2 s ~ S .

Meereshihe (m) : 720 720 INFAILERLETIEEIIHNIG LT

Exposition: W W . = S N

; Wb, REREER, MR bicax e T

Nelgung(o): 40 40 ! o N =

Probefliche(m): 15 9 s X8 N =~

Vegetationsbedeckung (%): 15 20 4 /f ﬁg"‘k V) /J/\L)O b //\4;1 ILDIE %

Artenzahl: 14 13 e S N -
Kenn- u. Trennarten d. Assoziation: L‘_(i‘ #’ I ] 7 57‘ 7% l\ r7/\j/\‘ I

Arenaria katoana v. lanceolata 1.2 +,2 FN IS 7 P A - e

Allium schoenoplasum v. yezomonticola + +.,2 4UHA 7—& + 2: b‘y" = “‘mﬁ@ti‘ .

Eritrichium nipponicum v. albiflorum 2.3 2.3 Np o | AN

Primula hidakana +  #2 ;\: e o /r ﬁ% & Li%JﬂE@ﬁ% i&‘}flﬁy‘T

Aruncus dioicus v. subrotundus * + 2 5 S ZEASTK K AN

Silene repens f. apoiensis 1.5 1.2 6 %)0) k % A b hzn) ﬁ b pnﬂ]:'ikﬁ i 2
Begleiter: Ty Y SF A I LBEEE LTS 5

Primula modesta v, fauriei + +

Anaphalis alpicola + + 1ZikdTHL =

Polygonum nakaii #.8 ok

Festuca ovina v 3) 7HA YA /HBE Arenaria

Angelica stenoloba +

Sanguisorba officinalis + katoana v. lanceolata- Assoziation

Thymus quinquecostatus +

Parnassia palustris L (ﬁ 3 )

Potentilla fruticosa . &

Pedicularis chamissonis + H %mmﬁrﬁj%a) 7R A E@gﬁ]gt: a7

Scirpus maximowiczii . 4

Bohnr-EE oMb EIN-HETH S,
TARA YA 7 REOSHIT, EHK)NE
Bz U7/ MR 2 ISR C b > T

Fundorte: Apoi-dake 1.2.

X3 v AFAIL (YEER)
Abb. 3. Violayubariana Nakai auf dem Yubari-deke im Hokkaido.
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ZOEMIETLEN, LA LZOBEOMBAEL, 7R, Y A 74, EXTVAF, VL))
LSHX, TRAXTTX 3w, b9 WA TF 7588, 7R BICEROEEI %<,
fladthisk DFRLIFFTE > S5 IIEH IR S 1 5,

4) Fr T hyFyy— a3y X 7% Sanguisorbo- Minuartetum vernae

japonicae (%4 )

bbb B OB B St I RE S B ETH S, T T by Fuy, 3
T TX Y avw, FUT NI /AL EORMELOBEERIZL > THHEOT 5N 5, bk

(32 ~20%., FHERERIZI2ZET, 23 v T A BEICEUAHBE L > T3,

Tab. 4. Sanguisorbo-Minuartetum vernae japonicae:

a Leontopodium hayachinense-Subassoziation
b Calamagrostis sachalinensis-Subassoziation

Nr. d. Aufnahme:

1

a

4

5

8

9

b
10

11 12

Meereshghe (m): 1800 1780 1600 1800 1810 1600 1810 1600 1600 1600 1550 1550
Expositign: S S Ssw S S Ssw S SSW  SSw S SSW Ssw
Neigung(): 2 30 40 10 30 30 35 30 30 28 20 15 20
Probefliche(m”): 10 32 6 32 10 15 10 18 50 15 100 100
Vegetationsbedeckung(%): 2 10 5 10 5 5 8 5 10 15 20 20
Artenzahl: 10 10 9 1y 1s 14 16 7 8 13 13 16
Kenn- u, Trennarten d. Assoziation:
Sanguisorba obtusa . L l.2 + L . 4 + + +
Aruncus dioicus v. astilboides . +.2 . +.2 b L + . * * +
Polygonum hayachinense + * +  #;2 4.2 + . . i
Calamagrostis deschampsoides
v. hayachinensis +.2 1.2 * %2 1.3 +.2 . * .
Trennarten d. Subassoziation:
Leontopodium hayachinense ik + +  #.2 # H + . . . .
Primula macrocarpa 7 + + + + + . . . .
Draba japonica +.2 1.3 +2 1.2 . 1.2 . . .
Aletris foliata . . + o + + . . . .
Trennarten d. Subassoziation:
Calamagrostis sachalinensis . . . . + 2 7 2
Carex doenitzii . . . . . + + * * .
Festuca ovina v. alpina +: . . . . . +2 2 = 1.2 1.2
Anaphalis margaritacea
_v. angustior . . . . + . + +
Kennart d. Verbandes:
Arenaria katoana . . +.2 . +.2 +.2 . .
Kennart d. Ordnungs:
Minuartia verna v. japonica FaB 6@ k2 2 1.2 1,2 1.8 1,2 1.3 2.5 1.2 1%
Begleiter:
Viola biflora +  HQ + 2 %2 + 1.2 . 4 3 #
Aquilegia flabellata v. pumila ¥ * . % i * * . . . L +
Dianthus superbus v. speciosus . ki . . + . L . +.2 +
Carex sabyensis . . . . * . + . +.2 +,2
Potentilla matsumurana + * . z + . . .
Erigeron thunbergii v. glabratus . + + * . . .
Hypericum kamtschaticum . & o . * . .
Parnassia palustris v. tenuis . & . . + . . . .
Ixeris dentata v. kimurana . . + + . . . . .
Leontopodium japonicum . . . + . . . . *
Solidago virga-aurea v. gigantea . . . . & + * P
Carex oxyandra . . . . . . + . +.2
Spiraea betulifolia . . . . + & +
Polygonum nakaii . . . . . . +.2 +

AuBer dem je eimal in Aufn. Nr. 1: Thymus

quinquecostatus - +, in 3: Adenophora triphylla v.

hakusanensis - +.2, in 4: Pinguicula vulgaris v. macroceras - +, Selaginella selaginoides - +,
in 6: Cardamine nippnnica - +.2, in 10: Sedum ishidae - +.2, in 11: Betula ermanii - +, Pinus pumila
- +, Moose: in 10: Polytrichum inflexum - +.2, in 12: Rhacomitrium canescens - +.2.
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5) &vSvF21x Y U Leontopodetum fauriei angustifolii (£ 5)
EBHEERLELZOBNEDOREILL > THLL L L5 2HET, AV LFIAIFY I E
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Abb. 4. Leontopodium fauriei Hand. - Mazz. var. angustifolium Hara
et Kitamura auf dem Shibutsu-san im Honshu.
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Tab, 5 : Leontopode

a Po

tun fauriei angustifolii.
tentilla togashii-Subassoziation
1 Calamagrostis faueiei-Variante

2 Tofieldia coccinea-Variante

b Festuca rubra v. hondoensis-Subassoziation

1 Typische Variante

2 Veratrum longebracteatum-Variant

e

Nr. d. Aufnahme:
Meereshdhe(m) :
Expositign:
Neigung( ")
Probeflidche (m
Vegetationsbedeckung (%) :
Artenzahl:

2y,

1

S
40
9
20
9

2

S
35
9
20
13

1
3 4

1660 1700 1600 1700

E NNE
40 40
25 4
15 40
17 18

a
. 2
5 6 7 8 10
1620 1680 1550 1550 1580 1580
E ENE N S ESE E
32 70 70 90 90
N2 oy 105 1
3 60 60 30 10 5
18 25 28 19 21

1600

1

2

3

28

1

E
0

5

1

13 14 15 16 17 18 19
1900 1900 1980 2020 2000 1980 1980
- SSW W W w W W

- 10 30 25 35 25 25
1 k4 3 5 2 15 2
20 8 15 5 15 8 5 5
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Kenn- u. Trennarten d. Assoziation:

Leontopodium fauriei

v. angustifolium
Erigeron thunbergii

v. heterotrichus

Trennarten d. Subassoziation:

Adenophora nikoensis

v. stenophylla
Potentilla togashii
Euphrasia insignis

Ixeris dentata v. kimurana
Angelica acutiloba v.
Seseli coreana
Agrostis borealis

Thalictrum minus v. stipellatum

Trennarten d. Variante:
Calamagrostis fauriei
Viola brevistipulata v. minor

Trennarten d. Variante
Tofieldia coccinea
Chrysanthemum rupestre
Rhododendron trinerve
Saxifraga fortunei
Selaginella helvetica
Viola crassa
Anemone narcissiflora
Bupleurum nipponicum

Trennarten d. Subassotiation:
Festuca rubra v. hondoensis
Minuartia verna v. japonica
Parnassia palustris
Pedicularis verticillata

Trennarten d. Variante:
Rhacomitrium lanuginosum
Cladonia nipponica
Cladonia langiferina
Veratrum longebracteatum
Cladonia sylvatica
Cladonia alpestre f. aberrans
Andromeda polifolia
Cetraria islandica

v. orientalis f. angustifolia
Thamnolia vermicularis
Kennarten d. Verbandes u.

iwatensis

+.2

—

Ordnungs:

Arenaria katoana
Arabis serrata v. grandiflora
Eritrichium nipponicum
Begleiter:

Thymus quinquecostatus
Carex blepharicarpa
Tilingia tachiroei

Primula modesta
Dianthus superbus v, speciosus
Aletris foliata
Adenophora nikoensis
Spiraea nipponica
Arundinella hirta
Leontopodium japonicum

v. shiroumense

Hypericum kamtschaticum
Filipendula multijuga
Viola biflora

Festuca ovina v. alpina
Selaginella selaginoides
Calamagrostis purpurascens
Allium schoenoplasum

v. shibutsuense

Aruncus dioicus
Heloniopsis orientslis

Moose u. Flechten:

Cetraria crispa v. japonica
Cladonia subsquamosa
Cladonia spec.

Cladonia pseudoevansii
Alectoria ochroleuca
Dicranum fuscescens
Cladonia carassensis

AuBer dem je einmal in Aufn. Nr. 4: Narthecium asiaticum - +.2, Lycopodium

+.2

o+ e

1.2 1.2 1.2 +,2

+ ok . + v
5w
+ +

e 4+

+ob e e

o+ e
+
<+
o
G s
¥

+

+
+
n
+ +
[\l v

e
SRR

o+ e

selago v,

1.3

appressum

B ) 21 21 21 22

1.2 # 2.2 1.2 l.l + 1.k 1.2 2,2 2,2 2.3 1.2

+ +
(SRS

T

-+
- 1o
+
©
+ +
[

. . . . . . . B 1.2
i . . . .

+ 4.

~ +, in 7: Festuca ovina v. tateyamaensis - +.2, in 8: Sanguisorba officinalis

- +, in 11: Tripetaleia paniculata - +, Epimedium grandifolium v. coelestre - +, in 12: Peucedanum multivittatum - +, in 20: Lloydia serotina - 1.1, in 22: Juniperus communis

- +, in 23: Pinguicula vulgalis v. macroceras - +.2, in 24: Tilingia ajanensis - +, Geum pentapetalum

. .
- +, Pinus pumila - +,

Fundorte: Tanigawa-dake 1 - 12,

Shibutsu-san

13 - 25.

- +, Vaccinium vitis-idaea - +, in 25: Juniperus chinensis v. sargentii



Tab. 6 : Cerasteo - Minuartetum Vernae Japonicae. ¢ Eritrichium nipponicun-Subassoziation,
1 Typische Variante.
2 Polygonum nakaii-Variante.
a Typische Subassoziation. b Erigeron thunbergii v. glabratus-Subassoziation. 3 lagotis glauca-Variante,
1 Typische Variante. 1 Typische Variante 4 Carex subumbellata v. verecunda-Variante.
2 Aquilegia flabellata v. pumila-Variante. 2 Empetrum nigrum v, japonicum-Variante. 5 Leontopodiwn japonicum f. shiroumense-Variante.
a b c
1 2 1 2 1 2 3 4 5
Nr. d. Aufnahme: 1 2 LY 5 6 7 8 9 10 11 12 13 1% 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 3k 35 36 37 38 39 40 41 42 43 Ll 45 hb 47 48 49 50 51 52 53 Sh 55 56 57
Meereshﬁhe(m): 2760 276Q 2760 2740 2760 2580 2580 2580 2540 2540 2540 2570 2520 2520 2530 2530 2520 2580 2350 2270 2350 23602350 2350 2350 2340 2340 2400 2400 2400 2360 2400 2400 2320 2070 2400 2290 2260 2400 2380 2400 2400 2380 2360 2400 2400 2400 2360 2380 2380 2120 2000 2000 2040 2040 2130 2120
Exposition: \ W A W W NW WNW WNW  NW N NW  WNW NW  NW Nw NW NW NW E N E W - NE E S Nw W N \ \ SW NNE NW W o N E Nw W OWNW E N W W W E W W SE N N E SE NE NE
Neigung " 2 30 5 30 20 25 20 15 15 10 10 20 15 25 20 25 18 18 20 5 15 15 15 - 25 5 15 19 15 20 15 38 15 25 22 30 40 = 30 10 20 15 15 5 40 30 20 15 15 20 20 38 45 10 40 35 5 15
Probefliche(m”): 20 2 1 4 12 9 25 9 1 100 2 4 3 9 6 I 1 2 4 12 32 100 100 50 1 0.5 1 100 225 100 50 100 1 12 100 3 25 25 100 3 25 25 100 100 50 9 6 100 2 15 50 100 25 50 40 9 25
Vegetationsbedeckung (%) : 20 5 10 30 10 15 25 30 70 3 15 35 30 10 30 80 75 75 15 8 1 1 3 1 35 10 8 1 3 1 5 3 30 10 20 10 15 5 2 20 8 2 5 8 5 20 40 5 60 40 8 5 10 5 10 20 5
Artenzahl: 4 5 5 12 8 6 7 7 7 8 8 8 8 9 11 7 7 8 5 5 6 6 7 7 7 7 8 8 8 9 9 10 6 7 5 5 9 9 10 12 12 13 13 13 14 15 17 18 20 20 9 12 16 17 18 20 21
Kennarten d. Assoziation u. Verbandes:
Cerastium schizopetalum v. bifidum *22 +pd 2 +i2 42 L3 +e2 18 4.2 #e2 2 h2 . 1.3 +.2 +.2 + + . *42 + +.2 +.2 + +.2 h + & + +.2 + o +.2 . +.2 + + + &+ + +.2 + . + < + +.2 + +.2 # +.2 + i +.2
Arabis serrata v. grandiflora + + L + * 1:2 + + # +,2 4 + +,2 +,2 + @ ” - . + + + + + . . + + + + + + + + + ” ” + + + + + + + + + + + + " + % » " + . +,92
Dianthus superbus v. amoenus . . +.2 +,2 +,3 2.2 1.2 1.2 +.2 +.2 . 1.2 2.2 +,2 1.9 . . . % . . . +.2 o +.2 o . . o . o . +.2 +,2 + . o + 42 4.2 . . . +.2 . . &
Festuca ovina v. tateyamaensis . o . . . o . . o 2.3 . . . 2.2 . . . . . . . . . . . . . . . o . o . o . o . . . . . B . . . . 1.2 +.2 +.2 +.2 4.2 +,2 +.2
Trennarten d. Variante:
Aquilegia flabellata v. pumila . o . + + . . . . B . . . . o . . . . 5 . ° o o . . o o . . o . . . . . . B o+ . . . o . . . . . . . . «
Carex stenantha . . + il . . . . . . . . . . . . . . o . . . & o . . o o o . o . . . . o B . . . . o . . . o .
Trennarten d.Subassoziation:
Festuca rubra . . . . e 22 %2 wE HZ w2 2.2 1,3 1.2 4 12 o« 12 ‘ ‘ i . s " . . . . . . . " 5 . § ¢ g v " ¥ . . . . RE 5 3 . i s
Erigeron thunbergii v. glabratus 5 5 o # +.2 +.2 1.2 +.2 1.2 + +,2 +,2 +.2 + 1.2 . B ‘ % % s % . " - - . . . . . i P e % % e 4 s ‘ . . N . +,0 . N
Trennart d. Variante:
Deschampsia caespitosa v. festucaefolia. . . 5 5 +.2 4,2 1,2 & #.2 .2 +.2 +.2 1.2 » . . . . . . . . . . . 5 = " n . 5 ” . . . . o 5 3 5 ] % i “ 5 - “ @ 4
Trennarten d. Variante:
Empetrum nigrum v. japonicum o . . . . . . . . . . . 2.3 3.4 3.3 . i 5 “ _ & " " - " o . N & & § P & @ v . 5 +3 *a2 . A 3 o 3, 3
Loiseleuria procumbens . . - . o . . o B . o . 1.2 1.2 1.2 . . = 7 % " % o " ” - v . . . P § o 3 2 % i 5 % . o . » o . .
Trennarten d. Subassoziation:
Thymus quinquecostatus o . . . . o . . . z . . . . . o . . . . +.2 +,2 +,2 +,2 1.2 . 1.3 +.,2 +,2 5 +,2 4.2 . & - o ‘ & +,2 4.3 4.3 +.2 +,2 . +.3 1.2 +,3 +,3 +.2 1.3 +.2 4,3 4,2 4,2 +,2 1,2 +.3
Eritrichium nipponicum . . . . . F: i . B i B A . . 1.2 + +.2 o+ + +,2 +,2 +,2 + + +  +,2 o+ . " i o +.2 4,2 + 1.2 1.2 +.2 1.1 + 1.2 +,2 + + 1.2+ " " + 1.1 +,2 1.2 +
Tilingia tachiroei . . . . o . . . . . . i . . . 1.2 1.2 . 5 + " 1.2+ + 4,2+ + + 2.2 1.2 1.2 1.2 1.2 1.2 + + + + + + 1.1 1.2+ + + 4.2 i + + + + + +
Viola crassa . . . . . . . . . . . . . . . 1.2 1.3 + % % s I +.2 +,2 + 1.1 + 1.2 1.2 . +,2 1.2 a + + + + +.2 o+ + + +  +.2 1,2 . + N N .
Trennart d. Variante:
Lagotis glauca . . . B G . . . . . . . o . . + . . . g ‘ S * 2.2 + 2,2 + . . . . e . . . . . . . . . ¥ o
Hedysarum ussuriensis . . . . . . B . B . . . “ - . . ‘ & % & +.2 + 1.2 . . B . . . . . . . B . . .
Trennart d. Variante:
Polygonum nakaii . o o . . . . . o . o B . . . % 3 B . . 2.3 1.3 . . . . . . . . +.2 . . . . #+ . o +
Trennart d. Variante:
Carex subumbellata V. verecunda . . . . . B . . . . . o . . o . . . . . . . . . + 1.2 +.2 + + 2+ 42 42 4,2+ 2 . o ® o "
Trennarten d. Variante:
Leontopodium japonicum f. shiroumense . . . o . . . . . . . o . . . . i . . . . . . . . . . . . . . . . . . . . +.2 4 + #* l.2  +
Galium verum v. asiaticum . . . o . . . . . . o . . . . o . . . . . . . . . . o . . . . . . . o . . . . +.2 . + +.2 +.2 +
Carex blépharicarpa . . . . . . . . . . o . + « . . . . . . i . . “ . . . . . . . . . o . . . . . . o o . . . . +.2 o+ + o +.2 .
Kennarten d. Ordnungs:
Minuartia verna v. japonica +.2 o+ + +.2 4+ +,2 1.2 4,2 +,2 4.2 +,2 +.2 +,2 +,2 +,2 . o . o . +.2 4+ + 4,2 +.3 . + + + + + ¥ & @ " + . . + 4,3 4.2+ 4,2+ + e + + + + - & +.2
Carex capillaris o P . o " o . i H 5 o 1.2 +,2 G I.2 A2 2ie a 5 & . . . . . . . g % 3 & 1.2 . . . . +,2 +,2 +,2 2,2 . 5 & % % i 5
Begleiter:
Minuartia hondoensis 2:3 %2 2 1.3 1.3 . . . 3.3 . o #2 2.3 o +,2 1.2 2.3 1.3 . . + . . . +:2 & +50 4,0 % +.2 1.3 % " s . Hal Fa2 . 2 2 % A2 AT BT HF K2 2 4.2 1T BT . . . . . .
Festuca ovina v. alpina g & & 1.2 + & B & . #* . ® ° . . . . . * o +,2 + 1.2 . + +,2 + +,2 + + . + ” 5 . o +,2 +,2 +.2 + + + +.2 +,2 + + +,2 + & & " . 1.2 + 1.2 +,2 +,2
Spiraea nipponica . . . . . . . . . . . . . . . . g 355 deF Ll " . . P g 5 i 3 s #2 ¥ T2 . . " . L2 3.3 48 2.2, & £2 42 £ D #Q  ¥
Scabiosa japonica v. alpina - E - B . F 3 . ‘ & o . % & B . ° B . " p - +,92 . . . N . . B . . . B + 5 “ + +,2 4 . . + 1.2+ + 1.2 1.2 . 5 + ; + + o
Allium maximowiczii A o # B . N B . N i o & . W % % . i . & , ” . 1.2 + +,0 . + . = 3 5 5 : " 5 . . . 1.2 +,2 . N + % i
Agrostis borealis P ., ¥ N . E . . . . . 3 % . % 5 5 : s = - ‘ 0 , e . . . . . . . R . . = L i - + . + + . . + . R + +
Pedicularis verticillata B ® P W . . » . " . . " . . + . . . . . . . i & + " & . . . . N . + . + % % - i + % & " . . N .
Seseli coreana v. alpina o s . & . % . 5 . . . . N . . . . . . . . N . . . e $ g G % , “ . R + + . . . o . + , i . + + -
Campanula chamissonis u N . . & % ] . & ] . % N 5 . a o » " % - . . . . o N . . 3 . +,2 . - W & +,2 . . +.2 +,2 N . < % 5 5 % ,
Lloydia serotina . . . o . o . . o N W . o ° s o o 5 . = . - & . i . . " . N . . . . " 5 5 5 + ” o ‘ 4 +,2 + . +,2 . . . o o N .
Pinguicula vulgaris v. macroceras . i o o . o . . +.2 . +.2 . . . . . . . . . & ,, s e o ¥ " . . . . . . . . . 2 % & - @ + . . .
Saxifraga cherlerioides
v. rebunshiriensis . . B . o B s . o o . . o o . . . . . . o ” . % . . . . . . + . H % % % % n s - i u @ » 1.2 o 5 . . . o . .
Sanguisorba officinalis . . . . @ o o . . 5 o 3 v o " . . 2 . . . . . . . . . , N " " R N . . . . . +.2  + z + - = -
Adenophora triphylla v. hakusanensis . . " o . 8 s 5 o N % % o . ° B 5 < N . - » . . " . . . . . . . . &, 5 % " o 5 5 . . . . . . + . + . + :
Parnassia palustris . B o N o . . . . . . . o o + o . w & o . . . N 5 - & P 5 M & " . . . . N . n % s 5 5 + 8 - & ¥ & - - - - - -
Potentilla matsumurana ] ] 4 . 5 o o . - N . w . . . v o . . . . . N 3 P i g p % % ,, i 5 ” . . . 4 22 . % & a 1.2 v « - ” . -
Cardamine nipponica ° ] 2 % § w u o . " 5 ‘ . ¥ ” = o . “ . . . . . N . . P 3 " ‘ & G % ” . . . . . . . E . > 3 + 5 . + " . .
Primula modesta . - . . & . 3 . . . “ . % W " . . . # . - " " W . . . . . . N % 5 y " % B - . . . . N . . 2 + 4 + . 2
Swertia tetrapetala v. yezoalpina . a o " . N . . . " o . o w B . . B o . # 5 % & " P @ u . . . . . i 5 = - i % % . " . . N . A " . + + %
Tofieldia coccinea . % . o o . . - . o " . . « . g . . o B B 8 % 5 % @ i & & & " % . N . o N A % i . - " . & " & . . . . . . . +.2 o+
Moose u. Flechten:
Rhacomitrium lanuginosum . » +.2 1.3 % o B o o o o o u o " . N » o . . . . . + N . . 5 P 5 % % 5 n i . 4 . N . o . 5 8 +.3 & 1:3 © 143 B ¥ . @ » 1.5 *.3
Cladonia mitis . . . +.2 . . . . o . . . . . . . . o » - - " . . . . i i 5 " . . @ - . ‘ . . . . +,2 . " 5 - ” +,2 4+
Cladonia nipponica . . . o . o B o o o o o o o . B o G o . & ® @ ¢ ® P . M . " . . . 3 7 & @ . . + @ « 1.3 . . . 5 é 1.2 +
Cetraria crispa v. japonica . % & +,2 o o . . . . . o . . . 3 o . . r . & 5 P " " . . . . . . . “ & " +,2 » . . . . . . . +.2
Cladonia sylvatica . . B o B o N . +.2 " » B o » N o 1.2 +,2 g . . . . . R P 5 § g N 5 . " . ” . . 5 5 B o B . . . . e . “ . . .
Cladonia rangiferina . B . . o N B . . o ° B = o . - . . - . . ” . . . . . . 3 M & B . a & - . . . . . . . 0 & P P 8 ¢ ” " o . +,2
Cetraria islandica v. orientalis
f. angustifolia " - = - . . 5 . +.3 8 . . 5 § B . . ® . 5 x . % & " P » . " » . . o B B . . . . . . . B . . . . . .
Rhacomitrium spec. o . . N o . . o o o o 5 5 +.3 . o o o a & & . P 3 . % g - " N " . » o - B o . 8 o . . . . o ¥ & . w - « . o .
Cladonia crispata . ® . . o . o ® . B . . " . ° “ o . % § . . . . . P 3 ¥ g 3 s % % . . . . . 5 . ” - . . P +,92 p . . . . . . o
Cladonia spec. o . . . . . . . . . . . . . . . . . . : . . . . . . . . i ‘ . s . . . . . . . . . ¢ E [ ¢ . & 5 . P « B3
AuBer dem je einmal in Aufn. Nr. 2: Dicentra peregryna - 1.2, in 4: Gentianma algida - +, Calamagrostis purpurascens - +.3. in 5: Sedum roseum - *, in 14: Tofieldia okuboi - +, in 48: Potentilla nivea - +.2, in 49: Lycopodium selago v. appressum — +, in 50: Veratrum longebracteatum +, Oxytropis japonica - +.2, in 52: Aruncus dioicus - +, Spodiopogon depauperatus - +,
in 53: Viola biflora — +, in. 57: Saxifraga fortunei - +, Heloniopsis orientalis - +.2.

Fundorte: Tengu-dake 1 - 5. Korenge-dake 6 — 18. Yukikura-dake 19, 21,- 32, 36, 39 - 50. Asahi-dake 3%, 34, 37, 38. Happo-one 51 - 57.



Tab. 7 . Hypochoero-Caricetum tgnuiformi:

a Arundinaria hirta-Subassoziation
i

2

Miscanthus sinensis-Variante
Patrinia sibirica-Variante

b

Nr. d. Aufnahme:
Meereshihe (m) :
Expositign:
Neigung(“):
Probefliche(m”):

Deckung d. hoheren Pflanzen(%):
Moose u. Flechten(%):

2

Artenzahl:

3

320

25
85

26

Arctous alpinus v. japonicus-Subassoziation

1
6

690

4
300

5
520

7
300

9
700
SSW

13
790

17
770

10
25
85

25
100

20
85
35
37

29 37

Kenn- u. Trennarten d. Assoziation:
Hypochoeris crepidioides
Selaginella hervetica
Thalictrum foetidum v. glabrascens
Crepis gymnopus
Tofieldia coccinea V.
Hypericum samaniense
Erigeron thunbergii v. angustifolius
Saussurea riederi v. kudoana
Viola sachalinensis v. alpina
Aruncus dioicus v. subrotundus
Allium schoenoplasum v, yezomonticola
Silene repens f. apoiensis
Trennarten d. Subassoziation:
Arundinella hirta
Lespedeza bicolor v. nana
Potentilla fragarioides
Anaphalis alpicola
Artemisia japonica
Trennarten d. Variante:
Rhododendron kaempheri
Adenophora triphylla v. japonica
Miscanthus sinensis
Pedicularis yezoensis
Cladonia chlorophaea
Tremnarten d. Variante:
Callianthemum miyabeanum
Eritrichium nipponicum v. albiflorum
Potentilla matsumurae v. yuparensis
Primula hidakana
Patrinia sibirica
Adenophora perskiaefolia
v. heterotricha
Trennarten d. Subassoziation:
Cladonia crispata i
Bupleurum nipponicum v. yezoense
Arctous alpinus v. japonicus
Geranium erianthum
Tripetaleia bracteata
Viola brevistipulata v. hidakana
Hepaticae spec.
Kennarten d. Verbandes u. Ordnungs:
Carex tenuifolmis
Thesium refractum
Begleiter:
Angelica stenoloba
Sanguisorba officinalis
Carex humilis v. nana
Pinus pumila
Potentilla fruticosa
Thymus quinquecostatus
Swertia tetrapetala
Primula modesta v.
Parnassia palustris
Vaccinium vitis-idaea
Festuca ovina
Festuca rubra
Carex blepharicarpa
Scabiosa japonica
Galium verum v. asiaticum
Calamagrostis sachalinensis
Euphorbia coreana v. yezoensis
Aquilegia flabellata v. pumila
Berberis amurensis v. japonica
Polygonum nakaii
Galium verum v, asiaticum f, nikoense
Geum pentapetalum
Alnus maximowiczii
Heloniopsis orientalis
Veratrum longebracteatum
Rhododendron brachycarpum v. roseum
Solidago virga-aurea v. gigantea
Thalictrum minus v, stipellatum
Convallaria keiskei
Betula apoiensis
Rhododendron dauricus
Sorbus sambucifolia v. pseudogracilis
Pedicularis chamissonis
Anemone yezoensis

Moose u., Flechten:
Cladonia rangiferina
Hypnum spec.
Cladonia furcata
Cladonia alpestre f. aberrans
Cladonia mitis
Cladonia sylvatica
Rhacomitrium lanuginosum
Cladonia nipponica
Cetraria crispa v. japonica
Rhytidium rugosum
Cladonia hondoensis

kondoi

fauriei

AuBer dem je eimmal in Aufn. Nr. 2: Luzula capitata

= o

+ oot oe

(SN o}

+ o+

+ o+

-+
|- V]

PN

[\
WA

SN
[EREEE
o+

+ .
+ +

+ o+

l:} 1:3 1:3 +:2
Y 2.3
4

+.2, Anaphalis margaritacea v. angustior - +, in 5: Peucedanum multivittatum - +, Juniperus

chinensis v. sargentii - +, in 7: Alnus hirsuta - +, in 8: Leibnitzia anandria - +, Hemerochallis middendorfii - +, in 11: Spiranthes sinensis -
+, Gentiana zollingeri - +.2, Tilingia ajanensis - +, Polygonum humile - +,in 13: Leucothoe grayana v. oblongifolia- +,in 16: Lycopodium selago
v.appressum — +, in 19: Maianthemum dilatatum - +, Carex spec. - +.2,

Fundorte: Apoi-dake 1 - 19,
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Abb.5. Verbreitung von Japonolirion
osense Nakai.

Tab. 8. Japonolirion osense-Gesellschaft:

1% $E1s 1968 #3H

43

DT, EbOTHAEME 2R L, MAFRMA 2o
B IR PE MO PR N3 1T &4V, 7
EVIIFIOH TN YR IHEEIL, 20OFHD
ERMEIHIG LT E D 2L O T BMIIKS SN 5,
2. JEfgEJE
/Oy ) F—AF ) T AR
Hypochoero- Caricetum tenuifolmi (#£7)
INE TN TREREE L, AR BEEEED
fERICIZ ., BCRES EORBL2Hm R T, B
BAMEITE T, REOF EHHL T b, L LIE-
HFOMASL, 8% & - TED S hiz < WHLES %

WA EE RS A O ZATL 205 LIid LIS
EN5, ZOMEmDE - & Eim<EN TV E0A L
BOT AAET, BN A TR 2 SR R 1 &
STEEbh T3,
7ARAE (ER 811m) Otk 300mb) LIt/ 5 h
5 COREERIL, = av ) F, FeERh T,
TRATAS X7, TEA S F Uy R2I LY
DT RAFHIEE LEENZ W, AU LETY, &
YINCHITRT, AAF, MY
N7 KO R ORERTEA % <

Nr. d. Aufnahme: 1 2 3 4 5 n - LY N >

Meereshohe (m) : 1890 1960 2200 2150 2120 ]\ ) Z /\'/( w3 0)73 ‘f}HﬁE’UT f) % o

Exposition: SSE E NE SSE - = 4= - = > )=

i E w4 B ZOEFRIFRTIRLEEHICT

Probefliche(m”): 1 0.5 15 1 3 < M 5 .

Vegetationsbedeckung(%): 85 90 90 80 98 S A F—F ) T AR L

Artenzahl: 12 14 14 12 17 » s
Trennart d. Gesellschft: L THX V) ?& ) Z t s T 3 ) °

Japonolirion osense 1.2 2.3 l.2 3.3 l.l = < g,
Kennarten d. hoheren Einheiten: I A F—F Fa A ’7‘ﬁ$

Shortia soldanelloides f. alpina Fo 202 2.2 2.8 “ y

Tofieldia japonica E #.2 * e . + HE s U i £

Calamagrostis fauriei 2.2 + . w2 %3 i, PIMERER332 L £ <

Coptis trifoliata . 2.2 2.2 2.2 +.2 st b 0 =

Géu pertapetalin e . 3.3 +.2 . TEMEL50% % T 5 4\,

Vaccinium shikokianum 2 22 1.2 . ‘ T B [

Aletris foliata . L2 42 +.2 3. EEBE}J%

Fauria crista-galli .2 . . . 2.2 o S -

NertHe Lo A81ntsus 11 . 4 Y% Japonolirion

Selaginella selaginoides F.2 @ % N

Arnica unalascensis v. tschonoskyi ¢ Ll B2 oo ozense- Gesellschaft (¥ 8)

Primula cuneifolia v. hakusanensis + . . . , ;i

Lycopodium sitchense v. nikoense #5i0 % ] A 7 e DA =

Saxifraga fortunei v. incisolobata ‘ + H 7‘— O)Eimj:' IiE‘T——%ﬁﬁEt’:@Li\
Begleiter: Ao - KT \ = -

Carex blepharicarpa 3.3 2.2 1.3 1.2 4.4 éz’@& L 7‘:'67'\":'?1 % é v ti‘ E‘E C"EE

Anemone narcissiflora + 1.2+ S . -

Andromeda polifolia PO TEOPLEBEBTHADIZHT L, F

Ixeris dentata v. kimurana +.2 +,2 s R e

, YV U OHEEREEERPIEL

AuBer dem je einmal in Aufn. Nr. l: Peucedanum multivittatum - +.2, - -
Tilingia ajanensis - +.2, Hepaticae spec. - +.2, in 2: Tilingia TWh, #XV7O5MmEXAS5 12
holopetala - +, Lycopodium selago v. appressum - +.2, in 3: Buphrasia

insignis - +, Pedicularis yezoensis - +, Gaultheria adenothrix - +,
Rhacomitrium lanuginosum - +.2, in 4: Drosera rotundifolia - +.2, in
5: Heloniopsis orientalis - +, Viola biflora - 1.2, Veratrum stamineum
— +, Pedicularis chamissonis v. japonica - +, Sasa kurilensis - +,
Potentilla matsumurana - +.

Fundorte: Tanigawa-dake - 1. Shibutsu-san 2 - 5.

AL, BEEML, B0
F O RIE Lt o) 3 ALz
TELZV, 20 BbEMHLERNI
ETIE, YavVavArEEe



44 K& HEOS

L-EHMEROEMEERIZELTWS, 20K
FHEE L, 86K (1956) DA 74 Fav— 37
Vaw ATEEICREGEVEEHKE L > T,
F b RIE Lo & o1k, bk (1957) 12
&b &, IRZVDME- -REEMICET LTV 5
E) 4

I LEHRECADRE

ZNF TIZONT & BRSO R R
DI b, W EEEE 2 R T A 1 e T
SARE, DUNTAILEE, SU T by T
YV —aN) YA RESL RV /S F TR
2%y HEL COmEMEEEE, A by
N, FrIARFAFELBEBIIEE, b5 EE
WL, Y74 XFAF—h byNaxE
[l Drabo- Arenarion katoanae (2 & ¥H 5N 3
(£9)FT7HRAEBDTHA Y X 7 HEEIL,
FUTAXFAFEEET, A hyaxNiEzo
LD T KL Y X 7 HIZEE b T3,
o TFH v T4 XFAF—7h byNaxEHIA
T3 ETAHRA v A7 HEHEZTDE L EARET

9

o

4

F v TAXFXFOHR

Verbreitung von Draba

X7
Abb. 7.

japonica Maxim.

IIFERRET I 31T 2B AN A ofEE

0
B NN TRD AR
Verbreitung von Arenaria

[X16
Abb. 6.
katoana Makino (®) und von
var. lanceolata Tatewaki(O).
0

o

v

[X8 L E AV R viil
Abb. 8. Verbreitung von Carex
capillaris L.



Tab. 9:

Viola yubariana-Gesellschaft.

Saussuretum chionophyllae,

Ubersichts Tabelle der Minuartetalia vernae Jjaponicae,

1 Lagotis glauca v. takedana-Subassoziation,

2 Campanula chamissonis-Subassoziation.

¢ Sanguisorbo-Minuartetum vernae japonicae.

1 Leontopodium hayachinense-Subassoziation,

2 Calamagrostis sachalinensis-Subassoziation,

d Leontopodetum fauriei angustifolii,

1 Potentilla togashii-Subassoziation.

2 Festuca rubra v,

hondoensis-Subassoziation.

e Cerasteo-Minuartetum vernae japonicae.,

1 Typische-Subassoz

2 Erigeron thunbergii v, glabratus-Subassoziation,

iation,

3 Eritrichium nipponicum-Subassoziation,

Gesamtezahl d. Aufnahmen:

1 2
12 15

Kennarten d. Drabo-Arenarion katoanae:

Arenaria katoana
Draba japonica
Trennart d. Viola yubariana-Gesell:
Viola yubariana
Kennart d. Saussuretum chionophyllae:
Saussurea chionophylla
Trennarten d. Lagotis glauca v.
takedana—-Subassoziation:
Lagotis glauca v. takedana
Saxifraga laciniata
Trennarten d. Campanula chamissonis-—
Subassoziation:
Stellaria nipponica v, yezoensis
Carex stenantha v. taisetsuensis
Campanula chamissonis
Festuca ovina v, alpina
Kenn- u. Trennarten d. Sanguisorbo-
Minuartetum vernae japonicae:
Sanguisorba obtusa
Aruncus dioicus v. astilboides
Polygonum hayachinense
Calamagrostis deschampsoides
v. hayachinensis
Trennarten d. Leontopodium hayachinens

1 IT 1II

IT 1V

e

—Subassoziation:

Leontopodium hayachinense

Primula macrocarpa

Aletris foliata
Trennarten d. Calamagrostis sachalin-
ensis—-Subassoziation:

Calamagrostis sachalinensis

Carex doenitzii

Anaphalis margaritacea v. angustior
Kennarten d. Leontopodetum fauriei
angustifolii:

Leontopodium fauriei v. angustifolium . .

Erigeron thunbergii v. heterotrichus
Trennarten d. Potentilla togashii-
Subassoziation:

Adenophora nikoensis v. stenophylla

Potentilla togashii

Euphrasia insignis

Ixeris dentata v. kimurana

Angelica acutiloba v. iwatwnsis

Seseli coreana

Agrostis borealis

Thalictrum minus v. stipellatum
Trennarten d. Festuca rubra v. hondo-
ensis-Subassoziation:

Festuca rubra v. hondoensis

Pedicularis wverticillata
Kenn- u. Trennarten d. Cerasteo-
Minuartetum vernae japonicae:

Cerastium schizopetalum v. bifidum

Arabis serrata v. grandiflora

Dianthus superbus v. amoenus

Festuca ovina v, tateyamaensis-

Minuartia hondoensis
Trennarten d. Erigeron thunbergii v.
glabratus-Subassoziation:

Erigeron thunbergii v. glabratus

Festuca rubra

Deschampsia caespitosa v. festucae-

folia
Trennarten d. Eritrichium nipponicum-
Subassoziation:

Eritrichium nipponicum

Tilingia tachiroei

Viola crassa
Ordnungs Keénnarten:

Minuartia verna v. japonica

Carex capillaris
Begleiter:

Dianthus superbus v. speciosus

Thymus quinquecostatus

Parnassia palustris v. tenuis

Viola biflora

et |

v IV 1V
. IV 111
. Iv. I

. IV 1II

-

. vV II

IT 1II
vV IV
. IIX
. I1I
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EHEN, CZTRIEEDA bINaANERETLEVIET, TRA VX 7Y EELF V7
ARXRFAF—H bINTREFHIZEDTH X0,

TEXIIS TN YA T HEILF Y T XS X F—H b REEFAO R
LU ZMEBARL, TS IZKIET 2304 HHTWVWE, L LEFDOKAER S CldtF 0
WEEZ 2 2V, BUCHMSLOBE, 7€~ I 3 F7H—2/5 /Y X 74 Cerasteo-
Minuartion vernae japonicae % #3522 & &4 5%,

L WA MRS, MA@ EECHIET 2 2/5 U X 74128 5T, a8/ v A 74
ﬁ@ ‘ Minuartetalia vernae japonicae 2% & 575,

TNy A 7RI, EEAEEORHEDII S, ZhiIGThiEmLAERD 2 —
SOBENH P, ZHIZOWTIEFIIZERE Lw,

a8y ARG, 30 9/ ST VT A O REAEYREE D BALTH B Thlaspetea
rotundifolii IZXGTAEDTHBH, HERD I/ /) v X 7 HEHDOBT NEEHIZOVWT
B B @ISR R LA A U TR L v,

VAT F—* TATHEER, HEROSLEAKER R &£+ 54/ A5 BB Cari-
cetalia tenuifolmi IZEEN3EDTH 5, BHHADEKTIE, AMNESLOAY~ v P
[l Oxytropion japonicae (Zxt[53 5, dbiE &L O Z DdbptHoL 7044 2—F > <%
v b4 A Bupleumo- Patrinion sibiricae IZRAZINBEDTH S, Zh 5O, #EH
ZonTiE, AlicEEAREREZ FEE LTHRT S 2 L1275,

XV IEEIIDOVTIE, HARO & IEHMEYEE 2% & LIzhlizal 0,

IR A D B S, RO GRS M L €, MRS 2 Wiz 2 iV E 0 g
b, PHEBEEICE T2 20X D SN ARBEIZCLN, 2B DIEs &) & L
VRS > TWADOPFEHMINTH 5,

N FICH T 2EEDOE S

IR R A MO T ARV Ny A 7 HEHOKEEIL, fholilgicdnTy, IR
Sz B Twd, $abb, ILOR~ERIEOES 2 DD s, & 2 VIZatEE
0)5‘5%’[&0)11&72 EFZNTHb, Zhizet Lo ~Iefm., MEICL- (R#ExN 3
Ze0Il, — DI LRk IC, N < Y EES. SHEPRHE S b v TEBEA S
0)1#1“&£i%bhh’(b>*b‘o

1. 45E&E (1668m) ([X9)

REDEILEIZIE, EFFEROW 302 25T, AHEICIZVEEDILITEZ 2§ ks
Do BBREE, 2—3DEEEOEENIEH LTS, VEEOBEETES 3 IXREES R
LLTHIGNTWALY Z7ES T4, VUL YY, NTuxs/4H4 81, TholfgeEns
¥ B 2 o B0 o e A URBEE A & 3R R O BRI B

BimEid, L EM L TR RS 25 B8RSR L Thbh, "M wY, I¥7N
V)X, FIURHHLEEELLE, B 1 mNOBKRESAAEE ED, FOMIcean
ARARF, IXYTFURYS, FANRNXFSTHI, VT /7&/% EuaERE Lo
EEEEARRLEVEE A HO TV 5, FAEMOBLITITEMRIZEZE TP, ZhoskE
L7-RAsE A S 5 <ﬁmrm£<@nu\yﬁ$7m17®F£Lt EHEE T 5 A,

X INFE THESHEO LB L LT, Ordnung, Order (2%t L T4 — % —, Klasse, Class |Z4fL T
75 A% EDFEEHCEDNEH TH - 72 HFEEIE, Ordnung 1235 U TEEH, Klasse  (2xf L CEEM
EHIBZEERELLY,
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Abb.9. Schematische Darstellung der Serpentin-
Pflanzengesellschaften.

1. U%E AF7H vk, By v/Sxz 3 LEKE,
CaxnNeTs/fE, D7y rHvsr—rvunax
AAFHE ENA=wyBEU3 Vv Y s RO
Foixe aik

1. Yubari- dake: A. Betula ermanii- Wald. B. Viola
yubariana- Gesellschaft. C. Saussuretum chionophyllae.

D. Allium schoenoplasum var. shibutsuense- Deschampsia

caespitosa var. festucaefolia- Wiese. E. Pinus pumila
und Alnus maximowiczii- Gebiisch. F. Felsenspitze des
Diabas.

2. PBIE AasrEr—/{<URE Baix/t
T4 B, CEMEHPEEE

2. Tottabetsu- dake: A. Vaccinio- Pinetum pumilae.

B. Saussuretum chionophyllae. C. Schneetilchen-
Pflanzengesellschaft.

3. RFEL AT Byorahvotk CarEE
—NATYHE DF Ty FyI—anI YAy
HEE, ENA <y, axy NREHE, Fe/¥7 A
+utk

3. Hayachine-san: A. Fagus crenata- Wald. B. Betula
ermanii- Wald. C. Vaccinio- Pinetum pumilae. D.

Sanguisorbo- Minuartetum vernae japonicae. E.Gemisch
Gesellschaft des Pinus pumila und Tsuga diversifolia.

F. Thujopsis dolabolata var. hondae- Wald.
4. FEL AzarEr—AfwUBE, Bivsies
v ALEy o#E, Cr otk

4. Shibutsu- san: A. Vaccinio- Pinetum pumilae. B.Leonto-
podetum fauriei angustifolii C. Thuja standishii- Wald.

5. BERAEEM AsE®ECIIFSH-a/y A0
BE, BLFIs 7 by uFyy—dAesH) v AR
5. Yukikura-Sattel: A. Cerasteo- Minuartetum vernae
japonicae. B. Sanguisorba stipulata var. kisinamii-

KD BARDOEILIRA IR T2+ T 2B A OfE 4

BAEERTE O IFOfHEIE. EROBE
% &R TAEE BRMBEOR T & % 5
TWw3 FE LS ZET, HKBOK
T LML A5 LS5 TRT, Z2izy N
FAILVEHENR OGNS, B0,
B LM L THERWALE R 3T
PRI L BT, ZZ1cax e Ty
HEMEL TS, 13k T4 1 #HE
Dty W E U CEBESMEERD R
RICE2FBOM LN Z <, BRgmE
ERIZITEDOTZELH LROKEL 5

N, —HEH+ 5 &, BFE LT, $580M
Fvg & S LT v B,

IR A C R o A8 R HIZ, ¥
TYTHYFDOLNFEHE S DT, Hikk
BEOEHE F I RET 5 SRR & ISR
B EHKAE S > TWd, ZhizonT
Eb6-DTHRELLV,

2. FERE (1917m) (X9)

FEEE, HEWkOEREEEZH D,
T2 Ot 0L FE BRIE MU S AR AEEE
THMEEICE S TR EShTWwd, BREOKE
I EEEAR T, T/ VAT T, FU
TNV B BRE L, ROREI O E G
HIZE S THED AN T WS, FEHIFHE Tk
THIEVEE LOBEDIEIN T UBETH
TAH, A <y OENEBEREME S O B8 A
TELE LTV B, F 7 R IR R

D=DIZEE L - e L Ron

3, ZOWEHIE, 2zt Ud LLHE

Bl T Wb, ZOWEEIcIx e Ty

ABEDTA A Ty A7 HEHENFR SN

3, TEAREOEE G, Fv T4 2FX
4 THEZOBEBIZEL TV IO BES N
A, FhbsidThs EhdTHRNEZLD
T, ML OREYIEREE AL L LT R )
XL LENFE TV EDL ST

3. 7AAE (811lm) ([X11)

7 ARA EONMET 5I0iEE H & sEL,
BlEs, IREBOKRFERS, AA —Y 7RG

=
0 et

Calamagrostis longiseta var. longe- aristata- Gesellschaft. |y DR EE L [ElFkIZ, B IZBEFTEOREN
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WhLBLL, RIEMRETH S ([M10),
EHILTRAETIE, BEEEEOHEY
Ho T, FBEOMOILEIZS 5%, &l
A AT, Wb U B LWEERIIZE TRY
T&ETW3,

27 AR EiE, BEEDOEES £ 0
RT, BATYEIROMIE TH S D, 2h
37 KA BoBEEEE PIRVEEY 5O
TWT, KALE, bt vg
I, & 5 WISTREREERE 2, 6L L
EEERFILEHS TRELTERMLTE
ZEWIKBDTHESHI .

THRAEDOINBIZI—EHTIEIREWEL &
> THBICEATED ., HERE LoWED ‘ . N
EIZIEH S T DEARKRDS D20 K {3&-T )

W3, ZOMKMEEIMOMIBOWR S > TREKE 22134 0D, BIEAE A S 0K
YN EDRENIDIIMETH D, ZOEBITPEOMER 200mFHE F ClaIRE T,
IAFTEFELEZRKICESTEDLNTWVWE, 2hE) ETRRTHALY Y YA,
FIEE LS BF > TW5, MBI 300mhEsr 5, BMOEVuER Eg S1oE Lo EE 2 H b
N, 700mplEA5 kg, ELEFEENM vy BEERICLSThHO NS, L LILHO—AD
BNET T H v SDERMRAERD . ABREHOEES 2 RE VWS, THAZ VY URKRE, S
HEOBITHIE, —MICAXFEEETAHEFEFICN NS TIAYOEET 2 MEOMBE R
LT3 (M12) Bk - TIXZ OB L L2 0 0L 5D TWE, ZORHITRI2IZ
RL7ZESIIL, PN TIVOERERENZAT, IXFT, I¥YNY /X EEDRED
HET2E2IE, AZRF, MFIN TLETY L LOBRMOEFERBBFEN RN FEARE S L
TWb, ZOMEIE, HLEE ARE WIND—

LOTRA BEOBAES DAY ZAT
W5, BEERBBIED ) b7 AL 7H 3L,
THRABFICEET, L2y 7R FizkW

APOI-DAKE
42°

oz e WV e

: 5 - \\f : o 8/1m i M.
VHEELT, ROTHELG TR1T gy o od momikpat
HFI—FNINNFTIYEEL, f&ﬂ’ﬂ%@: A7HT /<, B7HRLT7HI—FNnFTa
(Miscanthetea sinensis) & DLEfEAN % R, Cxvaw ) F—+ s T ASEE, DY
<, B, ST, YRR AFEMIz 72 YHE ENMM vy skiveny /2B

F}?Eéﬁ-é/\g bDTHS, LALIDE Abb. 11 Entwicklung der Pflanzengesellschaften
O BEEMEERERO EREEANGEET 5 2 des Apoi-dake, Hokkaidos.

LI ETFREORMA H B L 12E2 5 A. Picea glehnii- Wald. B. Cirsio- Pinetum.
na, C. Hypochoero- Caricetum. D. Betula ermanii-

. = . Gesellschaft. E. Pinus pumila und Alnus
?ﬁfz”rﬁ'ﬁ) 5} J:U):%:U.Iliﬁﬁili‘ E’,ﬁb‘)ﬂfﬁ]’ maximowiczii- Gebiisch.
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M12  TARATHFI-bENFTIIEE (THRLEF)
A b.12. Cirsio- Pinetum auf dem Apoi- dake( ca.600m . M. ).

22T, BEACMATIINAA Y, IXYINY I/ XHEVETRA D v N EDBANE Ty
YA HBIELE, HEEOCPLHE BB OB NEREI VAN 5 TS, 2PV aY S
Vfh—* ) T ATHETH 5,

IVaAYVYF—A T ATEHED ) B, IR T00mLI FIMET 5L 0lE, XA XA FEH O
WEAEAZ W, Chi b NHEFEEL TS, —H T0mU ETIE, 7737wy Y Ik ek
OElEN LN TAAFHMOBREIIEZ Cwb, Zhahy N/ a4 afpEL
T5, TRAEOEHEEND S bR EFLLCTH Y7 NS Y HEERICET 55, Wil
HEOHRIE RHTWE, Thia b VAV IEREL LT, N YNERED) HIZE
D5,

TARA X ZHRER, T Oy ) F— ) T ASREOSIRNIC & BN 7 B C
ELTWd, —HTYVawy ) F—% /) TAFEEIR, BOEASBEEEEDERTReILE
FA U Z=HEE 2T 2121330 6§, B I3 L 72/ DB AV ERE L T B, 2 /N
Hizid, 78R4 VX 7 BHEORR PEAT 20X ELETH 5,

TRAFINFEELGTRA H V3R, TRAELYEFEOHRIETEIIVINYERFLZED
EARIZ, 3v<eny /X ERFRRZSIHICET 50, Z2h o IdFE0LEREL2 & /-9, mA
DEEAERTAI2EFE->TVE WV, FEEICEITZ2IVIYNVYERTE, EhDTRIDL
RN THEEMN2ME T 22 LA CE LD - 72,
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4. BEl (1914m) (X9)

BupEnd, MR 2 IR 2R L, ILEERE O SIS, I AV HEN, YD
BABEI L THHOL SN, 20THIR, aXAYFbLUe /F72FaticBifLcw
%, MEITAERIT, BEEEEOBEA L EBAEY L, 20BN vy, IXYTAALY
DEABEF - THD, BLYOEIZE U LWERSTIHMERINZ, NFIFrEEED

HAEIELLTWD, £-HH
IS K & 2 RIBOBMImEIL,
ZIZENFIREE > THE R RET
B, SHASH)VY AL LR
FELABEERIFEL TV A,
ZOEEREFIZ, HEREEHE
SRR | B A R O R T
HobnNTWniw,

EXEROELICEET 5/
B ziE, ST b F T —
TNV AT RENREND,
FUTRITFVT—TIN YA
JHREITS 5z, BIEAEE L
BEBOBET AMBEICE UL, ¥
5LVWREIc g ER L TWwa,
BT O/ bRt 121, FdELo
BEMED £ <, DEIOEAR TR
ENTWEH, 3L BRI LA
HTk, s A/ T YA, &K
VNI XN EDRRRE
DEAEFZLA-THY, 20 %
NBEOEEEE L T 2D @EL T
b3, HiFEENYFATALTY
VEHE REERIAL/ATUY
AHBEELT S,

A A OBH LITIE, F
ThIIF VI, NYFATAL
B, FRFTPRSs INRY
THYLEERER, A/ TATD
ZOEEIRLSNLY, 2L,
B o)A B s o0 R L
RETANYFATALEY T—
T I ASHEICAEINE LD
Thbd, ZOBEIIODVTIZFNE
HBET 5,

B | O TERE OT-EMIZ 1,

Tab. 10: Cirsium apoiense-Pinus parviflora v. laevis-Assoziation.

Nr. d. Aufnahme: 1 2 3 4
Meereshihe (m) : 450 480 550 500
Expositign: S SSE S SSE
Neigung(“): 30 32 35 35
Probefliche (m®): 100 100 100 100
Hohe d. Baumschicht(m): 3 3 2 3
- - Strauchschicht(m): 1 - ¥ ey
- - Krautschicht(m): 0.5 0.5 0.5 0.5
Deckung d. Baumschicht(%): 15 5 20 10
- - - Strauchschicht(%): 15 - 2 2
- - Krautschicht(%): 85 80 90 85
Artenzahl: 27 31 37 A2
Schicht

Kenn- u., Trennarten d. Assoziation:

Pinus palviflora v. laevis B 2:2! 1,1 2.2 152
s . . T2
Thalictrum minus v. stipellatum K g A & +
Alnus maximowiczii S 2.2 . 1.2 2.2
K . +  2;2 .
Cirsium apoiense K * i +
Picea glehnii S &
K + + +
Quercus mongolica v. grosseserrata B 1,1 1.2 @
S 1.2 1.2
Seseli coreana K + . +
Betula ermanii S . +
K + .
Kenn- u, Trennarten d. lypochoero—
Caricetum tenuifolmi:
Lespedeza bicolor v. nana K 3.3 2.3 1.2 2.3
Hypochoeris crepidioides K +  +.2 .2 +
Hypericum samaniense K +.2 o+ & +
Aruncus dioicus v. subrotundus K + 1.2 l.2 1.2
Erigeron thunbergii
v. angustifolius K +.2 l.2 4,2 +.2
Silene repens f. apoiensis K +
Kenn- u, Trennarten d. Miscanthetea
Miscanthus sinensis K 3.4 2.2 3.3 3.5
Arundinella hirta K 2,3 2.3 2,3 1.2
Potentilla fragarioides K * + + &+
Sanguisorba officinalis K 2.2 3.3 2.3 3.3
Rhododendron kaempferi K 1.2 1.2 1.2 1.2
Adenophora triphylla v. japonica K o o - +
Scabiosa japonica K + o +2 4 +
Spiranthes sinensis K
Begleit
Carex humilis v. nana K 1.3 3.3 2.3 3.3
Angelica stenoloba K * + L2 12
Swertia tetrapetala K +2 A4 L +
Thymus quinquecostatus K 1.3 +.2 +,2  +,2
Pedicularis yezoensis K L2 + 1.2
Anaphalis alpicola K C . 1 o L )
Galium verum v. asiaticum K + f B #o
Festuca rubra K 1.3 1.2 1.2
Pinus pumila K .2+ +
Artemisia japonica K .2 .2 +,2
Primula modesta v, fauriei K + +
Potentilla fruticosa K + i
Veratrum longebracteatum K + . g
Polygonum nakaii K + 2
Angelica ursina K H =3

AuBer dem je einmal in Aufn. Nr. l: Vaccinium vitis-idaea K - +,
in 2: Berberis amurensis v. japonica K - +.2, Festuca ovina K

~ 1.3, in 3: Carex longerostrata K - 1.2, in 4: Galium verum v.
asiaticum f. nikkoense K - +, Prunus maximowiczii K - +, Hydrangea
paniculata K - +.2, Epipactis papillosa K - +, Spiraea media K

- +.2, Carpinus laxiflora K - +, Calamagrostis sachalinensis K

- +.2,

Fundorte: Apoi-dake 1 - 4.
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BN T oOEEL (BFEIRL) PETR NS D, Z0EET O LHEE L+ Wil
2, FUY T YTV —an Y X HFEEOMA AR Eh s, 2B L oFE T
bELD, BB LR EEEEE I TWAEDEEZ END,

5. Effpil (2228m) (X9)

EfplLE T IEFRILEOBERMEEDOILITH 3, FEORE 7 5 ICHT 288 HIE. 1L
25 kizh- T, 70K, I ¥ v+ FEARK N A v VBEOIEIZES L, EETIE, ¥ 3
YV aYARY, AT FaveEe L-EHEDEEDY, »E0OEEE EODTW5S,

PERHE ISR R A DB AP £, E LAFmEICE, My, KAy FIvY<x X, #Y
a5 v R EOERICHIIESY 2 F LA ABEICE -, THD AN, FHIEL &ED T LU
EHBERLTWS, 2O % BEHESE ORI IZ B/ N A £ < BE L, HHIZR
DR VEERRBE TIIER L -t 22 <. 2 0—EBIXBICH U 2 KRB EIZE RATWV S,
RN F I ALEY IHENPRENIDIETIDE ) LWEMTH 5,

FY SN F I ALXY IREOEMILIZR OB LD, BIED O &I E £ DR
12U, ELOIDEY~A AT Y /)y 7S ERE, BINEOLOEIFITXF VLY uliiEE
ELTXGTADPHEYTH 5,

X13 a5 EE—/ATYHERIIBFE TSV Ty F—F ST N
B (7R

Abb. 13. Vaccinio- Pinetum pumilae mit mosaikartig vorkommendene Wiesen
Hypochoero- Caricetum tenuifolmi am Apoi- dake( ca. 700m i M. ).
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M4 T EEMVVBERCHETS AV e Sy ARy TS
EfBil)o
Abb. 14. Leontopodetum fauriei angustifolii wachstmosaikartig im Vaccinio-
Pinetum pumilae auf dem West- Abhang des Shibutsu- san.

EHLOY A AT Yy S EEEL, REOMR @ < TH o mEIZERE b | BEIRIHE I
MELT, BORAERITEP, BEEHOLV OIS A Y 20y 9BRELIIHIT 6N S,

EHTBEBAARLZEMBO—HIMNBT 2720, BEEIZ{, & ITHAIOBEREICIZE
HRER T A DL B, ZOEHOEIL, —HOR2HR LT, 7TAMBDETIZRITLEAY
Wk 2, HEORME R TBEREEORBAED D12, BMER S K< ZROREL R
b, Yaw YV aAS, A T4 F Y, Fravh 0N s, BEARLEICHE S EHE
FEAREZELTWS, BEOEMLTIE, Z0REEFEHIZ, BABEEOHEEELR T+ E Y 24
TEHOERPHETH S, 4 XV VIEHERFIOEET 24, EERPICEBERAEAOESETH 5
b, ZORBBICEIZES THET Y H S,
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6. #IE (1963m)

BINEE, ELEFICCEBIAREZFMIMEL TWED, 2 LoA LMD D, %O
HFIZIEALBYDEVIRENS,

BNEOTEEITEEIZL SNXTERIPOWS K, F ¥ v EEIERNICER 2> TWa,
ZOFEMEDF Y v HFHEEL, BRIHE TR LT Y H 7, 3AHNTT, FHATEF, X
ZH I RS EOBERAREERICBEE b b, HEITEMIZEI N2 Lo A LEREDS
AR AL, ZORBHICEL T AEBOKRE SIS EMICEBEIrNLXTTT, 220,
EHOEIBIZIB->T, AY M) AIL, FINFAIL, FYaAVH, YavTawRATFLEN
BELTWAZTTh b, BBEROBERMIZIE, Y a vV av Ay, A=y /A Y 2%
FEULABEERE, 242Xy Y, IADITEEDERHEISELTVS, —FHXH
RN o WER EOEE EX, BIR LN Iz AR NeFr 22 o HENR SR
b, CHIZEMHLUOE D E IRV ZEVREZD I FIFXF VL 0FEHEL LTEFINE5D
TITER 5 2% V) o5 721500 m~1700 m D{EHERMICE T2 8T, B L T2 2 ERE R
LTWb,

IFTHF VAV OEBELT BELEPEIONTICR SN2 D, Zh b5 icI3fEEHKR 0
BIEEACR N LY, L LpEho ) 5, EHEEIME L T, EHOBENI L > TR
ABELSNAHICIE, A=YV /A X REFINFAILIEN, The I/ FAIL
FREL LTRST 5,

X15 AV AF Y vEE
Abb. 15. Leontopodetum fauriei angustifolii am Shibutsu- san.
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[X116 Xy (FEfp)
Abb. 6. Japonolirion osense Nakai am Shibutsu- san.

—HBNEDTE LHE A 5 8RN T 2 BIBEOKEIZ 1, IR & 2 EH 5EL, 22
ICIEBER, Y a9V a9AFEAZY ) ANV AT LAERE LS, ZOEMEEE
hIC ST AEEREAOBEARNIIE, EMUICRoNAED LREE L XY T HEITFE
Tihs
7. ABE (2933m) FLUZOREM

B DA S 3 B FTIC B L TH D, ZORBRRITOM®Y THDH, Zhb
3, AHRBEBRITE, 2<OBETH- T, ERITL - TEH, BEMEFRAOMAL L -
T, 2N 3I1EETH S,

A5 5 ED ORBEEME SR OEYEEKIE, TNRTI7EYIIFTIH—aN /v X 7%
IZEEHENED, FOEBHIZEICAZ VBN T WA 20, BT &L O RICL
TWh,
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K .

KAgE (2812m)

AA OISR FI2 6 1T 3 E oA

KAEIHE O PEEHR 1 BB 2B A AL A THEUIR T H 3 %, sEVARED
72, BEBIOEY D OFGOFTIZ, RO DLW, BSBFEENHDIITEL VY, ZhH Y
EVIIF =N YA RHEQOMATERETH > T, HLVEBED D IEEND
EBDHBAF > T\ 5, MIANFHEEEDTH T, HEEN S, BOREL —IFHENSh TWaHTT
2

Abb. 1

E 5 LB OB A
1.#AHF2418m, 2. FAF2610m,
2570m, 4. /iEEEE 2768m,
6 . FFH2800m,
8. JHFAF2696 m

3.8k I
5.5 52933 m |
7.8 5512903 m |

9. AH MR

. Verbreitung des Serpentin Gebiet im Shirouma-

Bergmassiv.

1. Asahi- dake 2768m . M. 2. Yukikura- dake 2610
m . M. 3.Hachigatake 2570m ii. M. 4. Korenge-
san 2768m ii. M. 5. Shirouma- dake 2933m i. M.
6. Shyakushi- dake 2800m @ M. 7. Shiroumayari-
gatake 2903m . M. 8. Karamatsu- dake 2696m
@M. 9.Happo- One Grat.

13, BEBHAERAAD ZAT, P4
FEEDEV, BIROSPEA TV S,
2) /NGEFEE (2768m)
NEEEIL T ORI A, K
) CAZIERSEOEESE TH 59,
Aederizim ) Bl T - Ty OPHER}
5L, RIHYBOBENR S 1
B, EOMRFIZL 5T, BOEIT
EHEVELL BV, T2 CIIEEE
EAIE L 22, BAERHRISE S 72,
BEONIESHAR NS, ZOHM
BRI, RO REED RIFC, 2t
ZWbUNTIXAZAFAEELT, B
B O ZMBIR A WFE > T VWD, KB
B BRI E T, IAXA Y,
HoAggG DL R, IRANPHAP
7T — 3 A X 7 HEORBEY IR
IZAD ZATWS, 206 DBIERME
EHOMPEEIL, 7 EYIIF I
— N YA 7RO T A S L
T, A4y /) r Sy EEEL LTX
nENB,
3) EAEHE (£12400m)
(X9)

HEEOILF D, TS LHRT FO
rRRERER I, SFHTIEL, LEEICE
5T, BEEEE LS TR ENT
Wb, ZZIHEHR40mEiIRTIEH S
2, B R IR E BT R ASR . A
FIFEA TR D 72 85 | ZBHE O FEBIE I
EHIZEVNTE, HI500miZEmnE
HETE LD & RISofEr RS h
3, B AL, H PRt A
ERGBET, 222/ Ev3IIFS
H—TN Y XTI REDSVAD 5 T
W5, ZZTIE, iz 5T, 3 ¥
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TLTHF A TF VTV, 3T F a2 ENFEL, BRI ETISRN2 7
Fr&nizzd, IvYvLAIHFMipEL LTXyEN5,

EA BB S, BLAEA T, Bl ~ 2 anfEED/NEN Z VY, —EREIDELD
emPNI O BED HFE U - MIIROFEOFRBBEIZIE, 7B Y NRY, DAV NATHEL,
EBEOEWVES E > TW5, ZOBFIZIE, LIELIEARY FIXY <A X0ETEH, 20

PHEFHELAZUAP D EEDETIZEE S TVEY,

HEGEFHIBOEMIL, WA LFHE T, 2RICEERKEARD /M P FE L TW i,
<®mﬁ$0®mhpm¢m%m‘mﬁm®¥ﬂ@é\k%ﬁ+m®%ﬂ@?0§¢%ﬁ\$
THEIIF AR U, Wl 7 B I 35 79— a8 U XA o HRED, BRENELET

[X]18 W ANGAF (NEFEL)
Abb. 18. Arabis serrata Franch. et Savat. var. grandiflora( Nakai)auf dem
Korenge- san im Shirouma- Bergmassiv.
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BAVHIZIE, 2% 7T My F UL TwS (X21), % 2 FHE O 5 SR/ I
PEHTIE, A ATV YR, X7 T 0 FVIEED, RRRFBOEERDNLLEE STV
bo ZOMMIZEILDBY) THEH, ZOIbLX 7T b F Y IRERERLIIHFEEL L
DT, B% 5 EHERMTIE, B0 DICE3FEEE By, L2, 2F7 7 b o5y
Y OFHE FOMEIZ DN T, BEFRBROED P H 50T, fERIBICT LV, Zot+
AT YX AL EDSE EV L, B, SBENR DIt TN T VIR - TEDbLN TV 3,
2D &) B EEREBRO/NMIEL, BEE L UME OB —2mER L, EFEFN
EHELTERINZEDOTH S,
EREILHOMAERTICE, TATEIIC & AU BEAEREE PR 5N 5,

X9 TSR s (HREEE)
Abb. 19. Minuartia verna Hiern var. japonica Hara auf dem Yukikura- Sattel
im Shirouma- Bergmassiv.
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4) JFHER

HE&ER G OFERES» 5ikES 2 AHRRIE, #2300 m L) Loftathz i &, 2hE
ST eEIBEIEATHR I TV E, AHRECIE., BEEEEOME T, N v VR
A, 1T00mMBEE CTRBELTEY., 2RICE L% > TalltEomtid & £ - KiESM I T
W3,

NFRERIE, TREBTIEMOEVOERr 2B TH 5, BEROFEERE & ItRE T
PR OWENESL > TV,

HEFHA ISP 2, ZIZRERIRIKREI K S, ZOFHITKEKRO /- © ka5
LT D, MERIISBEROREROBbE 20, A4 s T) Y 25T & LASEROME
4 h, BRSO E & ERC, BERICHELTWwd, 2044 e ) v AR WRE
PEERE T, EE L AEEEEAR L, ZhICA T I XYY IPEET 00— BINTH
b, COMEHEMIIDVWTIFRRIIOTEH, EAEREICEI212X 7T by F U,
HFL DY TIZBEDP D> TWEDHPHBIYTH 5,

AN RIEOICEE £ & OCEE ik, #H2100~2400 m T Tld, B OBAEZREIZ, /N
TYHBEVEARY FIVTAZXOMBEPRESA2MEBTCH S, ZOFEFIT, 77 IS 74
—aN) YA THEEDIN T AT FHEBEHYTEIENTH S, L LEAEERHIZL
ENT, IATALFYY, FNFIATIIUN, Y av TV a P ATRENEL, IFTR

X120 E A BRI OBES A
Abb. 20. Serpentin-Gebiet des Yukikura- Sattel.
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Tab. 11. Sanguisorba stipulata v. kishinamii-Gesellschaft:

Nr. d. Aufnahme:
Meereshdhe: (m2) :
Exposition:

3 o
Neigung('): o
Probeflache(m”):
Vegetationsbedeckung(%) :
Artenzahl:

2

2400 2400
E B

Sanguisorba stipulata v. Kishinamii
Carex blepharicarpa

Empetrum nigrum v. japonicum
Calumagrostis longiseta v. longe-aristata
Aruncus dioicus

Erigeron thunbergii v. glabratus

Festuca ovina v. alpina

Thymus quinquecostatus

Dianthus superbus v. amoenus

Hypericum kamtschaticum

Adenophora triphylla v. hakusanensis
Minuartia verna v. asiatica

Fundorte: Yukikura-dake 1, 2.

+ o A

[CRCR SRRV CIe] v

XY IEFEE LTXS SN 5B, #2100
mPTF T, 7EXIIFFH—a/N )y x
7B, RARILE O B IE VL S
BIREIZ, A 42Xy TVEF Lz -BEE,
7aNEFRE LEREIZED N5 LD
12485, SHIZTAHTIHINY T SHED,
BIR FICIRVEEZ L, 7ETIIF 7Y
— TN Y X TR HEEIIRE 252 L%
WL, AEREomE IcoAa B 5h3 k512
%5,

V BEEEREORFE

FUTAXFRF—aN )y A7 HEAD
BEEIL, KEFORBESFELHXN S
LD &P, ZT0H B HEE O SRR L
mIEROEAEEZNZ TR EIh T,

[X121

EREHMDLIF 75 Ny F Y I—FF LT A ) ¥ AREE

Abb.21. Sanguisorba stipulata var. kishinamii- Calamagrostis longiseta var.
longe- aristata- Gesellschft auf dem Yukikura- Sattel.
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Jilss
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Tab. 12: Endemische Sippen der Serpentin-Gebiete der alpinen Stufe Japans.

BET AEEOTAUL, HEAIE L OFRYY i w tonigasactase.

;j > Leontopodium fauriei Hand.-Mazz. v. angustifolia Hara et Kitamura
%1 D /( % Jo Erigeron thunbergii A. Gray v. heterotrichus Hara

ﬂ' v 7\‘4 %+ fﬂ'*j/f/ A 7—H—¥¥ﬁ Hayachine-san,

Leontopodium hayachinense Hara et Kitamura

m%ﬁ%ﬁ%?ﬁfﬁ l22oW({EZDE, ZhbH Primula macrocarpa Maxim.
Sanguisorba obtusa Maxim,

u‘ﬁ[ n %’ /7}%50)}%&& Ehi: iﬂlﬁk[ﬁﬁ 2 %iﬁ Polygonum hayachinense Hara et Kitamura
HOBLY, BOFLORBIOT AL, T o v s w5
SO TNV =TI T TEZDZEDVIHE  rrimia yuparensis Takeda

Viola yubariana Nakai

ThdH ° Apoi-dake.
— N N e Hypochoeris crepidioides Tatewaki et Kitamura
. A v VAV
5 ‘i‘ LFNETY /{ N b Erigeron thunbergii A. Gray v. angustifolius Hara
FIY, FUT T/ A, NV TF AT AL cirsiom apoiense Nakai

Saussurea riederi Herder v. yezoensis Maxim. f. kudoana Ohwi

;\: W 5, ol ) A DRVAVA’)) % 7016\\ @0) Primula hidakana Miyabe et Kudo
/73\“: 75“$ < . ﬁﬁf(ﬁiﬁtiﬁﬁﬁmi{ﬁiﬁ‘: (/)%‘/]J\ Bupleurum nipponicum Koso-Poliansky v. yezoense Hara

Viola hidakana Nakai

ﬁ‘ L IH‘-Z‘%:“E‘ fis (:%{t DFEE %) % w, Z ns Hypericum samaniense Y.Kimura
o . N - Aruncus dioicus Fern. v. subrotundus Hara
1ZAEIBAFIE A LI IO R IE U728 Gattianthemun mivabesn Tetorens
B

Arenaria katoana Makine v, lanceolata Tatewaki

DT, %ﬂ:@@gﬂ@ﬁ“ LDTHB, I b Betula apoiensis Nakai
INTANR, F T XFXFE TP Tofieldia coccinea Richard v. kondoi Hara

Allium schoenoplasum L. v. yezomonticola Hara

@EE é’ %J 2LDTH A9 o Shirouna-dake und ihrer Umkreis.

Cerastium schizopetalum Maxim. v. bifidum Takeda

Dianthus superbus L. v. amoenus Nakai

X22 A b TN (FliEL)
Abb. 22. Arenaria katoana Makino auf dem Hayachine- san.
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EE, AU FIRIFYY, Vg UV T AREILET, 0B TH S
FyALFYY, IXTTAIXZ AL, EBOWFEIIHHLTED, 20560 S5EIEHRME
HHZ S LT U O, WAL, BHEE ORISR ) . B ASEI TR & v
2E9, DT N—FII 5RT, HERLFS L, FEHSLIE, 2051038 -T
WV,

EEE, VEVIIFIY, SEAF TV, IANIFFLELET, ThEOBHETH S 3
Y TIIFTY, AHAFTYA, A TN AIE, BE, F IS0 IEBEFE Ak <
Rltahzd, chsoBEfREaim e, ZOREE oIz, BELOEBIZEEN S 5
2T ER VN, Zh6IE, EDLOTH LV ICHEERMEEIEBAL, FRLELEDTH S I,
20k A, BREOSHEA LT E, BERE TR A, 2BROCETLZEEH
NBEDITT, TANIFF L EE, 20—FlELTEENTHA S,

LbnEE»S, FY T4 XFAF—aN )Y A7 HEAOEEEIL, LoDz L., St
DAY, BEOSEREZZEL, B ITA122o0 T, BOLOBERPHRVER Y, Z OfEK
BOSMEORED Eizd obh b, ZOMEmE:, HEEEED, 774 XFXF&H b
INAXRDGIHDO Fizd b 5bNTnwa,

INS5OMBIE, XSRSk 70 S EEEBEED T TR ENAREEDTH A ),

M23 3vwIIFUY () E7EYIIFSN (F)
Abb. 23. Cerastium schizopetalum Maxim. var. schizopetalum. (links) und
var. bifidum Takeda (rechts).
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VI £&£8

HEXIFHAOSLESRIET O, BEAEA OS2 25 L, 828 U /- EE A o
BB VHEYREITR EN T VS Z & &R 2056 ZEEOHEDH S FE DG 21T
W, Z OVHIBEORME R RE L,

1. SLSREEYE
a3/ A 74 FEH Minuartetalia vernae japonicae

F T4 X+ AXF—H FoaNFEFH  Drabo- Arenarion katoanae
2% /v T4 4 ###  Saussuretum chyonophyllae
Y NFZI LB Viola yubariana- Gesellschaft
TARA Y A 7HFEE  Arenaria katoana v. lanceolata- Assoziation
Fy T by FY—a/N ) X 74 FEE  Sanguisorbo- Minuartetum vernae japonicae
R+ A 1FxY I#E  Leontopodetum fauriae angustifoliae

7ETIIFI/H—a/N ) X748 Cerasteo- Minuartion vernae japonicae
JETIIFIH—N )y A7 Cerasteo- Minuartetum vernae japonicae

2. =R gEEE
Ax¥~v /LTy Ry—4 /) T AXE  Elyno- Seslerietea
+ /T A4 EEHE  Caricetalia tenuifolmi
L7 v  a—F3vx LA #EH Bupleumo- Patrinion sibirica
v ay ) F—4 /T A EEE Hypochoero- Caricetum tenuifolmi

3. EI—EHIEHER
T ¥ V8%  Japonolirion osense- Gesellschaft
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Uber die Serpentin-Pflanzengesellschaften der alpinen Stufe Japans.
Tatsuyuki OHBA

ZUSAMMENFASSUNG

In der Serpentin-Gebieten der alpinen Stufe Japans (Abb. 1) wuchsen mehrere isolierte
endemische Pflanzen (Tab.12). Diese endemische Sippen bilden in dem verschiedene
Gebieten physiognomisch sehr dhnliche Gesellschaften. Als Ergebnis der pflanzen-
soziologischen Aufnahmen und Studien konnte der Verfasser folgende Pflanzengesell
schaften unterscheiden:

Kieswiiste
Drabo-Arenarion katoanae.

Saussuretum chionophyllae (Yubari-dake u. Tottabetsu-dake). Tab. 1.

Viola yubariana-Gesellschaft (Yubari-dake). Tab. 2.

Arenaria katoana v. lanceolata-Assoziation (Apoi-dake). Tab. 3.

Sanguisorbo-Minuartetum vernae japonicae (Hayachine-san). Tab. 4.

Leontopodetum fauriei angustifolii (Shibutsu-san u. Tanigawa-dake). 5.
Cerasteo-Minuartion vernae japonicae.

Cerasteo-Minuartetum vernae japonicae (Shirouma-dake). Tab. 6.

Diese zwei Verbande kommt auf stark Wind exponierten Kieswisten vor. Sie gehoren
zu einem neuen Ordnung: Minuartetalia vernae japonicae.
Alpinen-Urwiesen

Hypochoero-Caricetum tenuifolmi (Apoi-dake). Tab. 7.

Die alpine Pflanzengesellschaften des Apoi-dake (811 m ii. M.) steigt bis etwa 250m ii. M.
herab, infolge zu kalter Sommer-Temperatur (Abb. 10) und der Serpentin-Gesteins.
Die Assoziation kommt auf stark Wind exponierten trockenen Kiesbdden vor.

Hypochoero-Caricetum tenuifolmi gehort zu Bupleumo-Patrinion sibiricae. Dieses neues
Verband verbreitet auf die Alpinen-Stufe des Hokkaidos. Bupleumo-Patrinion sibiricae
ist ein vikariende Verband des Oxytropo-Elynion Europas.

Miscanthus ~-Wiese mit Pinus parvifolia v. laevis.

Cirsio-Pinetum parvifoliae v. laevis (Apoidake). Tab. 10.

Der Standort der Assoziation ist schwicher dem Wind ausgesetzt als Hypochoero-Caricetum
tenuifolmi.Die Gesellschaft wird von einer lockerer Miscanthus —Wiese mit zerstreuter
Pinus parvifolia v. laevis gebildet. Sie gehort zur Klasse der Miscanthetea sinensis.
Schneetidlchen Pflanzengesellschaft.

Japonolirion osense-Gesellschaft (Shibutsu-san u. Tanigawa-dake) Tab. 9.

Japonolirion ist eine endemische Liliaceen Gattung Japans. Am Shibutsu-san und Tani-
gawa-dake wiichst Japonolirion osense in einem Carex-Calamagrostis-Wiese auf nassem
Boden.

Fiir die stindige Anregung und freundliche Fiirung danke ich Prof. Dr. Dr. h.c. R.
Tiixen, Prof. Dr. M. Kitagawa und Prof. Dr. A. Miyawaki.
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Notes on the Kannawa Reverse Fault
Yoshiaki MATSUSHIMA and Isamu IMANAGA

ABSTRACT

The Kannawa reverse fault is well known as a prominent teconic line separating
the lower miocene Tanzawa group from the lower pliocene Ashigara formation.
This fault can be almost completely traced from the vicinity of Matsuda to north of
Oyama. The inclination of the fault-plane varies very much in places.

The west extention of the Kannawa reverse fault clearly cuts the Suruga gravels
belonging to the lower pleistocene in age.

This fact seems to indicate that the movements of this fault have occurred before
the sedimentation of the Suruga gravels, and its latest movement took place during or
after the deposition of the said gravels.



fault

2y
-
o=}
7] ~
k %
-
9
+
m
N
-
N =
o -
=]
[
®
&
@
a0
o
=
)
<
o
<L
g
o
-
al:
«
=
a
N
=
[a]
T
N
b=

a

PG AN

¥y
\




e
L0 5, N

m VS =, (O X - J S SN\ SUeE 2 L L : é N ; o Ry E > : : NS A4
SN '~.»"" & ~l“.; 6)/‘J , N S5l «fﬁ e "2, //T/iT;ﬁ N7y %N < X o ke : — & 1@ ';/~ii}igthyi““./f
(A% W e e e\ AL (e A e e SOV 1 BN B A NEEEPRT AL 0 R
D7 o SESIN D A 2 B D S s NENIAE R

2000 3000
4 L
+ L

)
A
ZA
i
(.74 o

Lﬁ
A 4
Eﬁﬂ%@%

BTN AR L AR E O FHR R O A



0002002 %0%6% %
020%0%6% % %%
0200020776262 %.%6% %%
020002626 %26% %% %%
020060262626 %%0%%
020%6%6%6%%6% %%
020500262626 % %%
000002050 %0%6%6%.%6 %% % %%
0260262262026 % %% %
102002026 %.%6 %% % %
1007270 %%0 %6262 0 %L A\ %02 & 4 g
QRN I

-
A“ v .

050002026262 % %%
050202626 % %%
026%6%6%6%%

0202626 % %%

020%6% % %%

0%0%0%%%

RIS

O RRRRRK

O
@,

007007070
000262670 % %%
o200 %

}-
&
&
059,
&
&
&5
&
&
&

o, gRX
02002

02000 %%
00N

@,

@,

0K

%o

o

o,
Q)
@

o

@,
@,

%o

0¥

0K

)

¥
&
&
&
&
&
&
&
&
0
&

)
&5

@,
O
.0
@
O
O
@,

@,

Q)

@,
Q)

o

)

8

&4

Q)

%o

0.0
.0

@,

Q)

O
)

2
0%
0%
&

0K

O
0’0
O
@,

.0
’-0
@,

@,
Q)

o,

@,

O
)
O
Q)

Q)
O
@,
9,
O
O
O
9,

.

@,

A\)

OO

@

o oo f. ( gl X ot RN %4402 2o %0 0%
e I LG A BRI <
A ® o o o) ®o 0 e 00 s 0 004 %0 o] o _ : S 0’ 0.0.0’00 1

.c e o o = ® ® 04 0 0 % 0 g0 4 00 A e : 6 3

e o0 ° o e ® o 0o 00 0, 04 8 o : O .

Joo o0 e 00 ® o 0 5 0 00 , ¢ N G it
e fo o o0 5 0 @ C e 00 0 000 o ol : . /////

® o 0 ® o 90 0 '.f ","' ® 0 0 0 4 g 00 0o, @ : . ” S
e © © ¢ o © o © :’ 'EE ® o0 00 0 0 00 o ° 5 ¢

Y £ oo &4, 000 °, °, > ) /
. ¢ %o o 0 g 0 00 °, Ry : OO0 : 5 /
P © ®e o000 0, o > % 2% e® e °
4 I R O A & AN A §
. *° o 0 0 ¢ o 4 .'."": .. \ ‘ ¢ ) .',.
’ © % 9 04 0040 o0 s . . ® \ P Jolotor,
' ® o © 0 0 00 o '.. '-' ‘:'... ,':' d ;
X3 . e ® ® 4 ¢ ' ‘
. - . . "% o e o
e o, o ° o 0 ® o _' .-'-'_.. .» . D
© o0 o [ ] 4 i 3 Y . - ‘. .
e © ® o 0 o 5 W% o o 2 ' [ . ‘N o o ///////

///
Tanzawa C%Z%%V Ashigara Yanagishimale © © ¢ Suruga
f = d 1 ® o © e
group Aé ormation s acite 3 b @ gravels

@,
@,
)
@,
@,
Q)

Q)

.004 .

é’
&
&

@,
O

0K

‘0

Q)
@

0K

000 %% 8
&
&

¢
o
o

0000 %%
&

%(

A .
Y
Q)

“
0%
%

Q)

O
)
O
Q)

.0

o,
O
O

O
@,

)
.0

o

0K

}%%Q
&

@,
.0
O
O
0.0
O

@,

O
@,
O

6K

Q)
@,

0K

.0
@,

0K
N
—
*
&

N -
OCN: . -
008,
&
¢
06
&
&
&
0
&
P
.1
<
O

&
0000 %%
&

&
&
&
&
&
&
&

ON -
&
%
6% %
&
&
&

&

&

&

0 %% %
&

$/
@,
()
@,
O

.0

&
0%
*

0K

0K

O

0%
&
¥
&

@,
@,

%
00009
X
X
05020,
XS

Q)

)
Q)

OO
0‘0

)
@

O
O
Q)
Q)

O
O

0
&
&

0K

X
X
R
05
*
%
K3
K3
b

O
Q)
@,

8K

Q)
Q)

O
008¢
@,
O
O
O

O
.00

Q)
Q)

O
O

’0

O

@,
o,

Q)
)

OO
Q)
O

O
N

&
55¢5

0%,

3¢S

XS
&5

)
O

@,
O
Q)
9

&,
)

0K
o
N

Q)

Q)
O

\l

40
050700

O

0.0

.
I

susannn)

River

KFwl-16 West extention of £1-3

Kannawa reverse fault Naka jima thrust fault .

58X BT RE 00 PRI ik o> Hh B [X]



[Xhg

I

RO FTE T A 5 7= M T G

A, . EIERE T.: FHRRG#

1. KFe. 2 #h5, WiRgH - N84°E, 82°N

2. KFe. 3Hi, WiRgmE : N32°W, 80°SW

3. KFe. 4thgi, WiRgH @ N36°W, 80°SW

4. KFe. 5ihsi, WikH @ N84°N,

5. BRFERTH 5N L EWE. AERRE
DHEHIF %L AL FNTWVWES,



FZS L T SI1 % 1 1968 3 H




R O A, : ZMR T.: FHRREEE
1. KFe.l0Mi, Wik @ N65°W, 38°N
2. KFe 1M, Wik @ N42°W, 32°N



Pl. 11

1968 3/

&1 5

ik

FA || BT I AR B




B M T.: FHREGBE Se: BROIRE
1. KFw. l4fisi, BiRE - N80°E, 70°N
2. KFw. 15#i5i, Wikd @ N52°E, 78°N
3. KFw. 16Mtini. BiRFiH - N45°E, 70°N



MR EMERIR SRS $1% $15 1968 438 PI. 1II




X N #EROER, IRZIROKFw. 2 TH 517 i g
1. T.: FHRE#E Ao 2HR WEE @ N58°W, 60N
2. WO O E., BB O LR 3B LR L T 5,



PL. IV

1968 £ 3H

15

F1E H

MR

DALEY

%5118

i




BhE V. RIRO
1.

@ G N

KFw.
KFw.
KFw.
KFw.
KFw.
KFw.

3Rl BTREE

4 e TR
53, Wk -
8 Hhsi, WREH |

RBIRTH S M7= FAs T RE

I N50°E, 54°N
N88°W, 48°N
N84°W, 48°N
N74°W, 70°N
I N78°E, 66°N
:N38°E, 78°N



AL T AR S 1B 19 1968 3 M Pl. V




g VI 1. fibd, B EiE
T.: FHREBE Sy : BEEERE  WTRMH - N80O°W, 60°N
2. f, M, WET AW
T, : FHREBE Sy BRUIRERE Yo: HISAEE LR






FRET AN b EL U2 RR A

meE #Em- R OE

I. BU®IC
HIETREIOEMNRIZIE, Wb A4 K- /5 TTHOERILED £ W LA, HSEIARR
224 (1958) B 0 — A7V — 7 (1960, 1965) Z X I2k - CEBRSNTE R, LA L,
% DHRER 5. %7 DMEE LWELE P IThh TV EVwDT, Z2I220—fla®mET 5,

Z TR EIRA L, 19644E2 A A 5 4 B2 CHE T XA o EhEm TH
BT, L RBRFRMFEDOEEIC L > TRMIIERENAEDTH S,

ZhiE, THREBEEZZ SNAMBORERICIKEST S, WhWAH Y N 75 TRO4IE
HRETHY, BANE (YRR FVOEL Y & —H¥E) Sic k- CREP TThh L

TR | ";3\ (1964, 2),
4 AN N

/s \%E

N : !

EHER TEOET IS T, EIR
RO SN 5EHE (BEmICK L
B 7 WiE ). 4 FAfEEIC b 5 TE
WLz, £/, [AFE3 HOHIZ, 7V b
—HF—AELEHIVEDD . 2DU—H
/mﬁﬂt&ﬁoﬂ\%ﬁtﬁl:\ AR

A 300m? 12h 7 5 THEPFIISF

LTWAEADPRO» 572 (KR I, 1
K)o 7NV k=4 —1%, RHEEIZET L
TARBEER FH1 mETEHES 22720
Z DBED WA WA DKETHIRIA
(LTHA) 2HmoBEL2iTHIZ &P

L EARANERIOBS T A2 I3 TR
4 Lol
¥, HIRAIZES T, nodule

THFEH XN, 2O nodule ZR A
F. KBS (1964 a, b, 1967 a,
b)) AHELLERERFESY) OHEFL
DR TN DX DEFIZTE /=
ERESOREICRI TV B A, ZHIE K
iz cE 20T, ¥fl@meid, &
EIX WbhWBH Y R /5, FHOERAE A BEREEIATVWEIIZEbNSE, ZOH

(XER) L IDWT A TEHET 3,
* B THE L 5 —ERRE




76 R - B MR, 5B L 2 EIRL R

0. EHis

HEIRMCA OREHLT I, BRI AR o, AR AR RS0 s (51 X)
Thd, ZOMMEIF, HAUEIZRM L AABIRO R LOBOARN, REEHTH > T, k40~
50miz CnEM (FPREGH) THb, ZoEMERE L TILEGIZHV s 2 8ohiE,
ER30M DM TH 5,

. EOHE

AHIROME L, KFIRZBY (1932, 1935) SHBEFAAT (1951) 12k - TEEL L xR
TWwa,

PEHHbS T, & FEBIC ZlBHOTRB EELNIHIKAY L NEFH T, 20 EAR
BHIESH8 mOME A E L, 24Uk, cobbletrf XA 5T LEY, YU+ &
EELATNTE2ECHRMBL S %> TWE, KB "R, Sgh, TILFETE, (G
KETC, flb) H5VIERR S HEO EEicsitbshcwd, FSoEIKEI L NEH 5L,
Macoma sp. A PEH 5,

Zotkg (FE2X) O s LZz2miy, FKAIL 2540, 209 b Bl mpAyst
LEHDWHOWBH Y - THOLELAFAENS, 2OV FEOD EAIE, DED
granule # 4 ZOME & HWED pumice ¥ £ BIZH ORISR E CHEI A TWS, =
NIEFTRERBELEZ SNAMBTHS, oMK T, PO YL MEA—HEI#IZZF TS
ZENROENE LS, WEOMRIEIAEETHI EEZL LGNS, FIEMAAIE. EILEMW - &
S TZORBARED S FIZH-> TS N8 DT, AIEMAIE. NEAE Fiz b 28R E Mk

WElEl—E Itk TRBEEN, +>¥ K-

WA TehsTW3B,

V. HR{IERDOHRE LR

ﬂz’E.ﬂﬁﬁi_ 2 8 & K a JUHE
PRt £ L S IR 1) $ALOHBTE 3P 3 ~ 4 enod PO
s ol granule 4z EaK ThH->T, FHLOKSIIFRESHEDOHM
riom BT FHEB (LLFAL) 2 5 JRERE % 4% 7K
WSt | B Wb E CIRIE—ETH B,
| mm oy | averg 2) BALIAHT, —#u— MRIZH
e (+Rﬁﬁ> WAELO (KR, 6F) A& 5h5,
. FEEICH LCid, #945° 5 REE T
5 ;;;;’ffx'ﬁ OMEADAEEL > TE#BLEHF ST
FHiznts,
R Y 3)  HEALOWNEER 1 (ZH A 7 MY A A
cobblen1z” FB 5N5H, ZOMMIZEILEMD 13
) = AT & RO AV, ZOBEE DL 5
FRE=LER (FEE) = 4 S e S
» TV BIEE 2 ~ 3ok L EME I,

5524 P o R I )

MWL L KBk I & > THE< [#]
L, v N/ TEERLTVWS,
4) HALx, AL 1oL 0H» 5 4
ezt nETHLNL, —HFIZIT1



MBS AR ®RE $1% $15 1968 F3H Tl

fil, d3ViF2lOE DN £,
SIE, HBWIZ4E(XRI, 4

X) AODH2EFIE, 2o
D1EE, hiEETEE2A
F Tk k DM (B3 X),

5) HILOEE S EANDOIEAD
P, 28kThH3, $4bb
Eahdstne, Bohls
Wi kitgiisnsd, toh
LEwdoix, AOA1ET,

THEALFR, L¥R (54 L

B, B, 3B) &t o Bl mam smemomEss (1)

o TH, IFL A CEEEN 3OBOAIRIE CHILEDO K S I1E, BdmTh 35,
ZEIAESNT WD, BSh A& Y EET 285 % TOEIUEILE S om, MVETL

TR .
TA2ED T AODIED E DIk B2 anT b B

Y FRI(XRI, TX) &EFHI0XIZASNE LD %, PEARE» SEVNEICRETZEDLE
PRENE, —HAOD2MDEL DL, tirhohtc—&L<EH L, YFR (KR, 1,
2,3 ), HFE (g5X) . XFhEL EEMP H 5, Y7L, BIE2 A 8T 5 EC
DEFORAE, — 31 VERIZRY, R UFER (KR, 2B 257"+ 804 H 5, FILE
5, AR (1955) ofEAE, ZOBDEDTHS, IO FHEANDILADIE, ZODAL%E
EREEENICEET 240 L, BHEELZVSSWIHIBULEDENH 5,

6) AODORRIE, ALA 2D E D312, 18, 25, 27TemB & —FE L TW AWV, ALA 31/,
HHVIAEIBHELDIT, FIXPEXD T ELES BT, AOMRE 2L MEREITH 5,
2O FHENOILA ) 12, BEi2 s WEERNICZ <, FICRBIIRETH 5,

FAX ERCAOEESS (1)
oanlazwdo (IF8 LFR) (BRI, SMoOAY v F)



78 B - B | BEET ARG 5] L 4RI

7) BAUEOMEET 2E RSN B E5 L. AL S IPSU) 1")20 300m—[ Hh%<, #2111
&% S . J)Et.ﬁﬂ LD NDOXDEFIZ, WhOBREHE P RE L TVWBZ LA E N,
8) Tﬁuwvt%ﬂd‘*mmfﬂA§$U% FI#ERZ & aT%M@tﬂLﬁﬁ Z R R &
> TS Twd (RRIV, 32, bIX) 2% S (EEHEE) 12, 50~ 100emTH 5,
9) HALNERIE, BB Z& < L% 5 EEIREHRIERE O pumice & granule + 4 R D e
ClE-> THRIEN TV B, FHZRMELMAREE 1213 granule + f ZOPEETH ATV 3
ZENE N,

b.  KEAG & Tl A

TN b= =R LD SEIRTALRSO FREE, & 512 FHOY L b O REY EIE & B
M IZHIER LT o GBFET, BALOKESHOBEL T2, Ld L, CHfEErz:
frbhz7-b, BILE 4 & Tl S 1012580+ %
ZEIITELD 57, BBEEEE &5 KT
MOMLE E S Th B,

HE s

FLLZFHIZI m?2 obs s, 2nth
HFUESIC L CHALDME 5 20485 L 7=, Bles L
ToRKEER, REEAHEEY FHEL%4~5, 20
~30, 50emD 3 T CH 5, 4~5cmffiET
1 m? 4 050~601E (557X, HHKII, 1)0)
EGTEL DHEILA D LTV B, 20~30emfi
IETIE, 1 m? 4 030~35( (58 X, [XERII,
2X) ERERMAL S FHIZA - CTRE 2R
DB, TDT LI, BIAZOMEI BV,

§5 HIRMEOFEE A (1)

Wh W5 HFRO4IEIE 2AKHZVIEI AN KRIERET B 2 L& Ek
o O
o | °
-]
[ o ° ()
o
o
o o (-]
(1) o|©
° ° Q & o ° oo
o v a °
° o ° o
o0 (] 0
o ° 8 Q o o
°°
° o °
6 EEMMADEESH (V) 8
3OBOERIE (hhd HILE L >

0 HI) (o} 50 100cm
BT AHEREELD FL4~5emDEE

e 4 AR5 4 (X
A5A, ZHhit nodule TH5, 2 nodule (z5 (BRI, 1K D A4 o F)

WP 80 T3,

X W2 R, KBOW Y ZFES) OEREBIZML TV



S| ESTHMIAERTE S 1% 15 1968 £3H 79

T3, 50emfHECid, 1m2 M020f (FIM, MR, 3 IFLIchd, 2NEDTHT
BIEEA LB AL, BEEVEDOTIE 100~ 120emE THET 5,

REAE COEILRIMRIE, B - JEE 4 W OB AT - o —RIIZIEZ OlTHE ICER b
NA5EILOMMRIE, 30~40miE ED B DA EL B 5N, BiE O ATHEL miz> & 3~ 4{HD
BIARET 5, LA LHITISIORO &Y 12, 1 mizo & TEORAL’BENB VD S,
ZOHEILOMIEE 2 ~18emé & < AHHITH 5,

o0
o e oo o
° o
] 0::0 9 °e . o
EH o
) o ‘ ° o °
) o o o ° -
0 [-]
c
o ° o oo °
. 6° ° O
° -]
I o o o °
A —
(o) 50 100c
) 50 100cm "
B8N REAHEY TFH20~30emDER FOM AL D FH50mnERLL
feH AT AT AT A
(M, 2®DAY »F) (BRI, 3D AY »F)

0 50 100
L -}

L 100

H10X AL OEES G (V)
AF B 1 mBC 7 EOREILAFEE L T b,



80 TR - BT D BUETR AN SEH L 49RIA

N5 LA SHEEMOEEEEIL, K1 m? L2050, —#IzIE5~10/<¢
bweEEzbohs,

V. nodule (XRRIV, 1, 2[X)

IO N O XOEFIZIE, nodule HHS5NB, ZhiE, IMEAGLEHS &
KEDOBEE L2 AFETY) QEIUCAHALNABREEEBD T LTV S, 20 nodule |Zi%,
BEEABmDOBERELL LAELIBHOEDE, BEEHP 8 ~10mDERFIRD & DA b 5, B
F1HARRENEETTH B,

nodule (&, —fXICHFLOEEICZ A 6N 5, CHITEAEFELZTLELTCTELLDT,
WEWTIE (E11X) & A& 5 &R ERIC & 2 ERIRED, JREINHEICK & B RERIRE 0 365

~_ DHHHENBEDNEZ N, HIAIE, nodule
DD TlEREIFEL—E LT3, nodule

CHAE L 1E, EE 1~ 2 mmo) B G /KERAL
BRIk THIMICE R R T B, BREbIE
0.2~0.5mmDAFHWEDE Y &, WHEED L
FDES ENREEHE DL 5o T3, ZDfEHE
I%, nodule PNERIZSTEYT S pumice (2 X
4, 3X4, 5x7m%E) LEMADOmED
H3 mold #HVWTWE, ¥4bE, ZDk
Beliekls, BILEL» oibxsh-dnT, %
NHARSILOELIZH - 72 pumice L BfbH
DPEBE TIRBELEEDTHS LYW TE 2,
fRHOMA &, HITE (H1X) Tarsh13
I IZHEALEDO— A 5 KREELER S, B

N

O
@®
o
3

$114 Bz IRnodule OFERT I
Bt R Ak & BERE S L L
PREAETLTWS, ZOKEE
1k 8% (2 nodule D NED I S AT B
pumice & ¢ B {t.f1 D mold% &
WTEEL T3,

ts. HILEAMW L TWAE F12[4 ERIR nodule WA
RS R EREER A NEERE & 0 BRIR L
s. EWEI V- WlLT, BW@ILPEBMAEZRLTVS
L EHE ke fs. BLILH % 4 BERK EOHLRR
m. TR £ ¢ mold s. WE v b
p. pumice 1. Y SIERIN 2 oS

¥ OXBOHTIC & B LIBEREL, RERREL, FREREE, FOESEARM E M ERIREILTH 5,



MBS RE £1% 15 1968 4£3H 81

FRRI B UC nodule B2 L2L ) I2HZ B EDNE N,

KEY nodule |Z, FEAM A H# 120m FHDFIKEG Y L Mhizdh 5 72, nodule D rHLip
25 THICCPRREMNRL2ZE T, ESUamDZERATT WS, Thid, EILOFKREIZH 72
B, FEhizid, EAEERLICLTTEALERZR 8 mDERF nodule &, oLz, EILED
JIZT X 72 EE 6 emDERFE nodule 735 T, FE% 2 TEEOKE nodule (27 7IRIZf[HEH
LTWw5, nodule DOWEBIE, KELEROREZ FLICELFIROFE P A > T3, fHIE,
Bk La, 0.5~ 1 mmDKEREERDE S &, T2 ~3mDEHES IV bOEDH» 5% 5,
FRIKEREERIE, nodule OHLLA S5REMFICIL A8 L, s EICE A LN 5, TOKEE
bgkl3. BEILEHP TR L TSN L X 0HSH 6 O S ki & > TRIICER S h
kS iI2HZ B,

U7zA 5 T nodule (&, HILENEA & OKERESOFTILE I L - TTEHI S EDL
2B, FOWKBEIIE, BHEIC 2 RET S, BONOEDTIEEDLLILLELEDEH D,
o, RIREICIE, SIS RE ORI IC R 5N S & 5 ITKEEERO REFEH 4. nodule
IZETREL D - KBICGORE TCHE L EZOENS,

I3 A A oFE S AR (V)
B o JEAFLIT I K ERL B O RHPIRIR H 2 A 5 1 B

kB (1964 a, b, 1967 a, b ) IZkhiE, HEZAFES) OFFLIZIE, BHILEOR S NE
LSRHHES LB T B AT ISR & (ST 5 72 O I/ES NZBREATFE T 5o HUETARBEE D4R
LIk THDP 57 nodule 1E, IMEIZEVWTHFTCIBNAZTELCHEZAF T IZBTW
AH, RIS & B S5 2o, BILEM & EHERIR L <. RANTKEREER DL
BOHREN-DELIEZLENLV, L L, BRENBEHA, EICEHETchrsd L
2. HIEOMA S P ORED H > T, O LV RBIEKOLBELS TERLT L5722 L
ERLTWA,

VI. B SO & DB
BUAERILEMOREIEEIC DV TIE, & CRIR—ED (1931). &ifEd (1932) OREL S 5,
BOE ClERILES, FrE) (1955) OHFLOMFE, KEMF (1964 a, b, 1966 a,b, 1967 a,b)



82 R - BAT  MekmAR Y SEH LR A

BTFTra, AFTES) L ERECEIIFMOERE ZOEIFEBIIOVTHLLRELT
W3,

ZZTHRE LEERAGEOFESY, ChSOMECREREHM L TWARERFESY, 7+
Ty IDFRELHB L TAHABZLELREDTELTH B,

Fl1x BEORFES) - TFI v TOEIIFEL Otk
WhWAH Y K -3 o L%
£ W HBIE ATEFY Toven
BHENIIEEHER DRI A b~ > v b
Im24 9 OFEEML | 510, HK20 10~20 & A
TEEAEHE. XUET8 | AL GO 1~4F. | AiE2 ~ 5@, ¥ | Az 2@, KT
HDHEFLAL O— MROEDE S | B —HDOALIIEDY | NEO UM OOF T
515, BSBWAMLC, F | H5,
3I~4EAOEEDE |BETEY HH 5,
DD 1ED AT
LML BT3B,
2D A EE DR
DIFHEADEDE D,
HILDFES 50~100 K 100~ 30~70cm 30~100 cm
120cm
HILO T HEANOIL | 3~4AALNE DO | AN TZ DER T | BILAD 2 #E N EEH
»Y DIXEEEL L, ' | KEW, B, B | mEAICH 35,
BEENIZE EHET | SiESIc L TERE A
% 60 f)éo
1—-2AOD E DI,
FEFHENICH S B
DHEZ N,
RILotErm e 2o H I ki
KEX 3~4cm 1.5 ~ 2cm 2~2.5cm
HILOEEHE BEEICIZH A 20, | BEREIZ 2D 52Ty | BEE 3ml LB TH
PELV, BEOE | B0V VEOEY | BEAKAELN, (K
EWIEE2~3mm?D | BT 5, FIZXB3 TV H
B8 S IEVIN. U 6 G %,
CEFE LTS,
WETENIC BT A1E | TREE M ABHIS (1964 b)
BAREORI L | BILXA AT
PE i v TR
[ A i I
BT X ARAT

FERIX AR




MZS I EATIAERTRIRE $1% $185 1968 4£3H 83

ZOEPERDEI LI EHNEHERS

a. HRMAAERFES) OFLE

AIEMEA D1 m? B OEEHL BILAODOHE 5 N2 OEE & BILOMKE. L '8
HLOTHENDIEL D HDETAFESY) LT 5,

b, HEREMAAETFY v 3OS

FRAADL m? YOS EBEILALTDHE 5 VIZ% DIFRE L HILOMITE O A X, ¥
FEO, EILOTHANDIED Y FOETT F ¥+ 3 LELUT 5,

c. HEREMGEERFTETY, THV v T EDHES

1) EEAAOEIEMT ., TEAELEY FHEO YV ME (FREY B L8 ) ICEIL 248 -
TW3B L) ST, BAARBMP O, VIR~V MEELTWBERFTESY), 7F+ Vv 2
EREHIRIL AR B

2) HEEAAIVEEIEDAOFIEDOE D »H ., OB D LEIUAET, LA
WThbd, PEAEEY 50~100em< S5WVWE T T, BRZEBIShT28DEH 5, 2D
&I RN, BAEIKIFHmShTWEVNE) THD,

DEDHEL, $TIASATWALIIT, AFES) ETH Y v IHTE CBEICER™ +
BEEFLZNZELLHMT AL, TORKEOWDWEH Y F - /S TRROEEMLAIZ, A
FEIVETF IV TDOWMBILELZLDOPREL TS EEZLLENED, MHEDOXFNIH S »
IZTE Lo,

VI. £&8

1) ERAKO TRER L2 SNAEO, HEm (B £ 30m) LY TRORES
B EE I o TEILEMCEVIES N VbW A Y K- 23 TROERA T, BHE
DAFEZ) ETFHV x AOEAFRELLUT VS, S THRAS BB TRERH» 5EHL
AV R IS, TV IOEAAH B LEEbNTWAY, EFICIE, @EOXIE
Hn LD Thd, oTEFDTH Y v TbTmbNTOWREREADOHRIZIE, AFEZY O4%
BARLETHTVADTREVAEEL SN S,

2) BIAIZHES nodule 1, BEILOFICHEEEICA SN DB, ZAUIEILEM & EHERMG
Bl ZRINERENEDTHEEEL OGNS, €5 T, SR E, BEEI RSP FES
530484 5T, BEHIZAFTES)OREMEBLEE 2 -DDREBE T HDIIERTH S,

BEE D COMEICH 2D BIRENL R EEHE O RMIE REER, R ESCE R, ER
FEMEE O RS BHK ., RERZOHEFESKICIIHIE TRV 2 & BT 8L
BALE L LS B0 EAMF)ERBERAY 0P E—#R, BELLRENF B
B, ARNBLEDFEL Y 5 R ROFRICEIHRCHE L VA2 &, TLRBHFERM
FHOER L, MAREIIZHNTE > 22 L 2R EHT 5,

BE, WELACAEARIE, MRIIESLEMEE IS 5,

¥ KBS (1966 b, 1967 a )



TRE - BA | BuEm A SR L 2 ERR

X ik

KFsr2 i - SEH B (1932) @ Mg s, %(&nm;

KIForZ B (1937) ¢ B G o E RS (1) ik —#0RE), ZEf%H, vol.5,
no. 4, p. 974 ~1040.

fEARE T - WIERE - RIFEEY)(1949) © 2 R EOME, KIFHF 3R, no. 14, p. 43~60.

H2E AR EF2E 2 (1958) @ (kA ERIED T4 .

B O — L9 70 — 77 (1960) © RIS O — 2 o0 ## [E1KE (1), H2ERFHS | no. 46, p. 1 ~18.

HUZ #E AT (1961) .871:4’5(5{1 HZAHKI (k).

BT — LFfF2E 7 L — 7 (1965) : Mo — 4,

HIR—AR(1931) : oL, £ 1, p. 273—274.

EMEEAT(1932) 1 v/ AHZDfLIzonWT, F¥E2, p.329—335.

PRLLIEL S - HRfCEN(1955) @ EIRDEFE (1), #AER DS, no.21, p.1 —10,

SAARRER] - fth (1957) @ B O — ARG DEIEDA 12DV T, -HUEHE, vol.63, no.746,
p.651 ~652.

R0 - T4 (1964) @ LTERARE D EIE DA DOF%E , HEFEFE, n0.70, p.15~22.

KEAIE (1964 a) HAEOERE L 2 OHSE—Z D1 —, HEHE, vol. 70, no. 826,
p. 388.

KEHHE(1964 b)  ALiEEDO LA —H4L—, p. 33~37.

KEAHE - FFHA (1966 a) @ ALHREMENRE (BErit) X0+ 2 81k A, ekl
no. 83, p. 34~—42.

KEFIHE (1966 b) : ALiEE A BRE O KE & EMEEI#EE, HEHME, vol.72,n0.9,p.436~449.

Kazuo Ohshima(1966 c¢) : Burrows of intertidal crabs 1-Marsh crabs, Helice tridens

tridens DEHAAN-, EARTH SCiENCE(chikyﬁ kagaku) no.87, p.9~12.

KEFME (1967 a) @ HAPEA S €7 LR OFSUZEE, HiEREF, vol.21, no.1, p.11~18.

KEAHE (1967 b) : HEILEMIDOAERE & 2 DESUFE— Z D 2 —, HEME, vol.73,n0.2,p.78.



MENNBEMEMRRS $51% 15 1968 £3H 85

Burrowing fossils from the Quaternary Shimosueyoshi
formation of Honmoku, Yokohama.

Yoshiaki MATSUSHIMA and Kiyoshi OKUMURA

ABSTRACT

The paper deals with some sand-pipes burrowing down from the base of the upper
Quaternary Shimosueyoshi fromation into the unconformably underlying Byobugaura
formation at Midorigaoka, Honmoku, Yokohama city.

These sand-pipes are regarded to be the burrows made by marine animals. Judging
from dimensions, forms and distribution patterns of burrows, the animals may be com-
pared with upogebiid and callianassid crustaceans of tidal zone inhabitans. There found
some koob-like nodules, similar in outline to globular cavity of callianassid burrows, at
the bend or junction of the burrows. They are, however, composed of limonitic concre-
tions precipitated secondarily around the burrows, and are seemed to have no direct
relation to the activity of animals.
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