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Relationship between the soil condition and pine wilt disease
on a ridge-shaped slope

Seiji KOoDATE P~

Abstract

The topography, vegetation and soil properties were investigated in a stand of red pine (Pinus
densiflora Sieb. et Zucc.) forest on a ridge-shaped slope in Sanda City, Hyogo Prefecture. The purpose
of this study is to clarify the relationship between the degree of damage of the forest from the pine wilt
disease and environmental and topographic factors, such as the position on the slope and the maximum
capillary-water capacity of the soil. The degree of elongation growth of the red pine tended to be
smaller on the upper part of the slope than the lower part. There was also a tendency of more frequent,
severer pine root die-back damage on the lower part of the slope than the upper part. The total basal
area was higher in plots with severe pine wilt damage than in other plots. The soil in the investigated
area was thin in effective depth and poor development. The soil water-repellency was weaker in plots
with severe pine wilt damage than in the other plots. Plots with severe damage from the pine wilt
disease had a better soil moisture environment than the other plots. Resistance of the red pine to the
dryness was weak, and trees that had developed in a good moisture environment appeared prone to root
desiccation during periods of extraordinary summer dryness.

Key word: Ridge-shaped slope, Red pine forest, Pine wilt disease, Soil condition, Soil water-

repellency, Maximum capillary-water capacity
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2 ITEBOEXELZOHEEH

L3R EITBITDL AoBOES, BitHIcL3
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B TN DI W=, HRICNFIr 2~ Ny
BREOHREOEFNR SN, BATIEE AFISHA
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WETHO, Bl ENDEHEYLENAEN EHENS
Nnre.

3 RE (0~5cm) TEOE{FMH
RICEBELEOEBELRMBEE L pH Z/,RL &, pH
X 6.2 (MifHA) 542 (MEAE) O#HIFATH >
2. £-EBERIEEEZ10.8 14 Slem (MAEA) S
32.3 it S/lem (MiHE) OHIPHITH o7z, BRHOER
REEE pHIL, AcBNELET S EIAT, FTh
14.3 1 Sfcm & 5.1, Ao BMWHEELRVWEI AT, &
NF320.2 1 Slem £ 5.1 &720, WEBEHAEC (B
SZNEHAD) EORDEERL 7.
HATEMEOREELE LB HOREILZRL.
2 BHEE =DKW E % Kruskal Wallis H-test (bhigha
) TirokE, £4 0HBAIETNTEREK P>0.05
TENRD SN, LhL, £DH%O Mann-Whitney

x3 HMWAICBITD AoEBOES, EMICK2RRLEE

AW, STEORS, LEaBIURE HEOEIRERE,
pH, HE}DIRAE

Hhs A B C D E jeE=31010)
TiEIER ThRYUHK
ABDEE(cm) +* 2 4 6.5 10 +*
BAREAR(cm) 8 12 11 12 23 6

EIBDRE(cm) 0~3 0~55 0~3 0~3 0~65 0~ 15

" T 2.5Y6/4 2.5Y5/4 10YR5/4 10YR4/6 10YR4/4 10YR6/6
________ [CHRV\EE #HEE  (CRVHEE BE B BPEisE
FE2BODRE(cm) 3~8 55~75 3~75 3~8 65~19 1.5~6
- 22} 2.5Y7/4 25Y6/3 10YR5/6 10YR5/6 10YR5/6 10YR7/6
_____________ RES  (CXVEE  EEse #iBe #Be HEBE
HEIBDRE (cm) - 75~12 75~ 11 8~ 12 19~ 23 -
- 2} - 10YR6/6 2.5Y7/4  2.5YR6/4 2.5Y6/4 -
— ERE  EEE  (CRANEE [CRNES —
%E ﬁg?g éf:‘s)/cg 108 18 201 208 323 22,
FBDpH 6.21 522 454 467 415 OO0

REOERORE  HY HY HY HY HY HY

*old, HIBEKNO B TAEASEEL I E&2RT.
0 AJEATFEE L Tz & 22 ORlEHCHIE.
L, EELEAN (KR RESEAR) 2k,

U-test with Bonferroni correction (ZHEt#R) 21T
S ETABBENBNEWVWHEICES -,

T A— )V ORI EE A2 &, HifA T 42.6
%, WHBT44.7% , M CT50.8% ,#HDT51.4
%, HHMETS50.1%TH0, FHE FHTORE W E
NAHALN, WEC, D, ETIEEKATWEZRL -,
AUERE D GR/K B3N 5> GULEERE D FR7K & & LB i D £
KEDFE) 1%, MHATLI%, HABTI%, HiHSCT
22%, WiSADT7%, HEMET23% Tholz. —4h,
TAEHD Ao BWEHET HETAE Ao BARFEIEL BN
EZADRIKEI, THNEN42.2%E41.8% (7)La
— )VALBER), 44.0% & 41.8% (7)LJ—)LALHEE) T
Holr. BEMOGKEIR WIThd Ao BOEET D
EZADMEIFHAEABDENS & Ao BOGIELRNWELD
ADEIFHSADZENS ST WEERL 7.

HHEECIREIT IFIMRTHLHHEAETIE, Zh
FN 709 g/ 100ml & 71.7% THo7/=0, MOTH
X YHOMETIE, ZNFN94.9 g/ 100ml (i C)
~136.5 g,/ 100ml (MigiA) & 63.4% (HimC) ~
48.4% (M A) T, bERTETH- /= ZEAHTII,
AOBMNEET S EZ A D 120.0 g,/ 100ml (&
H) £54.6% (HLBRE), Ao BRELELBNVWEZAD
138.6 g/ 100ml (FfEH) & 48.1% (FLERE) TH
Sl BEHOREEEKRREIL Ao BWHFET S &
ZARMMBOZENS &, Ao BOGFEELRBRWEZ AR
HEADENS &, FNFIEWEERLZ. 7RBEHE
K EIZSEF U HICHEL TWa8, HiSA (29.9
%) EHiAD (29.0%) TRRLEWVWHDOOD, O
TlX 22 ~ 24 % OHIFI TR SR TDEN DN T2
(#4).



INEEER BRI O < Y RN EE &

R4 SHATBTHLEREOMR LERBHC X 2 AHEB IO HIR=MORE

TR

e CFIgfE + B 722)

ERER B B AR RE D B oK i
L S &AE S &1E 7ha-hAnFR %

Hhm RIRE LIEE RERExR ZEXE KRR &N FKkE HKKE HRKEOD
KNE BAIE =pisy
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z E

SRR 21T > 7 BARSURE 0 13813, RAEMICEZ)
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WZ & (F3) BREMSHELT, LA THR
WEHTho7. FiTHEA, BOTIEEER &ai
DT ARYMOITEERATLNTHZ ENS HTELP
TWz, L& ET <Y OEREE DGR E
BB E, B EHOHSATRENELS, BATFTHTE
<BAEMNPED SN (X 2).

FIE (1987) 1%, HEBKILMHIA ICH W THEED
B O LEE T <Y OMEREOBGRERE L T
W5, FRUCEIUL, FHENMHEE BT YO
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OB MBI THO, FRICHREAE FisE =) HusT,
K OEEFEREN G NTRIEERENLI W) e D 2 &
DMRINTWD., Fi=, ZOHIEDHIBEIIRALA R
Rt REEHRM LI THD, XELEO DHIL, 4.8 ~
3.9 DHIHTH 2. IS OREMBEICKHT DT <Y
D EAEOHEANEI TIERI ) MNRRDDARFHE
MOFRERE—FT D, —7, AFEEMOEREHHEOD pH
136.2 (MiHA) 75 4.2 MAE) OHPHT, #AE
M (1987) OFEHELD B OB WEZRLZ. F

T2 AFE I D BLAZEENL 32 1 S/lem LU R THRAKKIZ
FELEIL TREWVEREBEETHD, BRETHD
ZEMLING.
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AR, 1982). EROEAENEHELEZD, TN5D
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DERMN DI LEZRET LD EEA SN
BARMERERORKENENWI EDHAEDETEAD L,
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52 EEIRRTNS, ZOEPUEISEE O EAEY) D
K TINRE S 2 & % (Duddridge et al., 1980) &
EEBBRL TS EZEZLNTNS.

AFREREL TIXFE U HO SRR EREURK =)
ZHIELTWS, HiHBEMAC LA EDORTIE, £
J& T OB K 7 B3 MR O 23D T o 773, Hl
NAEHAD TRZNS ORI D boeEno/z. £
DOHEMIERREDORKETHRTH o7z (F4).
S A TRBBEENERICE S THLREMEWZ & T
BNBE TR > TH0, ARLENIEFICHEN . £
7z, ZOMRORESWTHEGEHNIDR <, hoMR &
WD EHEMD MR (R2)  IhsD T Eh
SIS ATIIMEYDOEEFENLDSL, FLEELME
MORDFENELS, K207 H<YDOMERETRSE
N5 EMoESD TafrbnanbDEEZ S
N5, TN &MU TERELIZBITH L TOREYSH
ROEBES /D2, TV A=)V ORKE DNy
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Abstract

Three species of the Middle Permian (Capitanian) and 33 taxa of the Late Permian (Lopingian)
foraminifers are distinguished from the Nukada Formation correlatable to the upper formation of the

Maizuru Group in the Shimo-Yakuno area, Kyoto Prefecture. Capitanian foraminiferal fauna from

conglomerate is less diversified in comparison with the contemporaneous ones in the Maizuru Terrane.
Either Wuchiapingian or Changhsingian is not easily determinable in the Lopingian foraminifers from
limestone. Palacofusulina sinensis and Colaniella parava characteristic in the upper formation of the

group in other areas are absent in the Shimo-Yakuno area. Capitanian Lepidolina maizurensis and

Lopingian Colaniella cuneiformis are systematically described.

Key words: foraminifers, Capitanian, Lopingian, Maizuru Group, Shimo-Yakuno area

Introduction

Permian and Triassic formations in the Maizuru
Terrane are divisible into the Middle to Upper
Permian Maizuru Group, Lower to Middle Triassic
Yakuno Group, and Upper Triassic Nabae Group
(Nakazawa et al., 1958; Shimizu et al., 1962;
Kobayashi, 2003). These three groups consist mostly
of mudstone, sandstone, and conglomerate. Deep-
oceanic sediments are absent and limestones are rare
or absent in these three groups. Permian limestone
blocks and fragments are all exotic and considered
to be derived from the Akiyoshi seamount and
continental margin of South China (Kobayashi, 2003).

The Shimo-Yakuno area, Kyoto Prefecture is
designated as the stratotype of the Yakuno Group, and
a part of the Maizuru Group in the area is named the
Nukada Formation (Nakazawa et al., 1957). Although
there are many papers on the Triassic bivalve faunas
(e.g., Nakazawa, 1958), paleontologic works of
Permian foraminifers in the area are few and confined

to those by Ishii et al. (1975) and Yamagiwa et al.
(1988).

As the eighth of the serial descriptive works of
foraminifers from the Maizuru and Yakuno groups,
Capitanian and Lopingian foraminifers found in
the Shimo-Yakuno area are described in this paper.
They are compared with those from other areas of
the terrane. Among the distinguished 36 taxa of
foraminifers, Lepidolina maizurensis Nogami and
Colaniella cuneiformis Okimura are systematically
described. Two hundred and twenty thin sections from
the Shimo-Yakuno area are stored in the Museum of
Nature and Human Activities, Hyogo, Japan (Fumio
Kobayashi Collection, MNHAH).

Geologic setting

Nakazawa et al. (1957) divided Permian and
Triassic formations in the Yakuno area into the
Nukada Formation, Yakuno Group, and Heki
Formation in ascending order. These units are faulted
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Flgure 1. Location of 19 samples of limestone and conglomerate (SY 1-16, KW 2, 4, 6) in the Shimo-Yakuno area. Topographic
map is from 1:50,000 map “Fukuchiyama” and “Tajima-Takeda” published by the Geospatial Information Authority of Japan.

and folded in a broad syncline that trends east to west.
The Nukada Formation distributed in both southern
and northern wings is fault bounded with the Yakuno
ophiolitic rocks consisting mainly of gabbroic,
diabasic, and sheared granitic rocks. The Heki
Formation is exposed only in the southernmost part
of the syncline and in fault contact with the Nukada
Formation and Yakuno ophiolitic rocks.

The Nukada Formation is more than 250 m thick
and correlated to a part of the Maizuru Group.
The Yakuno Group is subdivided into the lower
Honodani Formation of less than 600 m thick and
upper Waruishi Formation of more than 270 m thick.
The Heki Formation, about 60 to 180 m thick, is
correlated to the Nabae Group in the type area of
the eastern marginal part of the Maizuru Terrane
(Nakazawa, 1957). These formations consist mostly
of mudstone, sandstone, and conglomerate rapidly
changing laterally and structurally complicated.
Limestone and limestone conglomerate are confined
to the Nukada Formation in the Shimo-Yakuno area.
Age of these formations are determined by Capitanian
and Lopingian foraminifers and brachiopods in the
Nukada, Induan bivalves in the Honodani, Smithian
and Anisian anmmonoids in the Waruishi, and
Carnian bivalves in the Heki (Nakazawa et al., 1957,
Nakazawa, 1958).

Occurrence of limestone and conglomerate

Limestone and conglomerate of the Nukada
Formation are sporadically exposed at some localities
west of JR Shimo-Yakuno Station. Nineteen limestone
and conglomerate samples (SY 1-16, KW 2, 4, 6)
were collected to examine foraminiferal faunas of the

area and to compare them with those from other areas
of the Maizuru Group (Fig. 1).

The Nukada Formation along a small river 1.5 km
west of the station consists of dominant sandstone
intercalating many mudstone seams and thin bedded
mudstone less than 4 meters thick. Limestone blocks
less than 3 meters thick are intercalated in sandstone
in three stratigraphic levels. Among the three, lower
two blocks (samples SY 9-13) are exposed near the
entrance of the small river, and the uppermost one
(SY 14, 15) lies at the level about 60 m above the
lower two ones (Fig. 2A). They are gray and mostly
of wackestone, lime-mudstone, and packstone. Fossil
fragments are partly abundant in the lower two blocks
(P1. 1, fig. 1), but poor in the uppermost one.

Nearly continuous sequence of about 40 meters
in thickness is also exposed near the entrance of
a small river locally called “Kashiwadani” (Fig.
2B). Mudstone is foliated and more dominant than
sandstone. Limestone blocks in two levels in this
sequence are less fossiliferous, mostly recrystallized,
and partly conglomeratic. There are two conglomerate
beds in the lower part of this sequence. The lower one
(sample KW 2) is 1 m thick and contains granules
of crinoidal packstone and crinoid fragments. The
upper one (samples SY 6, KW 4) is 1.5 m thick,
thinly bedded, alternating with sandstone, and
changing laterally to sandstone. Many crinoids, algae,
bryozoans, sponges, and foraminifers are contained
in limestone granules and pebbles of bioclastic
grainstone and packstone in the latter conglomerate
(P1. 1, fig. 2). These conglomerates are different
from those with Lepidolina characteristic in the
Maizuru Group in their lighter color and larger size of
limestone clasts.
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Limestone blocks are concentrated at the river
floor of Makigawa 1.5 km west of Shimo-Yakuno
Station (Fig. 3). All blocks are micritic, lithologically
similar each other, and fossils are less variable and
poor (PL. 1, fig. 3). They are immediately adjacent to
small blocks and fragments of conglomerate. Many
limestone granules and bioclasts represented by those
of Lepidolina are contained in the conglomerate. They
are remarkably abraded and well sorted, and more
dominant in coarser-grained conglomerate (sample
SY 3) than in finer-grained one (sample SY 4).
Blocks and fragments of limestone and conglomerate
are surrounded by black phyllitic mudstone and
sandstone.

Moreover, limestone blocks are isolated at the
road-side cliff about 900 m west of Shimo-Yakuno
Station and middle course of “Kashiwadani” where
samples SY 16, and SY 7 and SY 8 were collected,
respectively (Fig. 1). Various kinds of foraminifers
are listed from the latter by Ishii et al. (1975). Some
of them are contained in sample SY 16. Foraminifers
are very few or absent in SY 7 and SY 8. Stratigraphic
relation between these blocks and the surrounding
mudstone and sandstone is uncertain. In addition to
them, Nakazawa et al. (1957) reported fossiliferous
limestone conglomerate and limestone from four
localities south and east of Shimo-Yakuno Station.
Exposures of these localities were not confirmed in
the present field work.

Based on the occurrence and lithology of limestone
and conglomerate, and foraminiferal faunas described
below, the Nukada Formation in the studied area is
thought to correspond to a part of the upper formation
of the Maizuru Group. On the other hand, throughout
the Maizuru Group, there are no examples of direct
contact with blocks of limestone and conglomerate
with Lepidolina as exposed in the Shimo-Yakuno
area. The former is restricted to the upper formation
and the latter is commoner in the middle formation
than in the upper of the group (Kobayashi, 2003).

Fauna and age

Thirty-six taxa of Permian foraminifers have been
distinguished in 16 samples (Table 1). Species level
identification is difficult for most of them because of
few well-oriented and small number of specimens
available.

Two samples of limestone fragments of
conglomerate at the river floor of Maikigawa (SY
3, SY 4) are apparently Capitanian in age based on

x KW 6

@’ limestone
00000 DL
SLos2 | conglomerate
00000

sandstone

—10m

Y 6
KW 4

000000000

L9PPLQeRR

000000000

000000000000000000 x KW 2

-0

Figure 2. Columnar sections of parts of the Nukada Formation
in the Shimo-Yakuno area. A: The section along the small
river 1.5 km west of the Shimo-Yakuno Station. Two limestone
samples SY 14 and SY 15, not shown in this figure, were
collected from the stratigraphic level about 57 m above the
limestone with SY 12. B: The section along the cliff behind a
motel at the entrance of “Kashiwadani”.

an exclusive occurrence of Lepidolina maizurensis
Nogami, Metadoliolina gravitesta (Kanmera), and
Parafusulina? sp. characteristic in the Maizuru
Group (Nogami, 1958; Kobayashi, 2006a, 2007).
Taxonomic diversity of foraminifers is lower in the
Shimo-Yakuno material in comparison with other
localities in the Maizuru Group. Other species of
Lepidolina such as L. kumaensis Kanmera and L.
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Figure 3. Limestone blocks exposed at the left bank of Makigawa 1.5 km west of Shimo-Yakuno Station. The largest block,
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from which sample SY 1 was collected, attains to 5.2 m length and 3 m width. Small blocks and fragments of conglomerate with
Lepidolina (samples SY 3 and SY 4), exposed behind a limestone block, from which SY 5 were collected, are not shown in this

picture.

multiseptata (Deprat), and species assignable to
Chusenella, Lantschites, Kahlerina, Rauserella, and
Nankinella, common in other Capitanian faunas from
the conglomerate of the Maizuru Group (Kobayashi,
2006a, 2007, 2010) are not contained in the Shimo-
Yakuno material. Moreover, non-fusuline foraminifers
are almost completely lacking in the material. Lower
taxonomic diversity of foraminifers in the Shimo-
Yakuno is thought to be due to finer-grain size and
higher sorting index of the conglomerate, and more
remarkable abrasion of lithic and fossil fragments.
Almost all limestone blocks in the Shimo-Yakuno
area are thought to be assignable certainly, possibly,
or provisionally to the Lopingian. Certainly to the
Lopingin is, however, restricted to samples SY 6,
SY 9-11 and SY 16 containing taxa assignable to
Nanlingella and Colaniella. Samples SY 5 and
KW 4 with Reichelina changhsingensis Sheng and
Chang are thought to be possibly Lopingian age,
though Nanlingella and Colaniella are not found
in them. Some of remaining samples, SY 1, SY 2,
and SY 13 provisionally assigned to the Lopingian

contain diagnostic genera to the Lopingian such
as Neodiscopsis, Wanganella and Robuloides. Pre-
Capitanian faunal elements are completely absent in
them. There are no paleontologic and stratigraphic
evidence to estimate the age of other samples (SY 8,
SY 12, SY 15, and KW 6) absent in these genera and
species of foraminifers.

One of the evolved forms of Colaniella, C. parva
(Colani) is prolific in the Changhsingian limestone
of Mikata (Kobayashi, 2006b) in association with
Palaeofusulina sinensis Sheng and Chang, and the
Wuchiapingian limestone of Tatsuno (Kobayashi,
2006¢) in association with Codonofusiella cf.
kwangsiana Sheng and Nanlingella? simplex (Sheng
and Chang). Although C. parva was not found, a
primitive form of Colaniella was recognized in three
samples (SY 9, 10, 11) in association with Reichelina
changhsingensis and Nanlingella sp. (Table 1). it is
closest to Colaniella cuneiformis Okimura described
from the upper part of the Kalabagh Formation
underlying the Chhidru Formation in the Salt Range,
Pakistan (Okimura, 1988). The Kalabagh Formation is
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correlatable to the middle part of the Wuchiapingian
and the Chhidru to the upper part of Wuchiapingian
to the lower part of the Changhsingian (Henderson et
al., 2012). On the other hand, other primitive forms
of Colaniella, such as C. minima Wang are associated
with both Codonofusiella and Palaeofusulina in
Shaanxi, China (Wang, 1966), and occur in the
Kalabagh Formation and range up to the Chhidru
(Okimura, 1988). Some of these primitive forms
from Shaanxi and Chhidru are probably conspecific.
Colaniella sp. from sample SY 16 also belongs to
a primitive form of the genus. However, its specific
identification is impossible, since it is few and well-
oriented specimens are not prepared.

In conclusion, foraminiferal faunas contained
in limestone blocks of the Shimo-Yakuno area are
somewhat different from those of other areas of the
Maizuru Group with respect to the occurrence of
a primitive form of Colaniella, C. cuneiformis and
absence of C. parva. C. cuneiformis is associated with
N.? simplex in the Shimo-Yakuno area. Although all
species of Colaniella are restricted to the Lopingian
throughout the Tethyan regions (Kobayashi, 1999),
it is not easy to determine either the Wuchiapingian
or the Changhsingian based independently on the
occurrence of Colaniella. In the Maizuru Terrane,
Colaniella is associated with the Changhsingian
Palaeofusulina in the Mikata area (Kobayashi,
2006b) and the Wuchiapingian Codonofusiella in the
Tatsuno area (Kobayashi, 2006c). These suggest that
the Colaniella fauna of Shimo-Yakuno area is better
dated simply as the Lopingian until presentation of
more reliable biostratigraphic evidence.

Systematic Paleontology

Order FORAMINIFERIDA Eichwald, 1830
Suborder FUSULININA Wedekind, 1937
Superfamily Fusulinoidea von Mdler, 1879
Family Neoschwagerinidae Dunbar and Condra, 1927
Subfamily Lepidolininae A. D. Mikulukho-Maklay,
1958
Genus Lepidolina Lee, 1934
Lepidolina maizurensis Nogami, 1958
Plate 2, Figures 1-6
Lepidolina toriyamai maizurensis Nogami, 1958, p.

106, 108, pl. 2, figs. 1-5.

Lepidolina maizurensis Nogami. Kobayashi, 20006a,
p. 5-7, fig. 4-1, fig. 4-2; pl. 1, figs. 2 4, 8, 9.
Lepidolina maizurensis Nogami. Kobayashi, 2007, p.
22, pl. 1, figs. 1-9; pl. 2, fig. 1.

Lepidolina sp. Yamagiwa et al., 1988, fig. 2-4.
non. Yabeina maizurensis (Nogami). Zaw Win, 1999,
p. 64, 65, pl. 13, figs. 1-4.

Discussion. Many individuals referable to this
species are contained in samples SY 3 and SY 4.
Most of them are abraded, especially in the latter,
resulting smaller test appearance of them than that of
the previously described ones. This species, originally
described by Nogami (1958) as a subspecies of
Lepidolina toriyamai Kanmera (=L. kumaensis
Kanmera) is distinguished from L. kumaensis by its
smaller proloculus, less developed transverse septula,
and secondary transverse septula first appeared in
later ontogenetic stage (Kobayashi, 2006a, 2007).
Smaller proloculus of the present specimens than
those of previous ones is due probably to the broad
variation of prolocular size in this species. Although
one specimen illustrated by Yamagiwa et al. (1988)
from the same locality with the present ones is also
abradeded, it is probably identical with this species.
Four specimens of this species reassigned to the
genus Yabeina by Zaw Win (1999) from the Akasaka
Limestone are different from the original ones and
referable to Gifuelloides larga (Morikawa and
Suzuki) as concluded by Kobayashi et al. (2010) and
Kobayashi (2011).

Suborder LAGENINA Delage and Héouard, 1896
Superfamily NODOSARIOIDEA Ehrenberg, 1838
Family COLANIELLIDAE Fursenko in
Rauzer-Chernousova and Fursenko, 1959
Genus Colaniella Likharev, 1939
Type species: Pyramis parva Colani, 1924
Colaniella cuneiformis Okimura, 1988
Plate 1, Figures 14-16, 24-26
Colaniella cuneiformis Okimura, 1988, p. 717, 718,

Fig. 6.24-6.27.

Colaniella cylindrica Miklukho-Maklay, 1954.
Okimura, 1988, p.718, 719, Fig. 6.34—6.36

Colaniella minima Wang, 1966. Ishii et al., 1975, pl.
2, figs. 1, 2.

Colaniella nana Miklukho-Maklay, 1954. Ishii et al.,
1975, pl. 2, figs. 5, 6.

Description. —Test minute, subcylindrical,
deviating to the terminal part. Maximum width of the
test about 0.25 mm, and maximum length about 0.75
mm. Apical angle as large as 30 degrees. Spherical
first chamber less than 0.03 mm and succeeded by
uniserially arranged, 12 to 15 chambers overlapping
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and gradually increasing their length and width.
Chambers are dish-shaped in outline and 0.08 mm in
chamber height in the terminal part of the test

Chambers are divided into chamberlets by radially
arranged, 20 or more, platy partitions of the first-order
(primary platy partitions). Wall perforate with fibrous
structure. Aperture terminal and radiate.

Discussion. More than 40 individuals certainly
identical to Colaniella were discriminated.
Morphologic variation of biocharacters of the test is
uncertain because of few well-oriented specimens.
However, the present Colaniella is thought to belong
to a primitive group of the genus based on small test
and small number of platy partitions. Second-order
platy partitions appear to be absent even in the late
ontogenetic stage. Furthermore, subcylindrical test
and weakly overlapping chambers of the present
specimens suggest their most probable assignment to
Colaniella cuneiformis described by Okimura (1988)
from the Kalabagh Formation of the Salt Range,
Pakistan.

Although Okimura (1988) proposed many new
forms of primitive Colaniella, at least some are
thought to be conspecific and some should be
reassigned. For example, an elongate subcylindrical
form named C. cylindrica from the Salt Range appears
to be similar to the types from the Dorashamian
(=Changhsingian) of North Caucasus (Miklukho-
Maklay, 1954) in their test outline. However, the
latter has much larger test, more number of and more
strongly overlapping chambers, and larger height
of chamber. The Salt Range specimens should be
reassigned to C. cuneiformis.

Two specimens of C. minima illustrated by Ishii et
al. (1975) from “Kashiwadani” are closely similar
to the present ones referable to C. cuneiformis in
the test size, dish-shaped chambers, and degree of
overlapping of chambers, though they are somewhat
diagonal and not centered. Those identified with
C. nana Miklukho-Maklay by Ishii et al. (1975)
from “Kashiwadani” are also better reassigned to
this species, though they are incomplete. These two
named species from “Kashiwadani” by Ishii et al.
(1975) are different from types respectively from the
middle Upper Permian of South China (Wang, 1966)
and the Changhsingian Nikitin Formation of the
North Caucasus (Miklukho-Maklay, 1954) yielding
Palaeofusulina, Parananlingella, and evolved forms
of Colaniella (Likharev, 1926; Kobayashi, 1999;
Pronina-Nestell and Nestell, 2001).
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Table 1. Permian foraminifers discriminated in the Shimo-Yakuno area.

SY 1

SY 2

SY 3

SY 4

SY'5

SY 8

SY 9

SY 10

SY 11

SY 12

SY 13

SY 15

KW 4

KW 6

SY 6

SY 16

Palacotextulariidae gen. and sp. indet.

X

X

Neoendothyra permica (Lin)

Tetrataxis sp. A

Tetrataxis sp. B

Abadehella sp.

Globivalvulina spp.

Retroseptellina sp.

Biseriamminidae gen. and sp. indet.

Reichelina changhsingensis Sheng and Chang

Reichelina sp.

Nanlingella sp.

Nanlingella ? simplex (Sheng and Chang)

X | x|x]|x

Nanlingella ? sp.

Parafusulina ? sp.

Metadoliolina gravitesta (Kanmera)

Lepidolina maizurensis Nogami

Cornuspira sp. A.

Cornuspira sp. B

Agathammina cf. ovata Wang

Glomomidiella? sp.

Neodiscopsis sp. A

Neodiscopsis sp. B

Hemigordiopsidae gen. and sp. indet.

Geinitzina sp. A

Geinitzina sp. B

Colaniella cuneiformis Okimura

Colaniella sp.

Pachyphloia sp.

Pseudolangella sp.

Wanganella sp.

Nodosinelloides spp.

XX |IX]|X

Robuloides sp.

Ichyofrondina sp.

Icythyofrondina ? sp.

Ichthyolariidae gen. and sp. indet.

Ichthyolariidae? gen. and sp. indet.

16
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Plate 1.
Figs. 1, 2. Bioclastic packstone 1: SY 11, x6; 2: SY 6, x12.
Fig. 3. Lime-mustone sporadically containing small foraminifers and fossil fragments, SY 5, x60.
Figs. 4-10. Nodosinelloides spp. 4: D2-030475, 5: D2-030465, 6: D2-030454, 7: D2-030500, 8: D2-030461, 9: D2-030462, 10:
D2-030471, 1,2, 8, 10: SY 11; 3: SY 10; 7: SY 13, all x60.
Fig. 11. Wanganella sp. D2-030500, SY 13, x60.
Fig. 12. Ichyofrondina sp. D2-029563, SY 5, x60.
Fig. 13. Geinitzina sp. A. D2-030428, SY 9, x60.
Figs. 14-16, 24-26. Colaniella cuneiformis Okimura. 14: D2-030452, 15: D2-030464, 16: D2-030443, 24: D2-030456, 25:
D2-030446, 26: D2-030444;11: SY 11, others: SY 10; all x60.
Fig. 17. Icythyofrondina? sp. D2-029572, SY 5, x60.
Fig. 18. Ichthyolariidae? gen. and sp. indet. D2-030470, SY 11, x60.
Figs. 19, 20. Pachyphloia sp. 19: D2-030502, SY 13; 20: D2-030455, both x60.
Fig. 21. Ichthyolariidae gen. and sp. indet. D2-029591, SY 6, x48.
Figs. 22, 23. Geinitzina sp. B. Both D2-030503, SY 13, x60.
Fig. 27. Glomomidiella? sp. D2-029570, SY 5, x60.
Fig. 28. Robuloides sp. D2-029523, SY 2, x60.
Figs. 29, 30. Neodiscopsis sp. A. D2-029515, 30: D2-029513; both SY 1, x60.
Figs. 31-33, 342, 36?. Neodiscopsis sp. B. 31: D2-030478, 32: D2-030477, 33: D2-030502, 34: D2-030461, 36: D2-030484; 33: SY
13, others: SY 11; 31: x36, 32:x48, others: x60.
Fig. 35. Pseudolangella sp. D2-030502, SY 13, x60.
Fig. 37. Agathammina cf ovata Wang. D2-030450, SY 10, x60.

Plate 2.
Figs. 1-6. Lepidolina maizurensis Nogami. 1: D2-029551, 2: D2-029556, 3: D2-029535, 4: D2-029558, 5: D2-029532, 6:
D2-029544; all SY 3, x10.
Figs. 7, 10. Metadoliolina gravitesta (Kanmera) 7: D2-029535, 10: D2-029555; both SY 3, x10.
Figs. 8, 9. Parafusulina? sp. 8: D2-029540, 9: D2-029533, both SY 3, x10.
Figs. 11, 21. Cornuspira sp. A. 11: D2-029572a, 21: D2-029572b; both SY 5, x60.
Figs. 12-19. Reichelina changhsingensis Sheng and Chang. 12: D2-030431, 13: D2-029568, 14: D2-030468, 15: D2-030464, 16:
D2-030475a, 17: D2-030472, 18: D2-030475b, 19: D2-030477; 12: SY 9, 13: SYS5, 10: SY 10, others: SY 11; allx60.
Fig. 20. Reichelina sp. D2-030468, SY 11, x36.
Figs. 22-24. Cornuspira sp. B. 22: D2-030465, SY 11; 23: D2-029596, SY 6; 24: D2-030500, SY 13; allx60.
Figs. 25, 26, 31, 32. Nanlingella sp. 25: D2-030479, SY 11; 26: D2-030463, SY 11; 31: D2-029581, SY 6; 32: D2-030446, SY 10;
allx60.
Fig. 27. Retroseptellina sp. D2-030500, SY 13, x60.
Figs. 28-30. Nanlingella? simplex (Sheng and Chang). 28: D2-029598, SY 6; 29: D2-0300453, SY 10; 30: D2-029591, SY 6; allx
60.
Fig. 33. Tetrataxis sp. B. D2-0295900, SY 6, x48.
Fig. 34. Abadehella sp. D2-030503, SY 13, x60.
Fig. 35. Tetrataxis sp. A. D2-029573, SY 5, x60.
Fig. 36. Palacotextulariidae gen. and sp. indet. D2-029575, SY 5, x60.
Fig. 37. Neoendothyra permica (Lin). D2-029589, SY 6, X60..
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ZHREIRBEEFTHEEICH T H2EHBHOESKRERE
—32 km RIEEBENIV M SV ES MEEBFRALEEASTOES—

ol sh 2P« kgt 55 N2 - 1 o FeE Y el R Y-l 0F SRR

Bryophyte species richness investigated by long belt-transects method:
A case study in Yakushima Island

Hiroyuki Akivama Y, Hayato Yokovama 2, Atsushi TANAKA %),
Tatsuwo Furuki ?, and Tomio YAMAGUCHI ?

Abstract

Yakushima Island is located south of Kyushu, mainland Japan, and is known as one of the hot spots
embracing rich bryophyte flora in East Asia. Bryophyte species richness within the island was investigated
by surveying a total of 123 belt-transects (each 4x100 m in area). Data from 64 belt-transects set at
intervals of 500 m along a 32 km-long mountain trails from Onoaida to Nagata via Mt. Miyanoura and
Mt. Nagata were treated in this paper. Main results are as follows: (1) Transects with high species richness
were detected not at lowlands with drier climate but at higher altitudes where forests were prone to be
covered by fogs; (2) Transects with highest species richness were found between Arakawa trail entrance
and Yodogo mountain hut. In addition, multiple rare and endangered bryophytes that had been overlooked
previously were detected during this survey. These results suggest that the long belt-transect method is
one of the effective means in order to grasp bryophyte species richness, although it may require a lot of
time and effort.

Key words: Belt-transect, Bryophytes, Species diversity, Yakushima Island
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TOXDIBERMEFSNZ. (1) KHITIE7AR<, EENE<SERDNN D DT WILEHT, #EEOMELRE
MEW, ZIUITIEAN OB S SHY) B E TR ZENHEREZZ 5N5 ; (2) RS
MEWIENE, FIPRIL O S5E/NREIOBICER L Tz, SEOHFHEICBNT, IhETREIN
TEREROENREAINZIEP, MPHEZED TN TNOHEEENENICBNTED XS REEIC
EETHIONZETCE/ZIEE2EASE, FAEOFEMIIZL KRBT EREZET S I EE2EEITANT
b, BHEEENXIVNN T B MCX2HFAENHSE 70D EHEREO S HE 8RBT 5 ETHMRFED—
DTHHZENDLMNO .

F-U—F#EE NIVERIES b, EERE BARE

FCOHIC — HAFRFRIRDOER

WCEROREAL TSI EIZHD. FAENIEED 2004 4

REVE SR 2 E 5% 60 km O LITE T 5 RA
B3, EEaRKE SRS 2000 m 85D ILTESS
W2 LR ETREICEEN, K77 O
THHEHOMBMEZEENIEFEITE Y, WDWYSRY b
2Ry RO—DELTHISGN TS (Tan & Iwatsuki
1996). LinL7ans, EFICBT2BREE0WEDEHED
EEICXD, BABBNITERT STV 2 HOEEEN
BOEL, FRICEDROVEIEMZT TR BRIRE FIC
BB PO ER, HERITW D LRI RT 5
BEOXENEEITRVDDH S (G4 - AH 2006,
NNAEMEE S internet resource). Z O EITEFIC
TEHEAICPWTHEETHD, SHTHEOWRE, W7
b, TREHEEDEEEVWS EFEARFEEEZSHZS5L TN
b, TO—HTYI A OBHEREIIHT 2EZOREEL
INFETARITIFME SN TWARWD, BEFENEH DR
MOBEHZRERTVWSENWO HEBERODH D, Y7
NZX2BEFENOBREOHBIIAHTH DN, Wwih
WL THBABICHELEREZObONMET DI LITX
ST, BEHDERGFELZTLIENTHINS.

YU A DOEMPWYIC G 2 58 E RS 5720,
R ARG AREEHEER OBk E =, UK
DRFEM—BIZEREZFTELL T, 2004 ENSTVII0
WKEH5BEZOIRZIET 520 OARKARHE DA
SNz, ZOFETE, BNEMICTELRZTED
FAERZHRT, TNTNOFAEBERICEETLHITRTO
HEIZDONT, MOFEZITO EEBDITAEFORNZE
HEL, SS5ICEAERNY AT L (GPS) ITX 5 IEM
IAEBHR AL TS, I 5T 10 EROHFTEZ
f1o7C, RROHBZILET S I LBFtHINTND.
ZOFEDFHMI, TBAEZETIVE LR OERE
FREHPFIRICBET 50198) (http://risk.kan.ynu.ac.jp/
matsuda/2004/yakusima.html) THR2 Z ENTE 5.

ZOHBEORE MO —D1F, HEFRICHL THenT
VIRAEOEM, BEIIOWTHHZT> TEEFRRD
BREEZED, FREAEERICONTHI ORI TLE

OHTLFHHZDBNWT, BARERFHMOT 58 E Rk
HHIIDWTHHRHEBDHIFICZTODEIRETH D EDIRE
MERENSBEIN, INEZITT200447 A0S
BERHIIOWTHOHENHIBINS I LITE>/DT
HBD. THIT 2006 EEN S IISCEFEA B AL B
B4 GEBWITE (C) 1L 2Bk zE 2, X 0ARKE
BRAEZERLZ. INETITES 2RO I,
ik DRIZDONWTIERFEEREIN TS (Bl 2006,
2009, 2011a, b, #kili - HY¥ 2006, Fkili - 1L 2006,
2008, Akiyvama & Matsui 2005, Akiyama et al.
2009, 2011, Yokoyama et al. 2007). BAEM» 51
INETICHE 44 FH 160 J8 357 fi 1 i fl 18 A 2
nhfdE, E%H 37 Bl 88 JE 305 fE 2 HiifE 2 484, v/ O
HIRSB6HOOTEYOEENRE TN TNEA
(Yokoyama et al. 2007, /MK 2010, AR 2012 fh),
ZOHFIIIHATIIBRBAEZINSHS6NTWAHHES D
BN, SEIOFHETIE, 50 mbEDOERY
s GPS IZ K B aFfl/afEfH E & DIk EIN TS

D, ZOZEBRFEITMHET 5.

A#HETIE, AEREKOFOHEZ O TVWS, 2k
32 km ITKANIV b h T BT MREOK R Z LI
WMET D, APBITHBNT, HEEEHOSMIRIAHE—DK
RS 2R E R RICNV N N T 8T METERMITH
BINZ L3 InE Tz,

REAE

AEXDREAE

4X100 m OFEX (NI ST ¥ ) 2ENIC
Bat 123 r T 2. HHT 2FEKE 500 m T &I
BT DF, AEE BFE RBZE - KHE, ik
- AREKBEDFEILGE, 725 NI EREIER
WTCTHhUD, H—OfREXZR T ZOIIRNEREL, 57
M, —BEFERN, BZEAERY, 35 TITMNER
HETH B (Fig. 1). FHAEXITDOWTHIRNSH |
2mETOMICAEFTITLZIXRTOHEEEHSITY
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Figure 1. Map of Yakushima Island showing locations of 123 belt-transects.

ART7w T Ul BBINSOREXDOT XTI, &2
HEHFHEIIC L > THENUDREINLHDTH .
B TREN TERNDDIZDNTIIEAR L L THIZEE
ICREBIRD, BEMEE F CIEMRREZIT 572, DR
Gt 123 OFEHSEIZONT, EBENHR TS 285
ERED & 157z

AEH S DHE
TELRETBRARBEAROHE St %2 KT %X D1
BFBERZRT SN TNDH, AE 2B 5 /NEiR N
ICRRELZBERERRE, BIEICZ> TRITZ &
MFEAETH- 2. BAGOMAR, 5T 28/
E< OO EMibk, EEK 600 m £ TITRA S HEEER
¥, VI ZAFNRC DR, N/ FDOTV I
XTSI A, U THRMIESR SRS
1700 m A& ZAIWIEMN 2TV 7 FHEEFEN S K

%. EHICIE/NEBLD & R IR AT S E L TS A
(BABERESUEIE 2006), #EXIZINS DLHER
BEZZEERETLILOCHEINTNS. Z0ENE
NEBIEH BRI S FIET 208, SEOFHEIC
FEEN TV,

ENIVS NS UES NATOREDHE

HIHEIXIL Fig. 20EDICHREIN TS, #fEL
THxBE LSS, BIUGEICH>T500 m Z&I124X
100 m DFABERNBITSNTNS, ZORFERKIIEE
Y DORED - DICRE SN DEZTDE FHEHD
PFEICHEHA L TWD., ZhiCE> TESEMM DT —4
LI 2 2R EIE B B3, FESHEOMMIRITIT 5
EINZINWZEEEETDE, EHEROLEITE> TH
HzHET 5 2 SIIHENTIRN. OO
WA TIIR#E LG E1IZ<, Z20Z2EN5H 100 mD
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ERITES THMRRHEZITO ZEI3REETH L. TD
728, IELHD4X10 mIZDWTIRZIWAEFTT ST
NTOBEHEEWRBNC)ZARNT v 50, ROD 4
X90 m KIZDWTIE, XU®HD 4X10 m OKX[EHIZ
WL Bh o HOAZREFTHEDICEE L (L
Mo, BUXENTIIEACBWTHIRTH#ETCE S
FRICRESIND Z LT/ 5). SREXNOETE £
IZDOWTIE, HENSBELZ2 mMETOFORES
WBRE L, ERHERNICHEET DHIK - AT
HMRIZED=. BILEITEERRS 5 WiERmz@E2
EMEL, ZTOOEMEOEEE T SICEET S 2
EMTERWN., ZNEFD D, TRIMERWIZHENS
INRFRIR WIZEELD 4X 100 m OFREX ZHREL7-.
TNTNOFEXOIEIL, MER W ESEHAR ST
ERWTHEEIT I ANEMTITo 2 2020, HY
FOWMREIZE ST, ELICHETOMOEHITBN
THRONDFEROBEICENEL S, FLERBEITEST
B, FHTORMOEHCT > T T OB %%
5., ZOREERDLZRINSLTEED, TELHET
%< OEARZBRIRL THIERICEBIRD, WEMEE FTIE
HRFEEZITD EEBHIT, WMEICLMEENTNARWEE
OWTHREEBNEDICED .

2 km KIEHMNILN NS EY FORE
FRFHERICIE, BZBENSKMICES, BNOILE
HiZrE 5 ILFE IR 9 5 2K 32 km OXFLGEIR NI
BMEIN, #HET 5 64 ABERNEZENT NS (Figs.
3 A-D). I 5 DREBEKRICIIRARITBT 2REMNR
WAENEGENTWS (Table 1). AKX DLLF QR
T, ZOEEHIVENT BT Moo n/ftE
ZHEEMICH O - /=. Table 1121, ThZFHNDH
BEROEGEEBREZRL TWS. £, ZD 64
BEXDOSBAE 3FERUFTLARWE SN/
A, HEMICHDEES L CEML, ook
DNWTOHbHEDLE TiTo /2.

BREER

L2123 FHERXICTDONTO, BHEX DN EHH
(Appendix 1) BS5RIZZENTNOFEKX THEIN
722D 2~ (Appendix 2) T —FEBNAKETN
O I ZTOMRNIEZ, TREENLA & HROEMEED
LF® URL IZBWTHHROET 7 7 1V &L TERT
% (http://www.hitohaku.jp/research_collections/
bulletins.html). FEUEEAII LR A & HROTEY
FERIEAE (HYO), JABRFERZFGEEMICRHEY)
FEARE (HIRO), TR R IGW IR AE (CBM)
WU SN TWD, RSN emma Nk
BABEEEY X M3 Yokoyama et al. (2007) &L
TRERINTNSE. BABOMEEE 7O IO EL
T, BEIHY I RHCRESI NS E REATENDR
WZ &, B I~ E RFE Porella D& 512 <
DINDDEERMMRET B, HD2WEF T DO »
HOMbRnWZ ENTNETIIBERIN TV (IRED
1944, Kitagawa 1960). SEIOFHETH I D L7z
[T 5 I EMTER., ERAREKIRR EHE
REART, RIBPWICEFTT 2EROBDR NS BET S
REGHHEDTBMICDIn, EEFSHEBITK D 30 FIC)E
HINETORAETORERBERS LADETHD
&, HEMEDHEITL TWD 2 EMNHEE I NI HEE R
Y EFEE FRCEEEORIMEICDONTIA Y > itk
LHEEOHFEICHIFHL CHEZIT> /20, HLMNE
ErZF ST ESREMNIHERT 2 LN TERH
o7z MUZEXRSHEMIEEITHEK > TWHEH, #EE
TG S NBNDTIIRBRWNEEZ Z 5N 5.

32 km RIEBENIL N RS EY FORER

B2 5 A MICE 2 BIGER WICERE Lk %
64 PFEXITIE, FFEHEEE 450 MAEFL T,
NZBRABEARTHEIN TS S 668 f (Fi&
O RO ERZRRLS) D 67.5%ICH-5. 64 FHEX
TNTNTHRWEINZREREZ0 S 5 OM/DREOM
HERLIZDMNFig. 4 THD. fAERZHRELZENL
BEOKEBPTER W ZE > THY, KLOBREEZLA
TICEBRI D2HBEHOZ < PFAERNITIFZEFTL T

-
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Figure 2. Schematic diagrams of a unit of a belt-transect set at every 500 m interval along the mountain trail between Onoaida and

Nagata villages.
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Figure 3. (A-B). The locations of Yakushima Island and those of all the 64 belt-transects along 32 km-long mountain trail, from
Onoaida Spur to Nagata via Mt. Miyanoura and Mt. Nagata at the central part of the island.



AN&EH% Humans and Nature no.24 (2013)

£

Bl
BE%

'.;F..'%‘-zf Mt. Miyanoura

e

R

A

Figure 3. continued (C-D). Ibid.



Rl i - RS O #EEHFE L AR

BNTHAD LT, HENPBLETHD. Z0 64 HFHE
XN THIEL L 52 D)o &R N L WIiE
MHANTHSDE (Table 2), FD% < MLk D
HCholk. EEBFBEMEL TUI LA DD NITEE
PHOHONRNTNHEEN TV, /2L, FrRE
A7 QXD RBLEATEOPITE, HNHEETSN
HDODOHWMENEDLD TH/NTH D70, WAIRTIRIFE
WEGIENDOMERBNEDHFENT NS, LRS- T,
HEOSINZTDEETENBRZNWDIRVNERLTVWSD
TR,

BAEEAKRTIEZNE TIZ 69 O SHEH{EGIE
FENFE IN TS CKiif 2013, BREEE 2012),
4lal 32 km EE#E N 5 > €7 BN S R S 172 MU
AL, AEPFH 18 M (I JH6FH 11 JH7fHE NT4
DD 1ff), HM7# (HE3ME NHEIHE) Th-o
7z. T2/ TH/NT Ry I4 Papillidiopsis macrosticta
(Broth. et Paris) Buck et Tan & ~ % & 5 I &
Neckeropsis obtusata (Mont.) M.Fleisch. 7% % #1 %
NIZAEREHBMEBE DL NI ENEND. 20—
H, MERAEEMEE L THRESINTII W 5 BB
WIENR D EBEICERD I ENTEDELEELEFZEHDON
Y d% Leptolejeunea elliptica (Lehm. et Lindenb.)
Schiffn. 1Z, FEWTNORERD S biERI N>
7z

HEMERXR ORI A M2 5N Fig. 4 5, UFOZ
EMBHSNITIES Tz, (1) ORI, 5 700 m
75 1400 m QUM TR &<, 2O HTEHR S
IZILTEE T TR W, (UTESTIRB AT 2 V7 P HEEO
HZEAENE > TWD O EHEICHE L EFREND
BNTENFELTVWDEEEZOND. (2) HEEHH
WCIET REMIZAREZIND LD ITEMTH LM
DRENEFTLTVSA (RIE FAME), &EEETII(KH
IR DRENDIRNMED D . —T, HEITERNND
I WLEMIZENT, MOBOBENZ . T
RN DN S R EEE THRARZ 2R &
EAOLND. —RICEERT, KHOEERORWIGT T
FEMICHEFHTH D EINTWS (Glime 2007).

4DNKRy fRARY b

O DOFRER ERXTCHBEEE DL </s5, Wb)3
Ry BZRy MILATO 4 AfdEasng

L. EOOEADZIKFRTORIB (T5-6) @ FILE
PRI ZEHVIIUD D EHEREITRITKR< 5.

2. GAREHINTEET (T20) @ HiL@E» 5> LKA
WA S CHREGERIEOES YL v =dr
Symphyodon perrottetii Motn. 28R D> Tnd X
21T, WIEMEICEBEEICHET HFICLDBENE
BR7=NTHD, BESLLZOEDITEMITERNTH®E

BN RFICEETHD.

BN EHAD BN SEN/NEERTOIM
(T23-25) : FEKXZHRE L R ILENMM TRRhWZ
WS> TNDOEEHIRIZ, Z OB TIZIROPEETIC H
EBIEDEWHANZE> THD, bo & bLMRIEE
THHZIENMFEL THDEEDONS. MKRIZBAET
bo LHMEENRNICEET, RlENSEThD L
BEERTHESADFIEESFHEEHOMENFEEL TN,

4. ZHEEINEET (T35)  RUGEALTHE T 2%
SEDITENDTNSNTHD, HKZEAKTORIBN
MHEXIZY 2720, KLOIEFITE <> 25T
H5.

HEFEDRSA

FEK &3 DRI ILERME ZFIH T 5 Z &iT7
5., ZTDEDBRIUENESD I EDEZNEER W OFE
ROVMEZ, MCEEOREZHFDEIIZEDEHHED
RENBIZTNTLE D JREMENEL< RS, HDNIT
#E¥HY 7 >~ 7 2 O4 Syrrhopodon yakushimensis
Takaki et Z.Iwats. D X D I DRIV OREITH
B o, #ENSRENTLES>HEANHD. Iz
D 72012, FIMER W TIESIRNICHREX 2R/ ET
LIREDTRETOIEN, BAENST TITRESINT
WHEEMHEDO 2T 2 ¢ (Yokoyama et al. 2007) &
g o &, PFAERNSITERDNS BN o /A, KT
ERMWICETREIN 2 bDICE ok, &
LR M T DI RO FIEEZRS S & T 5551
13, TAIEET20END 5.

F7, HEMICRS KEEESE, HHERE & FE
ERIOREELINDH I THD. 50 1 HEROHFHET
WHE—ANTITONEN, FAEEZKADITTBEIE 2
M5 3RMENEET S, ABERANDOEEOITHEZ
EZEITHE, —HOZOD—-AT1I~37FOFAEL M
T2 ZEMTERN. ZOHAEF 123 FAEXIZON
TORMREIC3 > —X 2, Fblgo=v > FIicD
WCIEEEDFREICK 1 Fete Lz, ZOIE, Bl
TEEAEDBIZIDWTORENARETH D, BELTE
ST LU CHEZTASZD, 1 AERKSDZ0 1 K28
FELBWHEE Y OFELITFENRE< BT
W53, FARGREZITOHARICIEIORAICDNTS, &
SMUEDTHHICEE LG ENLTHHEND 5.

FEFEDOFS, FRADICHM
SEORHEIIRAENOKE 4 BB CEEL, Z Dk
RESHIIBT 2582 < OMIEAE RO I D Ak
MGPS F—F & EHICHEI N B2 BREEE &
1320, MO OV TOFMRERNSE SN
Z&ITias.
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Figure 4. Number of species found in each belt-transect (Black; total number. White; number of rare species, that is, found less than three transects in total). Onoaida trail from T1 to T38 and
Nagata trail from T51 to T76). Broken line shows the outline of the island by altitude (m asl) of each belt-transect. For the detailed information for each belt-transect, see Table 1. Species found
in each belt-transect are listed in Appendix 2 (provided separately by Excel file). T1; entrance of Onoaida trail (Onoaida Spur). T25; vicinity of Yodogo mountain lodge. T29; Kohananoego moor.
T33; Hananoego moor. T38: summit of Mt. Miyanoura. T73; summit of Mt. Nagata. T51; entrance of Nagata trail.

(£107) p7-ou aIeN pue suewny Y EH 2



Rl i - RS O #EEHFE L AR

Table 1. Altitude and habitat description of each of the 64 belt-transects from Onoaida Spur to Mt. Miyanoura (T1—
38) and from Nagata to Mt. Miyanoura via Mt. Nagata (T51-76).

Plot No. Altitude habitat

From Onoaida spur to Mt. Miyanoura (T1-T38)

Tl 88-100 m dry, rather dark disturbed evergreen forest

T2 149-159 m dry, rather dark disturbed evergreen forest

T3 204-213 m dense lowland evergreen forest

T4 262-270 m dense lowland evergreen forest

T5 288-300 m dense lowland evergreen forest

T6 351-360 m lowland mixed forest, beside a stream

T7 466-499 m steep slope in a valley in a mixed forest

T8 595-608 m on small ridge in a valley, in a mixed forest

T9 721-727 m on small ridge in a valley, in a mixed forest

T10 735-749 m steep slope in a valley, in a mixed forest

T11 793-808 m steep slope in a valley, in a mixed forest

T12 894-909 m steep slope in a valley, in a mixed forest

T13 1010-1046 m steep slope in a valley, in a mixed forest

T14 1167-1191 m gentle slope in a small ravine,in a mixed forest

T15 1197-1218 m gentle slope, in mixed montane forest

T16 1089-1116 m vicinity of upper reach of Taino-ko riverl; slope beside a river, in a mixed montane forest
T17 1155-1191' m vicinity of upper reach of Tai-no-ko river; a small stream, damp site in a mixed montane forest
T18 1282-1294 m rather sunny steep slope near the ridge, in a mixed montane forest

T19 1353-1358 m dense mixed montane forest on the ridge

T20 1342-1350 m rather sunny slope near the ridge, in a mixed montane forest

T21 1351-1355 m around a small coll on the ridge in a mixed montane forest

T22 1369-1375 m rahter opened site on the ridge in a mixed montane forest

T23 1367-1368 m in a mossy mixed forest

T24 1395-1404 m beside a seepaging cliff in a mossy mixed forest

T25 1418-1420 m in a mossy mixed forest

T26 1388-1406 m steep slope in a mixed montane forest

T27 1490-1498 m in a mixed montane forest on montain ridge

T28 1517-1539 m along a trail under dense shrubbery on steep slope

T29 1576-1596 m along a trail under dense shrubbery on steep slope

T30 1633-1650 m vicinity of Kohananoego moor; mostly in a moor, partly at the edge of short thicket
T31 1640-1648 m Hananoego moor; rather open place in short thicket beside a moor

T32 1675-1690 m around a small col on the ridge in a mixed montane forest

T33 1676-1691 m around a small col on the ridge in a shrub community, rather opened site

T34 1757-1770 m open, under dense shrubbery (Rhododendron yakushimanum ) and Pseudosasa owatarii
T35 1764-1766 m open, under dense shrubbery and Pseudosassa owatarii

T36 1740-1743 m open, under dense shrubbery and Pseudosassa owatarii

T37 1840-1849 m open, glassland densely covered by Pseudosasa owatarii

T38 1899-1916 m around the top of Mt. Miyanoura; open, glassland densely covered by Pseudosasa owatarii
From Nagata to Mt. Miyanoura (T51-76)

T51 180-210 m evergreen mixed forest on steep slope

T52 327-347 m evergreen mixed forest on the ridge

T53 426-439 m evergreen mixed forest on steep slope near the small peak

T54 549-565 m evergreen mixed forest on steep slope

T55 684-701 m evergreen mixed forest on steep slope

T56 825-831 m evergreen mixed forest on steep slope

T57 962-978 m evergreen mixed forest on steep slope

T58 1050-1114 m upper mixed forest on steep slope

T59 1156-1201 m upper mixed forest on steep slope

T60 1214-1225 m upper mixed forest on steep slope

T61 1287-1288 m at a small col in a mixed forest near Takeno-tsuji

T62 1232-1237 m upper mixed forest on steep slope

T63 1286-1294 m upper mixed forest on steep slope

To4 1326-1332 m upper mixed forest on steep slope

T65 1355-1369 m upper mixed forest on steep slope

T66 1439-1460 m upper mixed forest on steep slope

T67 1459-1463 m upper mixed forest on steep slope

T68 1443-1453 m rather open place in a mixed forest beside a small river

T69 1489-1497 m along a trail in a mixed forest

T70 1550-1559 m near Shikanosawa-lodge; under dense shrubbery developing on montain ridge, rather moist
T71 1588-1629 m under dense shrubbery developing on montain ridge, rather moist

T72 1708-1749 m vicinity of Top of Mt. Nagata; open, glassland densely covered by Pseudosasa owatarii
T73 1857-1862 m open, glassland densely covered by Pseudosasa owatarii

T74 1726-1739 m open, glassland densely covered by Pseudosasa owatarii

T75 1733-1734 m open, glassland densely covered by Pseudosasa owatarii

T76 1783-1784 m Sanpo-zakai; open, glassland densely covered by Pseudosasa owatarii
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Table 2. Top 30 of most frequently collected species from the 64 belt-transects (T1-T38 and T51-T76) of the 32 km-
long trail. Abbreviations of substrata are as follows; soil (s), boulder or rock (b), base of tree trunk (bt), tree trunk and

branch (t), rotten log (r).

Ranking Scientific name No. of transects Substrata
1 Pseudotaxiphyllum pohliaecarpum (Sull. & Lesq.) Z.Iwats. 56 ]
2 Leucobryum scabrum Sande Lac. 53 ]
3 Isothecium subdiversifolium Broth. 52 t
4 Bazzania tridens (Reinw., Blume & Nees) Trevis. 47 t,s
5 Pyrrhobryum latifolium (Bosch & Sande Lac.) Mitt. 43 s, T, bt
6 Pogonatum inflexum (Lind.) Sande Lac. 42 ]
7 Thuidium pristocalyx (Miill.Hal.) A. Jaeger 39 s, bt, t
8 Herbertus aduncus (Dicks.) Gray 34 t
8 Calypogeia tosana (Steph.) Steph. 34 s
10 Fauriella tenuis (Mitt.) Cardot 33 tr
11 Pterobryon arbuscula Mitt. 32 t
11 Hookeria acutifolia Hook. & Grev. 32 s
11 Nipponolejeunea pilifera (Steph.) S.Hatt. 32 t
14 Heteroscyphus planus (Mitt.) Schiffn. 31 s,b
15 Cephalozia otaruensis Steph. 30 s
16 Haplohymenium longinerve (Broth.) Broth. 29 t
16 Hypnum tristo-viride (Broth.) Paris 29 bt, t, r
16 Wijkia deflexifolia (Mitt. ex Renauld & Cardot) H.A.Crum 29 s,bt, r
19 Diphyscium fulvifolium Mitt. 27 s
19 Heteroschyphus coalitus (Hook.) Schiffn. 27 s
21 Dicarnum japonicum Mitt. 26 s, 1, bt, t
21 Leucobryum bowringii Mitt. 26 s, bt
21 Syrrhopodon japonicus (Besch.) Broth. 26 bt, t
21 Odontoschisma denudataum (Mart.) Dumort. 26 r
21 Frullania tamarisci (L.) Dumort. subsp. obscura (Verd.) S.Hatt. 26 t
26 Plagiochila trabeculata Steph. 25 t
27 Lepidozia vitrea Steph. 24 s, b, bt
27 Radula cavifolia Hampe ex Gottsche, Lindenb. & Nees 24 t
29 Pseudobarbella levieri (Renauld & Cardot) Nog. 23 t
29 Scapania ligulata Steph. 23 s,b

BABZENTERD #EEHOREREN & WD
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Reconsideration on persons with language- and/or communication-
disorders from viewpoint of lifelong learning: A review

Masazumi MITANT D *

Abstract

Security against language- and/or communication-disorders has not been regarded as an important
element in the lifelong learning facilities in traditional thinking. I reconsider the disorders and clarify
how to create easy-to-read materials beyond the type of impairments. As disorders closely related to
the facilities, I pick up intellectually challenged, autism, hearing-loss and deafness, low-vision and
blind, children- and adult-aphasia, and dementia. AAC (Augmentative and Alternative Communication)
is effective for peoples who have language- and/or communication-disorders, but how to represent is
challenging in the facilities for the future. Various reports released by IFLA (International Federation
of Library Associations and Institutions) about the consideration for peoples with language- and/or
communication-disorders are helpful for many readers and also effective in the facilities. Multimedia
DAISY (Digital Accessible Information System) is promising in ICT (Information and Communication
Technology) and adaptable for various disorders because it represents not only easy-to-read sentences
but also visual-stimuli. The ICT is helpful for the disorders, but we must also reconsider the
effectiveness of people-based aids. The staffs of lifelong learning facilities should train themselves
in caring with the persons with disorders, exchange information with their organizations, and employ
persons with disorders.

Keywords: museum, gallery, library, universal-society, literacy, inclusive
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ID. IHIEEZEDII 22— 3 JATEIND
F ENBWE, RIS DIREICR >0 (ZAH,
2002), FImAE FEAYNE TIIERANEICR D 2 & H L2 (I
£, 1995; [FRAVE TR -~ = a7 )V] JrEmoeE
2009).

—7, FEMEESEMEE, MEHITE, 2Z2)N—Y) -
R2-VT7LORBEDITEHENH D (LHE 2007;
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5ThHEEDNS 4, 2012).
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EBMUIEEZT I — TREE (Z4F, 2009;
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(72 4 12 & 2 BRI B DR — LR — 2 @ f)&hsk
BN EEER 2012 bBHBO L) TZU, B
MNEFEZIILYD, IEIERNELZWA D ANREN, &
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HTN% (UNESCO, 1994; 2002, ANV il B o
et e otEut a2, 2011, SL#EIE, 2005; 2007).
ZDZER, EQOXEIBABZITAND ZENFHRTH
HAEFEFEEHRTIE, FICHR<EHRL TBMhRTTI
5720,

COMETRY EIF5a0Za=45—> 3 VEHSN
BELII 2 —2aATHIC [MENHD] AO
EOHPHITIEN. U T T —DRERBAD D, Fin
BRI DN EA D EREL, NS FEL
TN AWM TH > 720, LD X< AFLED
INIRICE N A D T DIC KU TH 7209 %, X
T HARGEICAEN A E AR E T2 (H A =
(], 2006c) BEELIAI 2=/ — 3 > ZRIBITK
DI EIFTERY WMNIEFN (W), 2012).
ZOXIRHEICTH AoND@E LI, Tbho
B0, AL TRBEZEHTEEDLII 22
—2a ATHERDICK WANNS., I EIERBEEN
ZRMEREIE, B 2 WIIEHR DRIEIE T 2 5% K7
LHEMEDON, SEPII a2 —32 a3 THICERLE

a2 RTANIETHD (E1). [a32a=F—Ta>

BEAS L\ DIESE

— B M A B

z £ X #

RO SOEBESRE T, EHAEIBIIERNHD. HHLLY, REBLEZDOL
ZANEFTHOILY, RABFECLHENEF THOLUT S, FH, FENLGRELIED

FNHIPEDS LN
TH2HE1H5.

CEDUMES, RENGERECPEOEENDHEHAH /Y, BEDBEENDMUIC
ElziEn <oV, FREBLDZBFEHMEREEVEEDOANND. BRETEERTEDSDHY,
ACEOTIRHEELBEDEZ a7 NRIBERZFANPT .

MPEEE, RERTE FHEEEIC
SIS LIE/N) 7 7 U —LRERICR D HE
WRKRFTZEESR (R (2009)
MPEEE, RERTE, BHESEIC
G LN 7 7 — (LR ICHESHE
WEKRFIEES (R (2009)

AHRBCEBE LEZDEINIBESBEOESRICHENELS. AISEHOIZ 220 —2
3 I8, BEELORDHAVWLITHORE, FROGELELTLHGERICESHOD

#iE- 25

T>EWD, BECESZDDOGH DD, 12125 —2 3 VITHORENEND Z LMD

ikt (1998) , FFAt (1980)

5. RRNMEHDVEBERFOLESHEEEOED CH2LFELPHATIE, EHELEEL

SIEBRBREB O ENHS.

BEBROFPET S, NMCEOTREBEEARRRETH D0, BICHEBEoLFMHICK

E B8
T ICIZDAISYSH 5.

DTREMED. LEXFERNLBBEAICE S TEPERIETHMNZNCOICERNSHL .
REEBNDFRTHINESHEFEERLL. BREEDPVENSHE CHCERTEIR

JR#E (2011) , GAIAE (2011)
BEIEEZE (2000)

FEBLTH, MEH, WKk BMESR MENZEORRICE>T, BRADBEERLELD

FEDDKREE

[CKREBEEICL/ES. LAL, FELDMSERGERBRELCHY, KREOERECPEEDNLDT

R - A (1998)

HRROFEER< TS, BICEFORENERIEEST D LMELN.
FHICKHREREG O, MK, BIEGEERIC, REECREMAEREESE U TREEICES.

B EIRDRFERE
WiE<iEoV T 5.

REEEEH O RMEEDRETHY, AI 27— ayTNEVIIK<KES. TR
FREE IS OENGAECAREED LTRSVWSET 2FEDHS. THEERCNESTOLN

TNBIBEICE, BONSPERIENDZENDH5.

KEBEENBSFET DR, SEOBKRY, TOHRNABERDINEELRD. KFBER
ERBHEERS N CEENDD, BRBMEERLSOEBEHINICEN ST Moy, &N

ILE (1996, 2002) , B4 (2007)

PRAHENERR - FHERREVH— (2011)
[FRENAEFRA - LB =27 )V HBHEI
(2009)




ER A2 alERVOHDHANTE

BEAT] SRR D TS ORISR IR IR
WD ENSLN (& AT, 2008; BEELEELD
SEAS, 2013).

ZZTED [A3azr—TaEhn] w51
ISR S DMES. ZOMEEL T, HFEZEDEND
KD IR FRAIRE 1T ANEI TV B4R AE & JRBIE D &L 5 1Tk
RED—IRICY A= 2 ZF 7 IREMNRE L, EHMITIT
IEILTHDHZE, [A3 a7 —2 a3 FEHORIE]
WD BN OFEBIAS SR S 4, ARANZHEAFIIZE S
TWRNWZ E, ISITREIR> THRBE#HINDIED
12785 T IR VORI N LR U > 7 LT g

12, RESELLTOERNTHRL TN &N
HFons.

dAI a0 —3a  ERNENZT S HE ORI X
EIETH5. HRPLREERE <] &2 [
ZENHLWADRNWS—F, [§E7] T E0IEFHEMR
a2 20— a ATHITEPSWSH S ADEHEL,
N2 W AT 2 al e e s En. BRI, O
22— a ENNOREBNITIN U ZEDOM N
KHSAS, A > 27— 77 (UNESCO, 1994; =#f,
2009; SCHFFEE R RUBEF RV FHEUE R,
2012) AEJEFEMERITIINIETDH .

ZORBIIBNTI [T 22— a VENN] &
BHINH 500, BRMICIZEDOLSITKIGFINS
N (51 BREANORHE LA T O]
KBVt T 5. 20O LT 28 MIERICDONWT]
THEAVWORERZBA THRAPTNVLEPLTF X ~OE
D%, REOHEHZEHSNTT .

5188
BRENSVDORHREAEFERFR TOXI

HMEIFRZEDEN

HIRFEEDBEIUL, RN, H D WIS AERFTKICE
INWEZT, FNRFEENENT, II32°25—2a>
B EDHAETRICRENEC DRETH . FHONEMN
HETERho/20, HRpOEARGRKEZER TS
EMHL L, ZOEDIZAI 2 r—arE EFITE
NN EMNDH D, BRSSO BRI F 8
A, HlFrELAZD, HELZH>TEZDLZENHEFR
N, BAZEOHENETRBABND HIEEY,
EREEE, BMEEFICHR LN 7 7 U —{bhEkic
RLMEMERFRZES B, 2009).

SRR ZEIGENDNDDANE, TEBTHN, BER
Th, FEEOEEMENTNWDIHEENZWL (N,
1998). R EIADEEMRITHEARL TEAKZD
NEZERASERB L TIWEZD T LM TH D, R4
PEIZIE, Tk, FORYITHLFEEZLBE R L TEK

RS &nD AR EA OHREN D 5. SEIENRITH
EEEZOHONMAL LR, ZOEWKT, fEtko
BIMENTWD AT, FBLEESEEZNSSTRL
72ELTH, A3 227 —2 a3 VEAEERBDERS
T D% 21, F MR MR IR & O B R 1
FTHoD, HAHAEENEFTHDH0IT, FEFE
iR D ERFEFIIHR TER NI LD 5.

HFHEZEICENDOHZANDEITHEL TWEDIL, =+
HTHDHEFTONTNVWSD (I, 1989; A& #EH,
2001). &' ESC HEE CHIMRIEZIENO H 5 A

WWHWENEZES, I3 —2 3> 0%
ENENNETHo TH, TERTHNIELDD (I
JIl, 1989; At -7, 2001; OAL D, 2009). ##
75 (2000; 2003) 1EEAWIEEHFICTERETEM L 72H
DHADT—F X—Z & 2EBETE LD, FED
EAICBET 23002 <13, AR EEE RN S O
HTH-o/. IHICEEEEL TEATHICK Stk
ZHICMIZD, I3 2247 —3 3 > OHEREE BT
% ETHMENL A5NT.

HAE - &4 (2001) IFHORMELT, (@ 5
W5 NIZEINRT V. (b) LEF, AR, EEm
IZEENMTRT L, DWW ENWSEENSIEHL DT
W, () BT, AR LMD L TWVAS. (d) &

DRLAEL, ENZERIISNORTN. (e) FFiTH
ST R BRETEOH2HDONEL, FOHEEH
OH 2 Z EORREBEBGIDMNDD2FT W E WD 2 % f5k
LTW%., INHIFAEEEFEEHR THOEITH 5.

HIMFEFEITEN DD 2 HEEN - H T, FEDOERE
T BB AR &b 5. REATENMIAS
EHZESHSSEWS 6 (&4, 20000 THD. i
FZHEBAER - FORERRMEICI2bDLEIN, RS
2 ANOFELUFITHT B0 (L4 - 4, 2007) &F
HMEHD I L3R 5.

JBRRFRICY ALK B B AR AL, S
RTERSTH, BROBE EEBROENF /T FAX
[(FEZ2FE (T—=T—=) 2&E) 2 [LbEo#k] (&
AT (ZRHREDRI) rE)] THEHEAEEICR S
nH L,

B FAEE

HEER - BERIWMOBE DO —HNL< DANERIBD.
OO MNEL, REWBHRESTEDOLEE, KO
BREBENDNOIT D070, MrEKULHEZME
MELBVWEVNS T ADNND HIEEE, FEEEEH,
R EZITIE L 72N 7 7 U — (iR I 6% 2 A
FEAER R (W), 2009).

HEARER - FECTIEII 220 —3 3 780z »
IRNT, FTUEFOHABBRCHRBEROZLEEDH
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FTE»RIFR SR, PER (1998) 13, HEARER - #
TIIx ABEFRICAR TR T b 517 2 & IAE D N 7RI
PEDHIFIIEBNE T, D7D EHROFITAE )
DELENT, HRELUTEHELSELSHOBIERIMN
2 U85 ERRTNS.

L, $XTOHBPER - #F), RifsiEikhloa
o= a ATEHES E< ENBNENDIDITTIE
2. EHEREEBER TIE, thamiakt AR 7
WK EDREIEERLDLEEND 5, SHEIIHET S
ZEMEBETHD. ZOXIICHHER - BETH>TH
AR 5315 A0 5 IR EITNIEED 5
NIEVWAFETHRBED, BHAVNDE EEXITBW TERHE
(AR KT L) Z2laLTWS, Z07=0, EFEITHEHA
FEANRYT BT LRI (LA - fi4,  2007) EFFEN
D Z EMLZ.

TRTOHEBENR - EPEEERZ OO TR0
A, BEER - H#OHRITY, RAESHEREOER TS
NS E<HEERNREZLTH, BOUBEHE, 7 (A
T MMIRIR EZFESNIIHNCL O P AT v—%H
AR ETHNITRMEISEMTETIEIANNDE (FTF
T4 RAAYT I, 1993; T T4 >, 1997).
7o & ZAFVEHR (1998) 13, HEAREVRICEE L SE2M S [
14 > K+ XZE—F (signed speech)| (Scheaffer et
al, 1980) EMESEEDNTFEMES Z&ICk->T, &
FEHIEDORRZE EIFTWS. FUA kA (2007) 13,
HRNBRENET ETCEFOET, T &K TLHIL
METREBERICH LTI, Bed 2Rb, HiE X
FEBEBRNIEICEOTHILTAHEDIC, T2 —
a>OtETRUTIEEL Thb.

FEEDEZ B HST, A3 27— a3 >¥ER—
R (FFE21CH2HEEH Z 25 O/EMESRE LT
J0Y— - EEYF A HHOR—LAR—= 28R O
Rar—arXEkis (TR 3 ITh B FEMAMD
R—=LR= [AI 2= —va > XBERAREES TV
AP (JIS T0103))) 1%, HHEUEHEZT TR < AN
HEOENLHEMENNOHDANEDIAI 2 2r— 3
CFEELTEMBRIEND D FINEES, FERE
F, REHEEF WIS LN Y 7 U —{LliEsR I %
B EES (W), 2009).

HEE- 55

REGE & ST 2 E, Z28CE TIEM 2 A1 &7
5. WHSEICXZIIar—2azEAETEM
5ThHb. ZDRD, EREENTERVAITIL, @EFET
HIEAVDOANDFEL SEZHE, BEEZFRTHLD
FEBIEL, 28H ERKOTESE 2 BT D (EFH,
1980). HEREFENFKHETHRIOASEMOII 2247
— 3 TENE, BEHELEORDDENLITH ORI,

HEOWRLLE B, 1980; A, 1998), I LH
JERICHE 2 DT WD, BENSHEEFICE>THE
HTHHZ EFEBNNRN., ZFDDIT, HFEDSAD
OFEHTIRAI 27— a ATEOFENENS Z
END 5.

BRKNIZ, HDNIEBRETHRHIEDLAS TR
FEBIL ERELIRBLEERBERDIEND 5.
ZOEBIIWANITIES> THEKS. ZOREETFIHETH 5.
FREIARESHBINOLEREFHOL LI 22—
AIRHETHO, HIELASDOFEDICE > TUIHEN
R THBD. Ak -1l (2000) 1%, Fis (HAFEOF
FEICIE H AT & HAFESSFENFEET 5. 22T
HAFFEZIFT) X —HMIEITNEDOSEELREZ DN
TR, RiFEMHEO HAB LIRS FHETHD,
Figz (657 25B8 L3 EEHPEETHD E L
$5%, [E# O UNESCO T¥% F55 (Sign Language)
FEHASEELE L TCEERETLEINETHD, I I ERFEE
SHEEHITAIFICESTEIHNETHZ LEBDTND
(7z& Z13 Ball, 2011; UNESCO, 2003).

Tl —OAEEE R E T, Fisick->THH
WWRFENTEDARFZEAEBET, WEELTHHIE
ELTEHEINTVWSHIIDRN. ZOEKTIE, A9
FOMIEE TR HE —FEICT DAL, ERNEEFD
ODKEHAMSOFETCLMEEEEDOII 22—
a FERBRWONEIRTH S, —HlERC, NER
S F L BN NEIFEE NS N TNE O L S e miBhikss
WH v, BIETIEAISHEND SO TR S 2 5H
WSR2 D 2 EAAAEIC /RS T 5.

APEEEIERE CRICEE T 5 NERDIE, FiRERES
REEE IS THEICR S ANDRIETH D, T
5 DYEFIIFFEL LNFHENE A LW =0, FEHe,
HERETIFFEOENZEZH L TOHP R ETHERT
DERELNIRTIUIBIN T E W, Uiziio TEJES
Hiz2Tld, FaEzHE—SiEs T2 NEHREEECS
B CHEEIREIC /R > T NE TR Rz 5 2 &2 H > C
Boridis sisn., BRaRFORE-CEN LR 813, @
W, BEETRINDZD, MERCATNFE 21T T
THENENT, NENTZITEBEDSRNI E0H 5 R
WIEEENKRETH DN, A3 22— a3 > FENHK
RTENUE, HEECADFILHEE LR LDITHES
WO Z ENTES.

B - 58

ANDZITWLIE®RT, Z<PHEREEHRTHS. —a—
O>0OD7N0 2EETNIE, HERMOBTHRER
W2 50 5 (72 EAE T —LIEN, 2004). ZD7=D,
WOBIBOLNTADRERIRE<LDS. BARE
JTH> TYDORESSE, MEBREZEKUCIL, &
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JeChAsWn (28 (25) ] % [, [Uik] *= (&)
EVSEREIZDNSRWEASS. £z, RYIDHP
HAPNZMND Z ENEL SN TWDIRHERED, FN
ZOTHHLTH S ZITMGBTE DD, i TE28&
MILNDTEN S, IEEICIEFEFEED U L S H7s,

BAZIERFENWIEFRRNH S0, HFx2HHIC
MAEL I LEDTED AL, HEENIWHELI TII DR
W, SO ST EE ETRFRRE L CWAHEIRE
RIT 2T 7D LTOMA TNDA, AR R
BOMHEORBIIRF 77— F TN TR,

FRE DL VIR TIUIEIRPI DO N5 DFEh 5
FiR# 7 EOBRFTH>TH, FHEFICEHEL TREL
FIRIL 728 ChuImES 2. L, 3HESEA
MIEFRFEFCLDICFE TEZ200HETH D, HER
FI B TROWEFZERL, EOABRUSEMHTS
BTELHEELT, TN EINAICHIZES N
TWa (EAITEHEPEESE, 2000).

TFARNLFENEHEINTONUL, S EIEARICT
(Information and Communication Technology: &
HWEEHAN) PRHAFETHD. TIOF)N - F—FT1F
DR OEEFAHEEEIT N DTS, i O Hk A
BERT Y INEN S RFEFDRFY 7 NOFIA R,
FOINXFONLEFTOEE W2 27— -
) =4 =72 EIZHRENNE DR WIZFIH T E 2 HT
H% (L, 2011).

72/ TH DAISY (Digital Accessible Information
System: 741 ¥ —) 1%, HAREENIVEFOEEHREE —
AEH/. DAISY ZEARHHAFELIT TR, K&
SBOTHhOENERSREDICHAFE) T I =N
AN TWRWHRIGEHE TH R ATRE RN CTh 5.
DAISY 3&EFHERICHAESNTE T —T 1L a—%
—IZfH B ICT Tho/=n, BIETIZEE#RBKEL T,
FRICRS T IEIEREREINEA LI F AT 1
7 DAISY DfFEINTWS Gk, 2011). TDkE®D
BIEEDEOZTANCHHLSTNHDER>TNWD. &
NS OEBEENVENOHINIL, HRFDOFREAPLT S
HEELIZYIVTF AT 17 DAISY OBFENER LD
Z55 (8, 2012).

5B, HREENWITIZZEHE L ORENRNE G
BEEFIERNRIED5E, HREBET S0 R
HYGRE, IEIFRIRENETEND. AEFE R
BN D NTENDIIORNRIRDGETEN, BENR
72 ANDOHIRHIZZA (2007; 2008) ST N/=0.

FEHDKEIE

T EBOEBIEL, BRI K DMARE, K,
5, M7 & DRRIC L > TEBHEEN W 2 2
J, BRADEHEERULDITKRBIEICRZ S>TEZHDTH

5. BEBRERBOMKIIIERZREREICHD. Dk
DEEOREPHREDOLS TIIREDOHEE®RL ZIT5
LIND. HEUHETIIERICEENE S 0%
W GERE - BH, 1998). N THTE D ORI T
WCEATVWDRWD, BERDKEER U XD ITHAEL W
WIS EOMMELS TH, BANICSIEY & SO
DORICEERDN S BB I > Tl < AlREME E W (1S,
1998). ZD=HICEEOIEREEMFIIEET 2 Z &
20 (R - B 1998).

4EN5 5 RIAETOTED (ER, 1997) I+
7)) T —13iboTHB 6T, MRS DIE
RRYIEBRIEGETH D, O ETITREBITR-> -
FEDBDORIEREEZBR LML, BERORFEIZLE
NCHsHIC DR <, BEEE G TOMREIL, BB
TIRDDTZ N, J272, BEBRERBRIICTE D DIFRIE
126 ERRIMEERERE A (BFFOIE A, 2005) IS T
B0, BREZELWENSTIREZEETLHIRETH
5. ZZTR, EBEOTEDITHAEEFEIRTOY:
BLBENIVERZ EE2RHETHICEED 5.

B ELIEDKRFERE

BHIC K DA, K26, MMER &k, BLko
AV IREZE I H I 72 & DEEIEED B EFEIEIC /2D T
EMBN, FEDITRD E, BERDOMKITKREIZE
SEMEHEORSNT, BT el@E (I - |,

1995; AfEH, 1996) D LENZHOD, KELIZ
BV, Z0REY, ZZTIHERNEDLSRWVWHEDEL T
Y 5.

FREFICE > TR < B I A TEEEADOEK
MRICIZREN RN DIZ, BRI IS & LA
R TERNZENE<HD (LK, 2002). EJEFY
DHETCHESINDS LI F—FHETIE, MRR<E<E
WO KD HERIMZHE < JBENEBIT LW, KEEEH
MHSEET DR, SEOBEKL IOV T 1 25 0A
MR ERDT (LS, 1996) 13, HHcEHEEIC/R5.

FEBDORIBIETHIEMLU 20, AJEFHE MR T,
JHEIE 2 A RIS RER AN N E BB EH TH 5. 2k
FEIE EIESERIZ RN L )L TERBHRENEE L T2 Z
HEEDRENN (TN, 1998) THO, I LTI £/
MRS DN, KBEFICE > TIEIFENREL TNWD E
WHZTT, B, RRIIEFICRAZNTWS D
EMZn. UL, SRR W E WS NS RS
&, MR NR TN o720, Eh ki< ikzoz
0, TEHOMEINENRL /o720, WEEZHSTHRD
SNRM-7207F % (EAR, 2007). 207=DHIZ, LK
UNTRBANE SRR S N2 78, REMITITE > 7= <BIDIR
BThHD. LN TREBENENZEHEE TH> TH,
LTIELLABNZED, LTHETELWVWIEDKS]
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1ED< (A, 2007). Z OGN EIEFEfRIKREIC
L, BEICEFROERNER T 0T T L ZIGRE
BRI DENSRZIR -y TF &g ERIT

FRENRE

FAYE TlE, BRWRFERILFEFRICL > T M
UM ORBENNEZ CTHATO Z ENREETERLR
-7, [EZT] &y, [#ED] EW-o N a<7k
27720, bOZEDOFIENON SR> 7=0T 5. &
HHEXEImEICEZ AN 20, HL TR AHWNS (ff
L5 ICHDELETHE DR — L= ¢ HEMBAE
DEEHEZT BT 2 A G S OB R ONE A 55 (8145 D 5 4E
PERRAVERRIZDWNT).

RANEDIRINIZE L H B0, —FBLNDIEIT VYN
AR—BEANE TH 2. TIVYINA < —BERANEIT KN
EE2ERITHENDH D, BEIITE-STO-< D EETT
5T ENRETH D, RNTELNDHPIME D WED
ARHRE T, i ZE DI ZEARE 2L & U 2 4 E CTHRE Z 2.
T IV INA X —BERANE DRI B RIT B LS50, K4
MRS DFBANEIDIER DAY A -V %E 5 /-
EDERRLIC Ko TRz D, 72 & ZAFRIEENEIEA N
FRENEEVNEETHDEN I ENHEITE S
([RRHVETW; - X~ = a7 )b /2HEIF%ENE  2009).

REEFITRRAVEHR DN B8, RANEICIZmmE N L
<, BRESRSHAA R T v 7 OXBERBICIT, HEE &
FOMDOAI 22— 3 ENWFICTHET HFEED
WMETHD., DFED, FFERESLTC, XERFELSL,
2ef72 AND (24, 2011b), TF v 7 ERLILITF v
DIREES 12 EDRLES, 2RO L % WITE
IRIRERDO ARy NEHZIHS < T5Z ENETH .

RAVEZEANORIGH & LTI, MEENES TSR
RV Uo7zl g, Mk, 7 & BRSO HFER, Bk
EEEPREOREZ WO 2 9 BR & B RERIZIE
N5, WHORELRERZZOMMUTH S, RAKEFIL,
KEL, FoEVEDODNDPTVWRPEEZEHD. £
AN EIFDEAES DD ((FFL6 I2H D REERK
BRI S AT L DR —LR— [FBAED ND 7=
OOREFEY—EXNAI RIA 2] 28HH). 505
FRICH S BEFEOHRMTaAR (=48, 2012) ED
CEERBLEBEERETHD. AR TEDHITOD
HEOMIFEEAETHDHDT, 5% FimEEEL Z1ER
EIEDLEND .

RAE T OB A D EEFZE RO EERHETDH
5. BHAFEZE T LW ER > TnB NI, HiinE o 4
HREWD EEbN ([RRAVE T - X~ =27 )]
SHRFSEHE,  2009), SRAVETEi & B E L 2 RZEE5)
DRHEDOL EED, NV OITEE2BHSEIEDRE
1, BRI E OEREED Y. BRI

IZH o TG A D AT 2 o — ) VE B O s
mE, mEREtEENERE NS (HiF, 2006). £z
FHEOLEED TS, SHTENADALNELSED
TR TR L S EDRERRE, SmE CRITIITER
Wk, BRELTHMEDOSHNDDNDHS. Sin#E bt
2ICERMEEDOEH N DD EKRT I ETHRWAEENNE
RADESD. RIAEFERRIC &> TR
EHDHDZRFEL, GO THRFS S EE ORIMET
BB EERRANE S OHET 2B 5 B 2RO H 2 R LR
RERTE D, AR & L o sERe & L TR
EREEHZEREZL TS EERS.

28
ISR ICDNT

AAC (##Bh - REBZaZa2=4—>3)

BEPLII 2T —2 a JTENCEN W ERED AL,
LRHE EFHENRRDT20, BHAIOH 0 HNERL> Th
20, BALANTHDEZAD. TOLOBYE, SiE
K0 BTG GEIFIPAENE W, L, FHEOGR-
GETHYEZMFNICET I EEE S HEIIRE DA
O 50, BER LR LR O EE TRIRMEH 2 F 20
BEZTTET Z EICIERENTHEINS.

EFESHEENNNE S ANITR LTI AAC
(Augmentative and Alternative Communication:
Wy - XTI 2= —2a)) ERINDHENH
5. AAC T, BHRERICE2Y 12, KBS >RV
MEBEDSEFNEN—RICLTHEBEVUILLT LR
H—RERENHNWSENS. BA > R+ X E—F (Scheaffer
et al, 1980; Fiff, 1998) H AACDUVEDTH 5.
ZDAACIZE S T, AWRBEDBENLIERN VD
HHTEDH (FR, 1998 EHIZH, 2002), Hod
PHROLEDICH M E SREREENH DT ED CEH
2003), & 5ICRAMEDEEE CFERk,  2003) £oa
2= a v EEICELTREANS D, RKEBEE AN
DOFEHFNIIIEEBE D B D HE D TRV, JFBiE
FO—ENSIX AACHHM LT NENWD ERNH -
7= (Z&, 2011b).

MR EDOENDRERNBNOH D T EBNEIHRE
B HER, R BER TS AAC Z2IEH L TWh a4
MHb. EZSERCEMTEREE, SETENT
ICAAC TERLTWS, EiELDaIar— 3>
BE, AEFEERTOENTEHTES. LEEFm
IZH o7 AAC DEISER E, 5B OBRFREIZZ .

OZIaz=4—2arERNEICEBELAEXERIR
FENWEZ R RICL ZERBEEBERICREL
T W 5% % 2 IFLA (International Federation of
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Library Associations and Institutions: [E & [X & #g
W) Thd. IFLAFI—Ov/SZH0ICEEL, X
EOMEHOBNNET—ERADH O 2> Thb.
B L 722 < DL R— M AARFEICHRI N, FEERBE
B RS AT L0 OB TE S (N, 2012; %
MiEh R, 2012728). £HZHATHRAINEEZ
L ELUTHERNY Y 7Y —DEZHNEND, ik
MNFEZHFLCENNEY —EXNERA SN TS (§
KiEH, 2009).

[FLAIZ XA @A T WKED DD IFLA 58 (]
ARIA2)] EMNEN @, 2012) 121E, BLEDL
HRENRNEELT, T14ALIZ I T RBIUOZOMOH
HIZWEEN D BN, HWFEEDOENIZAN, ADHD
R - ZEERESWV) - BEE - 7 AV —IEBERE -
N Ly MEBRER EDHERNNE, I E I EIFEMH
MRS NS, EENDODEENFIARNVA, SO H,
SFEAEE, FRANEE E NI TS ERANVENHI S
TWa., INSZHBANEEZRIRIC, WL AZLERE
DHOVSHZEEZDDIE, HEVICHEMBZIEETH S X
SNITEBHNDS. L, ZETIEdH 2 NENEEER
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Habitat and population structure of a rare tree, Prunus pendula f.
ascendens on Mt. Kurino-dake, Kagoshima Prefecture

Hiroaki Isuipa V¥, Yoshiki YAGURA # , and Tomoya SHIOTANI *

® g

FEVE S BB KE] OB EOHBICEIN TRV FBOBEESGARTHL T REACWEREL TS, Z0H
3T R > OHARMEROBEMESNTHD, BORALSHITIESNTND., EFHSITEFEIC
BWTTREAY B& 2.0 mELE) O, EEH, ERS A XZ2HELZ TOMR, HE &
30 ha) TIX39MEAEDIT ReH PRI Nz, ZD55, FH#EWE FICEFTT @I 3 EETH - 7.
EEVHMESRD L, FEAEDFEKITBERITMEND NAREELZK S IE0H 550 (TRMPLERIRW
DEFAD AL Tz, £z, T REH BV O FEAEER &R IR > T d S A
wooni. JEdA Xehss, TRENOBEENSEERORRMEIZZNETN 26.0 m, 95.5 cm T
Holh, IARBES<ASNT, BEEIME N ESEERE T I E 232 ILRIENNY — > %

Rl INsDZEMNS, TREHZEREOEMICI A TERET HREMKEFE-ETHD EEX SN

F-U—FR:IReH>, BEMKAERE FEFE

EL®HIC

T Kk /> (Prunus pendula f. ascendens) %/\ >
B IBOEEGARTHS. HRTIEIAM, ME,
TN L TWD (ETIED,  1989). HARMR
OHAMTERSEFEKITOETFRICHS LN TN
% (http://www.pref.kagoshima.jp/hakubutsukan/
tennen/, 2013.7 M), T Rt H 3B L WiE
wc, BRI, JRER, SRR, TIER TIEAMREE
Fl F 72 3R EIRRE I ES N TN S (TERL v R
T T I WETREES, 2009 ; FEEESRREAERE
REIRGERE, 2003 ; JLEREBBEREREANGE R H A&

fEfARES S, Rt

REGR, 2010 5 REUHREREDR HARIREEAS,  2010).
TR & KRB QIR 2N 254 )1 O _Eificid T
ReEHNEELHMLTHD, HAEMDERELET
5. AHED (2009 Z oM EMRICT RE N>
DEREFHFRAEZITV, T REH > OAEE & EREE
HWEORMaEZMELTHS., LaLl, BHEZIEZL
O ETHMMBTIIEL ZOX D BRFARFITON TN
W, 2Ok, TREHOAFHIPERERGERE
DI F 721 Z— M K <D > THIRWDMNERT
H%. TREHOEBERIT D013k 4 7t
DFEMREHRT LI ENBETHD. £z, TOX
DIBHBEI T REN > OREZEND L THHELRHDT

D SRS A & B RO YR

HAR - BRBEHANRS T669-1546 LER=MHTHAEMNE6 T H Division of Ecological

Restoration, Museum of Nature and Human Activities, Hyogo; Yayoigaoka 6, Sanda, Hyogo, 669-1546 Japan

2 PARMHEAND & 5 TREANEH S

T 654-0037 fujEE A T ZEEE X F7 0T 3-1-31  Hyogo Environmental Advancement

Association, Yukihira-cho 3-1-31, Suma-ku, Kobe 654-0037 Japan
3) FERFER TG N FE R ATFER T 657-8501 JnE IR X #4FF 3-11 Graduate School of Human Development and
Environment, Kobe University, Tsurukabuto 3-11, Nada-ku, Kobe 657-8501 Japan

*PHE - SRR RZEE R - BRERAIIUT T 669-1546  JLER=HATIRENT 6 TH

Institute of Natural and Environmental

Sciences, University of Hyogo, Yayoigaoka 6, Sanda 669-1546 Japan



AN&EH% Humans and Nature no.24 (2013)

HBHLEEZEAOGND. TITAMETE, EEEICHMT
%I R H > OB S ARG ORHEE ] 5 i
THIELEHMEL.

W

SEEP IRV R S I AR & IR IR R PE O IR B —
WIEMBDEBSIUZRO—AIZH D, INTHOWEHIZ 1094 m,
WIS O KIEEN SRS N TWD F 7 F,
1992). FAEHIIEHEOHRKICMAEL THBD, Z0ifE
PR#EIPAIX 440 ~ 600 m, [EFEIFAI 30 ha THD. ZD
BMIT R A OHARMEBROHEMEINTHD,
RIE1243 A7 HIZEORARLEWITHEINTY
% (http://www.pref.kagoshima.jp/hakubutsukan/
2013.7 ). [BITOKKBEH T — %
(http://www.data.jma.go.jp/obd/stats/etrn/index.
php, 2013.7 M) Ickb&, FHEHORZTDOKRESL
BMET OkO, #4175 m) BT B EEEKRIEIZ
15.3 C, REHDOHFHRIRIT 4.4 C, FREKRIZ
25729 mm CTH5 (BEMEIF 1981 75 2010 %
TOYHME). ZOF—4%H EITKIREZE 0.6°C /100
mZEHWTHERO QRS E2FARL LA, &EA
DOHEHRIRIT 1.8 ~ 2.7°C, BEMHES OHFKIZ 99.5 ~
108.1°C - HTHho/=. 2D ENG, FAEMD LT
BEHFICEEN TNnDSENnA 5.

FAEMOREHIaCAw IO hy, A FAHY
IR EDELT HRERMKICEDN TV, BEBHHFDR
WIRWHEFEZ 5O TWDHERIAFOATHTHS. |
BRI A E RIS 50, REOHITI
INDTCHEiRME L THIA - EHEIN TR TH S
A HINIC B 2 B EEIR W ORI, DT 7 mEiE
TdH 2 DTELEILZER OE 5T 5 e BRI R0 LT
W5, ZH5DRKKIEVWT NS EINTH 0 EBS)N
H#EITL TS,

tennen/,

Ak

2011 4£ 10 H 17 HE 2013461 A 26 HIZ Lk
BEHIFNTI R &> OREERE & oAt D 37 BRI
BEEBLE INSORETIIEE 2.0 m EoT
ReH > E2nnfilizrnensdg s Uz, A
ERDDHBITIE, WERGEORD 2 TE572 /N7
5 1= DI BARE 0 & BT E T ORE & 2L HI DS Z oD
CEENHEDICL -

EARFHE CITHEOBEEZITS Z&ETIREH >
DORFIRMZHE L. TReHORREEIL, GPS
(GARMIN GPSmap60CSx) % i\ THAifiiE DR -
REZNET S &I, BAIEICHE, WeERE -

K A(ZREH>DOLEEZEHES TWDEIR) OFEZ D
U7z BZEERICDOWTIEIRE 2.0 m L EOTXTO
MARANSRE Lk, MHRERETIE, SMthI il
WAL, R AR, R AL ZRER Lz ot
REDK 3 DFLMEIAHIF A (1990) ITHEMLL 7=

P OREER, TR A ITEE, S OREHEE
30m A QBT (HEZER R O g B & R R i ih)
WWEBEL LTz, ZhLN OB IREESL bk
B ER<) O TH o2 ENS, EHLITIR
b DEBENI A REERR Y 1 T EihiE S 1 Tk E
<KR4rL, TOETEMEOMHTZ2ITD Z &Lz, BiR
IS, B S A TOREIEEED 30 m LA ED
AT 2 BREERIAR Y 1 T, 30 m AR DA E L Z 1
YA TEEHLT-

AEOME TIZ 39 EADO T R H RSN
Z0S5B, #HIFEMEAKIT S ER EREAT SEMEE3
EARTH o7 EFENHSY A 75 OERENT IR R
A THN5 R, IREY A TR 24 A TH o X
LIZZ R onfiztE LMY 1 THIRLEHD
ThD. stk IRBERI kY 1 7)Y 448 ~
545 m, EY 1 7528 ~556 m THo7.

A OMERAEZ A D &, 30° PLEOREE A 2 {E
KIZ D 5 LRI Y 1 T EE Y 1 Thienz
133.3%, 12.5% CThorz (F1). £z, EHENHYI
OEEER A I REESIN Y o T EIE Y 1 e hT
21.5°, 17.9° THor. X, DO HELENL:
EHDE, WBEKSY A 7 OREIKIZBHICH S LD
M 5EANAED SN (K1), Fh, RER®KS 1
T OEMEIT T BRI & AR IS THd %
BEEIZH D, NS OIS 2 EERA2ME A
505 LRI ER MY 1 721 93.3%, MiEY 1 TN
25.0% Tho7= (& 2).

I REH>OEEZ6.0~26.0 m MEEEZS.6
~95.5 cm OFEFAICH D, FEIOFE TIIYHARE A2
B2 LS I/h A ZOMEIIHER I NEn o /. B
& (34 fEfk) ZXRIcHhEER (DBH) @ HRWEZE
MNIAE, e D 2WEERE T 2 HER T 217
o7 HBEROAZMETORRE LD, MHARE
BIRICHT 2O EERINT 272D TH 5. T D
KL, A A S BHE ORI W IE Of B %
(R?=0.696, P < 0.001) »i8® 54, ZORKRIZARK
TERIN.

H =-—13.57 + 8.04lnDBH

T R b7 > OEREERE & AT 5 72 1Bl & R o A

B (K2) EHmEEERE MK (K3) Z2EMRL . 8



A T REH > OAEENH & ERTES

O
o®

o

‘I
‘(% ®))

B1 IReHCozEMHh OL@IZTNTNRERMSY 1 7 EMEY A TOMIKDII i %2R,

FRERIZ DN TIRIBDORRT A X2 DOEEDT 1 XL
LTHWOH o7z, ZORER, EBEMSY 1 T OHENICEH
Ho, BlER & E RN TS — 18
FERZIBIENWNY =2 &R L. 2L, hEy
A T OIERIZIRERSIM® S 1 TOMEKI D /NS 721 X
2 5 A AR MR S R B 5 N e

z E

A EOFHETIIHAEME MICEFEITL2 T REH 3o
ThpHSNRBNo7. TReN > OkE & fsER
D ARMEIZZNZEN 26.0 m, 95.5 cm THo 7R, 4
KiZEo7=<AHLNT, BRI &M E AR
HERIN Y 1 7, ISy A T E DI —FEHA L7213 F
vy TEHRMOBEBAURT N — > (K, 2001) &
FMUESBNy—22Rl2 (M2, K3). Zh5D
Z&id, T REAVRmBRESIEEIE<S, HEMET
TIEE - ERPR#ETHL ZLeml TS, T
L, TREAORE - BHNITIIA L WERENNKET
HBDEVWAD. —J, TREHCOEEMZESRDS L,
FE e EDOREITBERITMEND NBHEEZHK 722 &
DB % Gt (CRELEEEIR W OB 127 L Tz,
Fiz, WERBHKY 1 ToMEE, gLt aR G
IR EDQBHRBEIEIC R DM OBENEZ DT <, 1D
R TIEREET 250, TROBRMR WO Fl#EE
RS EERE (G, 2001: HEEEA, 2009) IR
o T AN H > 72 (K1, £ 2). FAHIEA (2009)
13, T REH ARERE OB A TEEY 2 BEELK
FRTHO, TOEFITIIHRMROMERE & T LD

HaET 2R D ImE ORI BRETH D LML T
W5, SEOFHEERIZIZORMEZED T TNDEENVNA
£95. LT, AFEHIZB TS RN > D50
EMERREEHERR IS, AEIED (2009) OFFEMTH S
AN EFEE R D B - R3S, 2) B RRIEL 3)
ANBEELEVWS ZDOERNPKRESBEHFRLTNDEEEZ R
5N 5%.

IRENATHERMIAFATETTHMTH D%, 1h
EY A T OMERO RIS IEE R T & 5 TEE R & R
HEERIEIC ML Tz (& 2). Ins oKD
HOVEE BRI O O MBRER F 7 1R ERBF I AL E L TWh D D
T, BIFBNEEDIEEETOI RE T OEHE &
EZREICLZEZEZLND. ABIEHOHENEET
Hof- Gk, PHEHO T R 3B Hin N NI EE
FHA EEEAEICRAEL TR, ZOMKRTHIHE D
TaEw, BESEDERBEELICER T S5 OEA (B
EFREROBIE) X > TiERF SN T e EHER I N S.
Z D%, AEIEBOIEFALITEE > CHREEF Ak O RE &
TRMAEDHEIT L, RO EERINER, FEE
S DOBEHMN ST TRET ST EITRD, TREH
N B EE RIS TE A IO AT T AR DT 2
LEZ5NS. HETHE ABBILICX2BEHOFE
MIREH>ONEY Y b=y FOIKREFIEREI L
EWZ 5D,

I R OEARERGE IS BT LY 1 TR TR S
THO, WEY 1 TIIRERMKSY 1 7L 0 BEEDOY
A ZMEERITNE MERNZED 5N (K2, K3).
IS, BAREELE T ANBBELIC XK S 5 AR Ok
MAEBNGHY A TR TR TWEh6EE2 5015,



AN&EH% Humans and Nature no.24 (2013)

®1 IREHOGMBOEMNAE. T RN OEEIMZRERKS 1 T EhES 1 TICKFL, Zhs0y
A THNCT R > Oz DI ZR L.

MEERIbk Y 1 T s 17 A it

GRS QR L) kS R RS QR =2 L)
0~10° 0 0.0 5 20.8 5 12.8
10~20° 7 46.7 7 29.2 14 35.9
20~30° 3 20.0 9 37.5 12 30.8
30~40° 3 20.0 3 12.5 6 15.4
40~50° 2 13.3 0 0.0 2 5.1
at 15 100.0 24 100.0 39 100.0

K2 I REACOGMMOBHMIBEA. AEHSY 1 THIICT Re T > Ok E T DIFEER LT,

HRBERI AR S 1 7 HiEsy A7 LA
iR 5 R (%) AR R (%) iR % R (%)

TER At 0 0.0 6 25.0 6 15.4
R B R 1 6.7 12 50.0 13 33.3
NERABE R 5 33.3 6 25.0 11 28.2
R 9 60.0 0 0.0 9 23.1
&t 15 100.0 24 100.0 39 100.0

14 14

12 | AESA T 12

NEFAT

10 10
2 8- REBKS (T = 8
= &
E 6 E 6 BRI 1 T

4

2 | I l

O T T T T T

2 5 10 15 20 o5 30 0O 10 20 30 40 50 60 70 80 90 100
#itE (m) BEEE (cm)
B2 TRbH>ORERE. B3 TREHOMEEREE.

DED, WEY A T D% OREEDEZ I IR B =3

7 DERDEE#ITE Z o 7z AIRetEATE V. AR TR
A TIRBERICK Z o ZHELOBIES T R e T > O K EREDDHITHD, ERTIANEHRDOEY
i, BHERTL, DNA 7R BT &I T TWhaly  BEO/NMETFRICIZERHEI T2 KRR T 1 2 W2
=8, TREAOEERHLBTERICIOVTIL < oo ZOBEEDTESHEHLHEL LT 2.
BEtd 2 2 LR TERWA, RiEY 1 T OEEO Iz
MBI Y 1 TOEGZERARET 2000 HE <& EN X ik
TWB RN D 5.
TERL Y RTF—=8 Ty VSGEIRAER (W) (2009 TEEOLR



AH Al TR e OEE & B RS S

L EELY A —TERL Y RTF—% T 7 -
¥afm 2009 FokaThin . TREIRBREARTR ST B AR ORGERR, T8
488p.

SRR R BRI R ANE 5 B ARER (W) (2010) KEO#H
HEREHA RERRL Y RF—4%7v 27 2010 (Y - i
BYE) . WEVEANO & 5 ZTEREEANSEH S, fi-, 216p.

o b (1992) HBEKILE. AAROHE [JUNh ;] WES
B& (W), HAEOHME 9 SN, HIrHmERSL %
5, pp.218-221.

GHGA - R LA - BEEEK - HAFE - I R (2009)
AN BRI B /0BT R e A > oAF L EFER
FEMEE. PRAEREYENIZE, 14, 143-152.

HREET - OV 4 - hRBERE (2009) BN O Mk IR EER —
RIRIZ BT 2 2 SR Bl 7R D 5 JR A 5 DR I —— A A IR I
gD KM MRS & B OB — AARRMFEREE 91, 35

-41.

FE Ve B IR BR B /R TR B BRI R ERR. (FR)  (2003) VLS IR DAIR D
BENDOH LW LY WOE—ERSRL Yy RT—5 T
v 7 —. WEE NSRBI 2, RS, 657D.

B L (2001) HBAEARE EEURSHRS, #EE, 220p.

e - NI - HMERE (W) (1990) FREHio B REREE
—T DR LR e— HESER WAL 202p.

KEHEEZ (2001) 2L 2MEMBE—ER CHE— () BHA
FARRER S (W), ERYEN S B BRI VR D173,
MRt T 71 7, WL, pp.28-37.

PERT el - KHKZER - ALAT OB - EEBR - B RE R () (1989)
HAOE ARy AAT. FERA, #HEE, 321p.

FEERBREL S B RREE () (2010) RTHLO (73 L E Ein
EEYEE REE) ~HEHEL Y BU R M~ 2010 HiRK. H
SURBREE R B AREREE RS, at, 121p.

(20134 7 A 30 H=Ah)
(20134£10 A 10 HAZ#)






AN&H%% Humans and Nature 24: 51-62 (2013)

o
O &5 CARBAREBES VRD U ARERSE

AU BRI bR SO R DT B A8 T
CE BT R B R R - N b 3 -
AL S E R U T RO K SR B

Report of the Hyogo International Dinosaur Symposium 2013

Kumiko HANDAY, Haruo SAEGUSAY*, Tadahiro IKEDAY, Fumio KOBAYASHIV *,
Hiroshi SaTo? ", Shigeaki TAKEDA?, Moeko Uepa?, Katsuhiko SAKAUEY,
Shigeki Yao?, Miki KoBavasHu”, Keizo NisHIOKAY, Hiroshi FURUTANIY ¥,

Akira TakaHAsHIV ", Hidetoshi OTa? " and Isao NAKASED *

® R

BILERED SRR S N B G E O FMIMEZ BE T 572012, 201343 A 16, 17 HIZ [0 &D
TREMAERS >R L] EUTENALD BEHRCHEESIHOEMEEBIEL T, EES >RDY
Ly, AL AH Tz, MDD 7+ —F 052wz, FICEERS > RDDT L1360 THEMMIRNG
THoIZbhmbHd, OXR655 ABNBMULZ. W REBEFLOEMFE EZ D70 ORI A Fif
e B OBEMFE & —RER 2T 2R EMEEN, O LA EENT I ET, BEICHENNT, HOlE
JEWENS OBE - BIMIHRASNAMLEEBTEZEMEDTSNED. H%, ZOXDAFEHEEE
NHEZEHTHHEHETELZEMNS, ZITREBEOLDIC, SEOE KR, EEHik HEEEEEOr.

F-U—F:EESRITL, HBIUER, BEla, B SRBEEE WEEE

[EL®IC

TL o IR P T L R T g D L)1) R T, 2006 4E 8
A7 RICREBODFERINGZ. TNEZTT, LE
WBSENEBHROEYEE CAE [0&1E<] &%) Ti&
PR - BT IS A9 B R L E B TR R R A & 5
L T&E/. 20134 3 A ZTIIFEES NERIN/1L
A28 23,000 5T, ZDHIB 7)== TMWETLE
DIFEEDK) 25% IZH =541 5,700 HTH 5. HiliD
R E L TIE, 2012 4F O IR ST P I AGE o8 B T T
ONFREE THRFAET, 2 HOEBBEOKEE 1 5

D N ATHED LhiE O AV EE IR O 5% L0 5 FE L
TNz ERBIMERE ST CGEOTWE 2 —2 >
7T, EEOEEO ARSI N BUfEH
T 2007 FFITHE R S N O LA I DWW TIEH
J& - #ikEE U CRtdi S 17z (Kusuhashi et al., 2013).
R AFERN S 2012 FJE F T O I OB kR
DFFANZDOWTIE, MELERELE oS RERE ¥
i &i2E WM HE] (BLEEREL A5 T R A AR
ZE%, 2013) 2Bz /Z& /W (http://hitohaku.
jp/top/pdf/kensyouiinkai_report.pdf 705 & ™7 > 0 —
RT&E%).

D EERSAEHROEYEE T 669-1546 LR =Hfi5R4A A E6 Museum of Nature and Human Activities, Hyogo;

Yayoigaoka 6, Sanda, Hyogo, 669-1546 Japan

OPHME  RERSCREER - RERCARFT T 669-1546 SR =HTIRAENL 6

Institute of Natural and Environmental

Sciences, University of Hyogo; Yayoigaoka 6, Sanda, Hyogo, 669-1546 Japan
2 KBRIFSERFER R AMIREREIZER T 599-8531  REEKFATTHXZEIT 1 — 1 Group of Landscape Planning & Design,
Osaka Prefecture University, 1-1 Gakuen-cho, Naka-ku, Sakai-shi, Osaka, 599-8531 Japan



AN&EH% Humans and Nature no.24 (2013)

INGOFREHEZPLELZTOD o7 NEHEET
57017, DEEF<ENT [REALAY AT 75—
(Uit (R TF] &9 %) Zf#kl & . &% TF I3
FHEMOEHZEZT T, 5OV ZHEMET L0
REEHEBROMBBM - FEFER - HHEHREORA
THERRE N, TOEEOERENFICK > THEIZIHLUT
FHITHREC AR ZEFE L TWS, AE TFIE /oY
7 NEHET S0, EEERFHERRE, G,
PR, HOCEEEWEPLETHIRIER T > 74 7%
fir, ZHCHET HEMESCRFZOHE - F4E%, e
BREWFOH# LIHBTHEEZBEHL TSR 2070
Dl ORI, MEFIN R RIERE N S, WM
B, TLTHEDO<DADIEHETA, “fi—hk&LT
EDHENTNDEEZAILHSD. 06 —HOHEDHAD
BRRERDIRD, ZHFE TS BT TRZFIE S HED
B — DS 2 T IRIA< FBETAHZEEHBEL
T, 2013 3H16H (£), 17H (H) 1T [D&x>
CREIAERS R U L] BEBLEZ. BNEIE 2
AR TON 655 KICDIFD, HZBD XD ITHERNERT
D — NOWEEZf TN 720, Pir<EBHIX
TL 2HIPHTIE, HFENBEMEZZ WEEWE, Lz
Mo TINSDOBMEDOEMEEETDHE, P 2RDY
LEHEICH > TEIRMEL Db DD, 2REL T
BBUORRINLIZENZDTHAS. FkAEZY,
DTF—XTOHDOHEWY, UL LWz R - FEhd
ZEHTNEZILN, o TIZOMEITSEBDEED
TOREMEZ D F LD, BMETS.

BB, [O&D TREAEES RO T L] 1TH—
DRI TLMNSTRHHETIIRL, HIHICHEEL =
BB NEOER S R P LA [AMKRTH 02 E
FemEiR), 2HBEICEBLZY > AHh 7 o [l
RO aE NS Al OEEYEEICT 5], [RElbn
BN LB O D 74— 4] Lo EHE I EIC
B N M EMAEKR THoZ (K1), £ TL
TTEHINSFEIHZFICZIEDSRLWNED, TN
FNO(EB DR TLL, [HATZ A7 2], [Hk
DD T H—T L], TLUTEELKEKE [RES ORY
A EIRERZ EET D RBEEREOFMIZDONT
1, [EEME] 2SIz,

#H

B 2R ADREE Y, FTRERZMMHL
Tiro/e (R1, 2). 204K [0 &5 IR/#ELA
RS 2RO AEITEAR] LU, B TF 2901,
BRI T d 2 PHE RS, #ill, Phgal, 72 aidi
- WA B EEEEN Lic x5 D < D ES T
U7z, F%RIERE TF ICE S, FHRREITNEI

U T L. RITRERREIOHMEIZV &< D
MRS EN Y Lz, HimiBh EFEBIcOn
T3, 2012 XD &3 < BHEE 20 AFI2H 72 0 FE&
TTENZHERIIVRERENZAICE EDO 0, BE
TF OWFFEENHS L /.

¥ B

EEOEDDERTFEIZVEZLI NS DEERLEES
WRERE - il - FHEToBES TEN TN, BEs
ST LABMEIIT R TEEE L, FROD BPHE
BRE - Bl - PR oA ImLT, FHET TR
i HEHEICHEAL 7.

ERICINAT, BhER& & U THNEFTBUEA A AT E iE
BRGNS [EEAH RO EEE ] EEEe
mBhpk® (BAF, AiEBhk®) Z2#E L 72 HERO
2011 FF 9 AT ELEEGTTZRERNTE TN
O, WIHOHEKRNEE > THRILLATERKTHS [
APNTRE - WAL AEZIEDN L2 E5 D < D HEE R
2] MHHEEL, b EFRICEMEREETEERIC
L7z

ZDED, BFEEETIR (C) IEEbaziEn e
HRM 575> — D& S BEHAENOERM] ((REH:
IR RZEA - BREBEAEZE B  (EiEHRe) O
& 0—Hd, HETLIHLEREICTK CTHITL =
IS5 [O&F< 20 AERSFEERTRER] hoa
HEEOIEEWEE W,

FEAZHEEIR, #EEARE - #E GFREDO, H
el ekl FIRIE (K25 —, F53, #EEEE),
258, (MOER, 16, ANMbE, HESS), BEE (2
HALEME) Thd. ETREROREFHIEICH- T,
SEFEE B IR TF T 5 ERHRET 5.

KREETORN

R AR T LA DHEIL 2011 EENSBRIAEL /2.
T E TORNOHENE ZFLd

2011 FEEICIZ T OV S ARETFHERERL, Th
ICHDWTTPHEOER LIRS DWE, FITEERDIL
5 B 2T o /2. T 07 T A NHIE T E S ER
6 % C[EPNGEAT 5 4 TR L, 1 HBICHMBBANED
EE >R P UL, 2HBREKHEEER> TV,
TOHOEIF< OREEKSFETIHEERESEA, &
B ZEN L O D 73— 0 &, (LaEhD
WZEEMLUZ. 203 BRMITDONTIE, D&
BIRTOI Y —Z > TEEIRR E(EAZD D DDOEL
ML, WINd AT E L TNTL 0
BXNEEDHERRIC, REOEMFNRA L&



A
[s=}

SIRT Y LE N

DR

FH fth

PYZEO-TE@MEVT

!!ﬁﬁhﬂ!ﬂmﬂm YL TEH ﬁﬁ#
G-Li 5 YEOGN °
: wE= ww
SEHUOULNN Y REABT ‘UEE WmE
WEHEHEE - WESYTERY WEBEE DRHOWE Y TEN
BMBEN( >CSBINUHIRSIEUN - REAYY WY

SHELETLAKAZHERINBE2C PO BT

I BRI AE
KET 2=V A

00:91=00:€1 (B)HLIHE
(MOIDY ()= 24 L B B 30 [T (B J(FE A R e T
o LSO Y =G T R &
ALK EXY AL, == ] | 2]C =22
VRIS AR
00:¢1550:0 1 (H) HLTHE
(FEHS Y RN E H 17 - 18 B Y S S O h [l 5 )

RF HNC — &AL

(EXME)) Yok H
T;%\,n:!nmmiﬁ@K\,mh. EX L. 20
" (Y IR B T W) BT HI3F
é (EXE¥) Bd WHE
L (M BB AR A N E ) F ¥
WEITTT7E0ARRA) JRBAT B ATE

: (58 0 ) QO I AT 35 o 8 4 =

WY e U L O B Vel e 5 :
! Y @)Lz
N7
QOBOR=00800 ERLERNERS

€107 wmisodwAg Jnesour(q _mﬁcﬁmﬂwa I} 030AH

T Lk 5
pioly Sk 26T

(F)HITHE

#FE10¢

ew-3-xv3-22m (&)

LAEALG—L B[] TLLYAT 4 ®LL/EL
TL—,L(>CHM B LUE] Tk sxE 9L/
R >2HCEH /S CIEEI LIS

"6 RNAVGWAHE RIBIHTOU S YR YARIHBLLWEHOWKNEROTOEWER RISV EZ N R R 22NV «

(B PURYEEE? S\ LIRS C)

dl*myeyojyd@euluuas :jew-3

€€02-655-6£0 : Xv4

(0€:£T ~ 00:6 HIIH) €00C-6959-640 : 228

¥—F=OERLHT HBUEIOWER Y TEHT

BHLOOWUFLEHE= 9%ST-699L

CXEAUSE - Y

‘P PRAYND ARKYD CFREHOTRRPIZEXET
EHRISHOFSeE B (F) HTT H THOLRY

R vﬁmﬂg &@P%Kﬁ@% ' TOReHI

‘lew-3" &8 Xvd - EREO WY -LO b= - WHO
' SYDOETEFEREE 2 qUe\10 IlPW-3'XV4’ 2P

LAY B S
By P2t EHXV SR

SRS MR L Y8 (2000
GO —S 06 SRSl (SEMIVENC | D
B e Tk
STFGOIMEEE Bl Pﬂ,nm

B BTN DT
LOTHSY
OIB=clit Meb(EEEh : Qe
> NG
WACH—CECBit 2
HBUABIOWE =Y TUHids O
Y7k

——CX LG E - SHEHETE
b LIgSVERS 24 |

E—% A2FHET
— %A FHET

(i) Vil ZOCHI

QEES) =4 ¥ : W¥ 00:91~00:€1
Te2BizmUBBRE | LEAL—CGE

CRULOZH 0551
(R JCERERR LTTSCYH 0dN) FHE M
(WEgE SMBLENYY I WERYRL) L8 BE
(Y S YRERN—) P GE
(MEEUES SYTHHE, MDY () (1Y 453
(FUHRHE WS SHHMDCTFORULYT) X T ¢ kN
(H3 SHHERUMDCTEYNGEIBIVE S - BEAYY) i Wik —g-LrL-LC
T—T I\ OURETBE~ORZYER (1 > CHMOIGUR |
FEALEYLYLArENL 0G:G1~00:7 1
[0 >C9RPEZRRONER ) GEZEHE R |
(WEFYEWENL) (L F TF BEHETE 0071~GL:EL
— & A AEERT CR2120238 00:€)

— & A AEHET

(fh) Viehlisk

TE—¥L>CEMYNCEZT BN
(BAGHEY) WSHE  (HEHEY) Nalik

FE = VI EM CE S8 R
ESL /20 CAALL—UYT-TL B —g—LAXE
B WHE: 5L
(MOWY (%) - EPUWMBE) Y7 |I(B2
(EEH RYAUTEY - X6) F H\ :—54312L
E—£33 [BOYY—-G) LTINEHY 00:71~0¢:0}
re e UB2HR2FOHTEEAG T O BITIH |
NGTAOLBUSRRBIE TEY <T)4E

COLLL 1175 TmC T U038 o 2T )
—4/3EHYUM-ATIIRHEH (H) HLLHE

Erererne L 1/S

Ty Tm;EHWqu%E Lazm

EAGHES (NeBT

FRE Y 2 TR (ViiHE 2O00ECHX

CR1%9SH 0091
(MEBHT BEHOWERYTHEN) (436 EY : U - Sk
RUNH - RHESH ~0€:61
TRV B RIS 7 BB A 2 (1921.L & L IORYTES
(WU REBSTRUSYEYHE) B S OEE

ST 2 YT 2N ORYTEE |
(ERH EETLLAUBRERTESYMS) VN HIT QM

EHOG GHEINZE | HE SUYFTEHTHBONES |
(M3l —5CABBERTEY CL) EXL A0 O
- (0P BUIBIE OWHEB 7 BB 8-
MHRTVHOWAS /LG b L HRANL G L OHENTER
(W% BEMBETHHR) BT HY¥ GHe
~0¢:€l
) ¥ 8 ~o0zTl
RET QP S EEOS MRS < £0 ORE2EMEuE?
BRI FON 020 —T A OBUERFEOF TSR A3 )
(oM HEBEERNEYEYEEK) B MHE OXE
TEFY NP H IOV BHHE W T E D
(M WEREEY FEAMRREERES) F % QM
SRYERENEOHAON L6 2—F—<O¥diyf 6 T RHBIEN)
(W%l WEEMBWST UXL) NACL—U « Y T—T4 DB
~0S:01
MEWOHFEOL B U2 REME
(MEBDT BUHOWERYTUNY) Fi H= BEME~0C01
MEE S 21236 00:01

TSR R ROREMER | 760k A<RHER

(OTGFUEUH=HBI) A—fLA<DN
HABIOWEHIYTIEEY (F) HOLHE

RO LDF T2

P

R 1 B

-
[

[0 o)

B4 1

53



AN&EH% Humans and Nature no.24 (2013)

K1 O TREMAEES >R LAEGTRAERLE

FiEE & FiERmER R

AR B ASEENL2EDD 2R RIEE 2R

< DR R SRR & F RO [

SLRIR SR H R - BRI YERT (=

SR PR R KAHEEES S Bk
BT EHERES fHiES

FHg i PERRER

T ARG - WABEASZIENLEED  Alak i

< DR

x2 V&d IRECAREED >RDOY LAFTRERFHROMR

FiiEE& EZ
TUER A E BROMEYIEE B - REGHIIEE L #HRE
TERNI AN & BROMYIEE R RV & i E

FHERFHERRE BEEx6I<0#

BT EERAR HRBEHE - SR

FHE TR BEEENLzEHEI< DR
FAEERE - WA EEN L £5 D < DS
SRR PR AGE PN SRR O — 5 R — 8 —
SHERSIAN E HROEYEE B - (LG A0 T+ —

HiHD), 575

BoTHEETHZEE L 22 HHOYKGEHRSD
NEIZDNWTIE, PHETNEML TW5 [PHETTREE
JSCE O 7 N OREYA AN T 2B TH
TdrzEézok. ZOXShmhERTIOT I A
1320124 4 HAOBFETIFIFEE, BB >RIY
LD ZES 34, EN4AZITHREL, SO N
=
REFRESONE EFIE, 2012 45 A 2 HEEIC
DN, THEEDH OIS A HEOBET
W Z B LU=/ 8 HER o= HEBIRSIEKRT
BICHIRRSEIHE L X b A A LIRS T 5.
KEE DS DNTALELWORBIETH D, frkitED
IRNWFETRER TOMEMIIAGE LORIE & WS M TE#L
WEZ DD o To. Bk ERER L 721E D AT O TR W

MEDER SN, ReE TF OPTHRESZ THd
5T ETHRAEL, 20128 A 3 HOEITRERF 1A
DHETH, 2EHERE b, TERVKRINL.
INEZTT, 2012449 HICTHEBER CERIZHEZT
W, B TF A 2/N—Z2HMTHRENZ R U CRAfRIEREIC
EBEHOIRS 72, BB &SRR E M 2 1TRT
IRFROMEIIROBO TH 5. JLHMHEL T, KA
& — 3700 %8, F 347000 EBEMERL, O&E< M,
SEEILIBMEREMNL TS, [0&EIF I F—E3E
) DAZN—DI BEEEFLEHR L, K Uh-F - &
Lk, RS - BWEESEOLSEF e, R E
BICEA L. ZOEMAANEDY A L7 M A—=)LEL
T, FoLERERIRS T 7 EMEY I —Z#
FITEMLUZ BAHELTE, FEERHBEDOF S
2RO B AR RIEMES ORI B R EYRE, %
IR FEEH AR, EHR RS &, AR
B 1 i K 2E 5 O T R, KEUB/NEIEITEA U7z,
MDD 74 —F A TDOWTIEER R MR
THY, AEEOMHEL ORBICFHERT SEILT TR ICTF
T EEAMA LUENENZEAERN D220, S
FEPILE D &b 2 FHE T L EEHT B TR ICERE L TF F
PORFERMEFERL . HEBERADERFEFE LT
1%, 20124 12 A 6 H OERIFLHE BAD ITHLH S
U, BRI S, BRNE T, Ei, FER
ERIRFICSEEH P RO REROH P IZBIESEEDTF F
TEEETDHEEDIT, 2013F 3 H 7 HOEFIRRER
HRRCPBVWTHHESNEELEOEMETo . BED
B FEIZ4M QOISELIHIH, 1H30HE, 3
H 13 HiC 20 icigdia . BB ILHGE I
RIS 2 EEKEL 2. 1R OILHIEAR B RIS A
L, >RPIULERMDO3IHATHNS 3H1I8HXT

KB |20125F 20134

&E 48 | 58 | 6A 7B 8H ‘ 9A ‘ 108 118 128 1A 2R 3R 48 ‘ 5H ‘ 68 ‘ 7H ‘ 8H ‘ 98

1B - A O=(TEBAL LT [ 30
16HEE R

S ®IBKHE (7L~ H] 17 B #7454

== FRRY |BESFHE EiEHE

- FiEEmR S | ST EEEE MHEBIRY B S SR

- O EERARR ¥HEXINBHMR (RREUD) SEEE

TOU5AEY

- 7095 MER [ 7os5atem | @055 LR

-HERESE [gg;gﬁqy; . ﬁil ENRI L AEH

[R3R Y R ITREBRS

RRI—F5 (k25— 7oomA]| FOR|@KRs— - F5> @A

- SR ‘ @A Z(TBAIA ‘ @2/22 ). 313ETEZMER

WEEMS (@ TIANSY MR (9 ARG @ERKE, EMERSEEHER RA/NRER |05 - HEEA

LSEHIBY | RFFE ‘ ‘o%t%wwr CBERZaT7L - AR BRTFR. BESSRL[TAY - 26

2 Ox 5 TREMARERS PRDY LORESMHE & EH R



FH A RS SR AR R

P TE SR TR NA RS a— U1 > R— [O
EDTHEHMAT—2 3] BT, BEIORITA
BN LN MG DOL T HEDRRZB 2785
2o A=U2ZJUZRTIE [DERLK A=A V]
& [HitERYIEE ML) THEMZBKL Thiz/mnrz
RS DBINE DBEEITDNTIE, EEERERE
WWESZROBMEEEDD ZEELE. ZNUFSHED
EES DRI LADHNDOEDD, NFIZBITDEN
FEEIcEEEREBESE, ENALODBELEZOHEICS
AR O FEMRICREmOGFEEEREL TH 5 S
ZEHOBEBRTH S, BEHDOREIZDNTIL,
NS OELE - FENBMLLTVWHREREET S0, &l
EEGERITEDORWI AFaEAEL, BHEOED
DILHE 3FHOBD E725 1 AITIREMAE< £,
FEORZFE L=, £z, BEFFRICBNW T, #H
BOR OECECRIET S OMIE B CAHE RIS T 5 HEAIT
HEIENT 27201, LRSS ERBEMRIF AT
= EYERe (EHEFROMEIORBZOWIER) 1A
WML FSHEL, HHEERRMET> 2. BT [X
—NN—=HA T ANA AT —)V] OB THIRHIEEZ
fiolz. RFEXZDWTIE, HEYBEROMIERICHRE
MORAY —DIREF T Ol KA L 7=
HIAZ AT AEESE S L, HAZA EMnaED
VXIS, SIHAF O AEND AT, Zakil OFi%

-
—

-
—s

3) 1E, WAl S 3HNCEIRE R CRE - - £
1EF) 2RV, BEICHh > TEMFTHICER T — X %
HRELUZ. WRT—ADHBS 3RS D% T
b5, LG 1 FNI2GRA, ARES 3 5 & w®iE
BfpEHEL, TRl EesmEDFEe Lz F8ITD
WTIIRERITHRGEL, HEBIRERAICE R iEE 1 &
RE L. BRICOWTIE, 1HHOEES DRI T A
I ARTHEFERTIT5 2 & &L, 2HEHOYAMIZ X
BT 2R A—FT 1 % —F =D LD DENEMICERNZ
RFEL 7=, I BERSEOEREICH > TIE, KEL =
BEOEYTFELEOEFEZICHEONT, “HMHFEIC
WL, WHECHMNDRTWRINNERNTEZ 2L %
HEL =

EES DRI LDV TIEY EZIME LI AN
HTEICLTW =D, HANERIZELZZD, BHS
MFEERGOFROCETR—=IVICTAND ZENTERL
Bolz. FITREBORELT, RENSHIEAD R
EOCIIEMEMHBICKREL 2. MFOKE, EE
SR LADOBGE SR EET A AT TED, KK
I F-EOTOY 7 —IZHEN LAN TiEo TRk
THZEERS PR TIZERL o — /N = F
TERBWEYD, HAEBESHEOAZIRTIEEL, OAE
DHDEFRMNNTA AMEREBREAED L > P27 12K
AL 7z, RRREORE S UN—TIUIL, EHERS ORI L
AT A QBN T — ARERICEBL, AAREZFH ORI
N5 &AL

SEOBFE S R DT AEA N NRFIGEE 25
TOHBMOEETIIH SN, FHOFME L3 H 16 HIZ

AF—Y

32 3130 29

28 27 26 25 24 23 22 2120 19 18 17 161514 13121110 9 8 7 6 5 4 3 21

@R
7=

5%

PN
=
|

LIS —HARNTo . HIAZNL 2012 4 12
DNTHIZDNTD, EEEBALSHAND >, HE
2l EMmS, TIEEIRIR D 2 < OHAEN
&
Ly—N—%80HEML, 1IT>X
[REABR—I] TEBELE 51T
ABEBICZH#GE RN L. B, &
e M O< DT +—F L] IZDVWTIE,
= a7 )b BAER - Y H B -

H6HMS 20134 2 H 22 HETiro 720, Z0DIH,
RICIXERZBALBSIRMEL L TY
BINTE DL DI LRk
N7 232G EER 404D [b—Th
T—273 a3y JIONWTIE L BOATE
= =
BAFIZ L > TERICRBOTE YA
HASZ A2 3 H IBHE TREL 7.
UN—8ILE, BERENORNES - H

EBES RPN, VAL AN T, T—Uays
e, MEZHA DL OHAEND >

She AT
Lz, BB >R 2T AIZDW TR
D] DI F—FENSEE 300 4D
bfmt%?5é2E%%K§EL,$
I2ANT &, ERIGELTWERNS
RGEEELT, 2FLAT T - HE
RIER - FERERAER 21T > T2, PEREER (M

55

B3 ER R LARGORREX



AN&EH% Humans and Nature no.24 (2013)

®3 V& TREAREPES >RV LD 3 A1 6 HOREHE

R4 V&S5 IREAREES >
RPULD3AL 7THDHE

(L] A& AR e
EBHE 2% RS R, TR — ) 3PS AR i
BTN IS B &2 AN
=5t 2% AR E M SE WL, BA - BIROHEE 2EHE 2%
EENFE 3% 3F AR - Tis EBIEY 3%
+ VIP : 4F A NAE Lz RS 1%
c BN  3F AL CZilaEfERRIZ 3 A [T 92 ) iR 3%

- Y HBINE 10K BHERERICASE - TkE= 8 —DEN

T—sI -5t 2%

FADREBNE 5% VIPHE : aFANIGHE GRS HIEHR 25 FERE D 28
CENRES:: 5% BSFANTAM&EOFT v/ ALY RA7zHiE 1%
HHHIS - ZWAED DD E T 2f 4%
CTMAEEN : AIECIEEL. RIRT 215 4%
CHHBIE | ORI - REE =5 — OB OB I 2%
EEEHY T8 VIPBE-EA BRI EME WEO< U 74— LkiiE 1 &
MBI I £ RN = =
U 18 HHE FAL — 25D e 3%
=T T1% ZiET =7 (BMELE RG] E) b ay TEE 1%
(RIBEE £ 3T CRLAHERL BIEFALRLA e 5
TEEITERL > =N —E, BB AT T HER P &
2BEE @EHE 11 & A7—UREBER. BREMD, GEPCHIE, B - E e r AL TEE 3%
#75) JUTEE A OHR, B SBIE< %
5% -memy  2&  ax -k ST ED >
RaHBER 18 BRANROWE & O A2 &

* BRI ICL o TR ZHRHB L

RIFAFHE 6%  —REBNEDOHNOFEE HIEED D)
BB P 2% KEIF =Tk
SLER 3% ek ETHA. GE
LI 3% N—T Ak, T EE, SERE

O EF < 2EARHIT, 3 A 17 BIZEARHEE O 272
WMhz2ETEmBLEZ (53, 4. X>NNT—nNH>=hn
52%, AL—RXIHEETEREEEZATNS.

R E

Bwm R LAE3H16H, 17HD2 HREICH
O THEELE 7077 AFMIOVWTIEN2 OF
FTIT = EBRWEEERN. ORI T LADOHERE
BINE DA, BHIAFEORRITKRDED TH 5.

1. BEL VRSO ADER

AR RTT LT, BILERE O D # ARSI A
FEOEME T 2 R L, BB OB SIEA N
B SRR E SIS S HRICEA TN ZDIT, FEH S
Z 3R E U, B IEIIEBS AR A (Al
FORTH O RS RATAR | T, ENAOE R CIEHET
HIFHE AR E, BLERENSELNT 2 REEIT
CoETHHAEMRORE FEYLED, #b - SRR
BT BHMEDT - AHAEICDO TS AMITHmETL 7.
ZDLET, SBIN0HEND XESPFIEHE D HIEL S,
MNAMITSE & [ C D1 RS fRIEED Bk BH5 L 7=
2T A LA AT o [BILETEO/LaD S Hili
HoEEYEEILT S| THhHd. REtBROiRES
AR ESR CTHEET 5121, BT —FIch &<

ZEWE & EMEOMNLARD 515, I 2T E R
KF & EMFE NI E TEIOH - B EED LT T
TOtv X ESMEORTTHRHILDDIEL, BHGOKT
ZEELTHELL ZL2HELE.

3T, [REaEENLZHIEDO<D 75—
FL] ELTHEIE, H2MTHSNMEZANITL
THIH DO DITKLEE TS NFELADbNZ.
RISk E, TN E TEBICHC TRES O R &
N U7z O < DICHEbh > TE G 4 ) SIS 2
S, INSEENL EFERINEV AT 6z, 2Ok
R, 2 DOHLMENFNONENS 25 DGz
BEN, SR EBDILSBEINTOYL Z ENHIFFE N,

ZDIEMNTEEA RN NELT, FHEoREIAIZD
WT OBLLRD R 2D % 7-D1, LA TR R L
5 — « NRIVEREEML 2.

TV ANRRELT, 2012411 H17~25H
VT IEANT PRI AGE H N BN 3B W TR X 72 FH e
EHBBEEDDT [FARISIOEORE-ER] &0
L, BEMAOEYERDIARAT)—, U= ay/
LEREmLZ.

2. BmESHORE
SEDBES VR TNTIET > — b2 FEf L ian
ST, BINFEOKEIZODONWTONRIR T —F A2,

Z I THAEFITENERE S 2R DD LOBINE Lk



FH A RS SR AR R

RS EHRI PRDTLABINE Lkl oA

X5 IEH AAE
SME EIES RO A WENELOOTRAVSELR L COEA, Boizk D bahbed ol

DARICDNT WSEDHEE TIRM I RN E S i EROEZWTONTOELSMIT TEN-o 2.

Y CTOMEEEND DX, BAREEZITEATHONZ<iHEZ2HREEEST
2Lz, EZAD, DEREFBLKOMEED=FIANEE THD TSR DFEE L
T, TSICFONENBHDOANNSFMI N TN &Y, HRNES -,
BEENZVWEHROLRINTTE. B UDIKROAFICDWTORHND S & &
Moz,

WO S ERINEORENE T E2. SEOEL S WEEZMT TEL 1S 2.
BEUSEDEZEDIA VML ALNEL, AL—=XITHETTETWREN>7z. Hf2Z
ZV Bk EES L EMES TIEL .

B RO D A
DEZITDNT

FROBREI(IA R EVWZITHEDTY AU WEBAOEVEOFEZE B> TV, HATHFED

£(ZDNT BHELETHDNS TWD I ENbND BN,
FHEDRED EZNT TWOND, FhEHEEZMNTHNo 2.
FIMINTVDDITIREZ T TIEARLT, BHECHIIINERHLANHDONED
MO TWB I ENGMho T

Y DELE(C I S IEAZ R 2 E 2 AL EBS TR, DERLKIEMEELTWEEDS

ST FEWS ZENEL DT,

B SEICDNT BN RNE TOHREKE S =0T, BINENEL TEN.
FEORE(IA BILERE CRIESNALEICOWT, ASWHOETTEICHE - U —=2Fah
E£(ZDNT TW. TN —3 a3 UIERITI .

FALDFAEZ K 5 1TRT.

3. HIAEDERK

BEL VRO LDHIAZE DR ZE T L7z, Ak
SEBMEDIMETOIRNESEIATHDN, REHEEY
AZMEICDOVWTOTF—Fnt+aiciEsniano izl
W, T DORBHZTS> TWEHIAE DA ERHE
L7z, HHAR DR ATEHIZKA, Fiin (CFF), BERS -
i, Bih - 77 v IABBERZEIA—INT RLATH
5. HAZMIENE, 77 v I R, A=)V TIro /203,
O EZ< AEFEEOEREICEBICHAENZr— X
bhHhoTz.
(1) &L OHAERK
LHIAZHIZ 441 AT, EBEC>RPUL (BB
300 A) 21336 N, Y1 T > AH 7z (GEE40 N)
MN140 A, WOV 75— 4 (FEE 100 A) A
91N, "—rav7 (EE30AN) 244 N, O
AEENT 611 Th oz, IO D T+ —F L&D
—7 3y ay TREUCKERICBEESI N0, 0&D TS
IMCEBMLIZ3DETT, £FAZEDI B 1 DETH
UiAATZANIE 323 N, 229166 A, 3DId52 ATh
Sz HIAHEREZIA—ILDNI49%, 77 v AN 32%,
IENEMN 8% T, HERSN 2%, PBRERBN 9% T
HoTz.

(2) Hiuis

LHGAE 441 AD S BIERNIZ 306 ATEKRD 69%,
B4 135 AT 31% & Dz (£6, M4-1). BHAT
10 AL HGA D 3 > 7 BBE T IR IS KB 36 A (8%),
TUERIF 24 N (5%) @ 2 DT, 10 ARiin 22 o 7=

JeHEEN SR BIRE CORWHFANSEE > -2 En
KT, YASMTH o220 I OHEFHIIZAD T
WY, EERITIIHRENS DR < EH 284032 ML T
Wiz, BANIRZ - EWEERRE N S O HAD 2
<, ZHELHTHETEZFETTI3I AIDIES=. 2R
WBEERKTH 2 HARGEMFRCHAMEFRNS
DIEMOHBEEEZ NS, BNTIIMHE T RS %<
81 A (18%), AR, PHii (53 A, 12%), &Il (34 A
8%), —HT (32 N\, 7%) &fiviz. ZDIiFH 21 HillT
MO BADH O, ENTHILWEPHN S HIADD > 7.
LR OHGAMBOE G Z22FAH LT 5 (K
4-2). EEZ 2R T LADOBMFE IR DEIGHIDD0L
L 3T% Tholz. YA T ANT = TIHEN (39%) &
BNZ Dt (28%) 1% <, T (8%) & =H i (3%)
MESU T THol. DD 75— A3z oFt
Werint 38% &£ <, HITHROMLOE T NFEA 3.
ZH(2%), BNZOM (9%) 13D h>k. T—2
Tavy TIRENZOMA 45% &% <, *HHREIC
13 2% &K<, ZHWIZ 0 ATHo /= RO 1 AY
OO LEZR4-31T/RY. BEOHELICTHLIAA
ALV DIL, FHETERATH S .
(3) 4 ifm

HIAZ DD BT — 5 b 5 Did 412 AT, 2~
87 FThHol= (M4-4). 60 M HEHE<L 20% % 5D
50, ZOERNOEMRDBITNTI0%HIEZTH O, &L
WERNSHIANH > EE2RLTWS. X2 R
(X 4-5) TR &, EES DRI LTI 10 F R
Wiz 60 ROFNEAEL, UFA 7 LD
NENZ EATRBEIN. ZHUL, 60 RO NLNFE



AN&EH% Humans and Nature no.24 (2013)

WART T4 TBMEOHEFAELIINTD

£6 0O&

> CRELAEES > RO L OETYIHAE K

R TE AN THS. Y1 T AAT #HMEFER A 2E SHEEBEEHME A TS
WIS XTOERNEH L THLAALTS EEER 306 69.4% AT 81 18.4%
D, TOBMTHEE >Ry L TIEZE E"gg B e 5$ 2 120
- N N ’L'T-I‘ . - % ﬂ* . %
HLUTE0n>72 600D EM, by =pE 9 20% =@m® 2 73%
EWS AN A SNz, HIED< D 74— FIC 9 2.0% =T 28  6.3%
Z LTI 20 F AR 0 T60 RN%Nho E 7 1.6% 1Bk 8 1.8%
= =] [ o,
. T—0 23y TTR10 FAMAES, égf”;: o 14 EEJF!!FH 818
S < T e . pr¥sRaS 1% [, .b7%
S0 X THAND S e BEEE 4 0.9% )| #E 7 16%
HIAF DD B¥AE UNEAREEED) EHE 4 0.9% = il 6 1.4%
13105 4T, &0 24% % 507, = 4 0.9% Eﬁm 5 1.1%
B 0, HB 0,
ELFIRRNE O 5135 <, Rl s gﬁg 3 07 E@i > L%
EHIBML T, EREIRS &) R 3 07% == 4 09%
— T TOHADH D, BEIHMNS O HIANE aE 3 07% P ™ 4 0.9%
ATz, KA/ REGAEZIRS NS O A LR 2 05% Eianit] 3 0.7%
Mo 7= itiBiE 2 05% ¥4 )| 8] 3 0.7%
— )2 2 05% EQH 3 0.7%
(4) HAH BIEE 2 05% MG 3 07%
HIAHZMX4-6 IZR9. BHHSDT— AIE 2 05% INETh 2 0.5%
S EFEDTANLERD, I TIEAT TEE 1 02% Eh 1 02%
. . il 1 02% _ERHET 1 0.2%

- . Y
E%%?ﬁ$ﬁ5&bt\%?ﬂnﬁmﬁ =58 1 0.2% Zikmh 1 0.2%
R HIANERT B HENE SNz A EiRE 1 02% WATH 1 02%
CHIAHDOBERIZOWTHRS L2, HA REARIR 1 0.2% mbbLHh 1 0.2%
DLW T ER S FEE 4 TOHA a5t 441 100.0% &t 306 69.4%

MASN, FHBEHHCLAHERITHED
B R s nisiho 7=
BY TV B A=)

BLOENWEEZASNDBITET I 25 (LT M A

— )V THIE Lz, AEARHZRIN U ZERIZRDOEBEO T
H5BH. FBEART T4 7T 114 NITFHEEL, 05
BHANH /=D 36 ANTHh5. BEtIF— [E
oM@ ZETONTIIFELK 69, HiAIZ 12 AT
O EF < F—(HEIEREREFITIE 1215 NITHEE
L, HAIZ 21 ATHo7= BBRERT T4 712D
WTIE, A X MMEMZY v T (FBEARS, P4t
L) OIn&H IR OIS b 7z > 7= 13 =0
THIEMNTERNSIZIEEEETDE, N0 EN
HThdENZLD.

RE&E=

SHEHEE T oI 2N CTH#REIT 2D D0,
Efi L THD EHRIT TNWBE BB ARED S bis
<Ignolz. TOIBRERLICOVWTRLTEL.

1. BB URSUALEK
SRIORES >R LATREBNET > r— N &%l

Ll 7=h, TRICY > — N eEEdTiudLn-o

EWD AN, BROFEBRAY v 7RO EINn.

7= bEERYT S5, BEEREE, YUk
7Ty OB RICDOWTERNHRFT 20 ENH D, FE
BOBIE, 72— bPBELEUZOIXRO 2 HTH
%. 1 DIBIRMOMHEMEET, EHIEE &L TidEHRz
AFURRRER (F53, R—LX=2, HIANNSE)
EAFHT (45 NEAGNS. 2 AEIZHEL O
WESL LNV OEET, BEOBHHELMZR TS
LETCTF—FZNETES.

HEOREICDNWTL, EERI T+ 7ELTHD
HMEEWELER > TEoNLMENDOHENS, [A
MDOHBEEDHNENTRES PRI LREMTE
T, RETHD] BOEREMOZ. SEOX DR
TREAKR, BHEDTT# DX —BOZMNMN B EELEND.
Lo T, FAROERDL PRI LzREd %
BRICE, AMEFEOHES +oEEL THED Z#INE
THhHA2.

2. BB VRSUA
SEEEALFEICIDZUN—FIIZRTAFRICTEL
7203, BRMGRERI M RIEICEN 2720, KEIF—=H0D
AAGEH U N—H L0 D 2 T 1 KRR & RERAYE
BOAL—RIZEETEIano 7z, BRI BN 2R



FH M RE S R DT AR

2HAE
BRI A
B S s e o
o< D
Tx—Zl
D=3y’
DOAREAER
0 20 40 60 80 100 (%)
B #FMm W ARG - 1T
B =T B RAzof B |4
4-1 Hulg R DA E 4-2 U RO RAF SIS
wEH :
iy 12
FrEH o 2o
B 32
=@
BREZOM
(=38
0 25 50 75 100 125 150 (A)
4-3 HuiskRI DfiE U BAE
B EHAE N SEREBERSVT47

(%) (%) () (%)

29 29 2-9 2-9
10-19 10-19 10-19 10-19
20-29 20-29 20-29 20-29
30-39 30-39 30-39 30-39
40-49 40-49 40-49 40-49
50-59 50-59 50-59 50-59
60-69 60-69 60-69 60-69
70-87 70-87 70-87 70-87

EA ER: FH B

0 10 20 30 40 50 60 70 80 (A) 0 10 20 30 (N 0 10 20 30 (A) 0 10 20 (L)
BRI oL YAIVAAT7x MWEIKDTA—5L 7—9av7
4-5 & LU DFEREIRAEFE
($E+E)

2012.12.15

2012.12.22

2012.12.27

2013. 1. 5

2013. 1.11

2013. 1.18

2013. 1.25

2013. 2. 1

2013. 2. 8

2013. 2.15

2013, 2.23

2013, 3. 3

2013, 3.13

0 25 50 5 100 125 (A
4-6 AR B ERAE Hbis,

4 Vx5 IREAERS >R L OHAE DR



ANEH Humans and Nature no.24 (2013)

RN E U I RSN ER o =22 &2k D, TTks
NI THHYLENEET S Aoz KENELT,
ZDEDGA, FHallCBENTOX D EE RIS L
EWVWSTEMFEALD. £/, UN—PILTOHEYLEHE
ARHIEIIDWTHBMMS TG s N TV > 2K
H, AL—RICHETTERNSEEROVEDEEZS
N5, UN—)TEELDIT, HHEUENEHOHE
EIEREICRES T2 2 EThd. ZOEDITIZEIKDOHET
MO BB BARNRREIZ L T2EL THRET 20N
HD. FI—DHMIEHLTEHERETHO720, TDOX
S EIN TV N>/ SROKEELT, U
N—=tINID7a< & 2EITY, 1EHICEHEYOHE
DEFHREY A I T E2EMCFoy L, 2EHEICEL
THRNZWRTD2ONLEFT LW EE2HKLZ. 1B,
UN—YI)VCHRDAT1 RaeiEid s & L&, JHD
HEFTIRI AR D RF 2 IR T 572D A T 1 ROFBH
LUERZ2BEROFTICBEVNTBL 2 &b, 5%, [k
A N2 R ETOHEIIHEREINLD.

FRFHER L > —N—DEAMICDOVTIE, BIMFEANDE
MU ZAL—XITEATED, 2GRS v T ORI
o7z 2L, LI—N—0EIDIED T 20, RN
NWOETNERD TN 2D Tholz. D&
WBAERINEN STz, ZAREHE ERGHYE L DE
HigfTE bR OBEEZRL TNS.

SURT T LADETIZONTIE, #BEENGEZHRD D
ZOoMNT DIERICAREDRD o 723, INT—R1 > MEY
EnArEELCI  a—=)L LY, AL—XIC
T TE 2 BEINTWREFM O —/N—I2Dn
T, WHGEEBE O 2SS N2, FEREEE X
DEDIZIEE 72, BENA S NZDIFRE W - 5t
INEDHTHD, T T3 RMITDNTRESEEL THL.

1 R EN 30 LMo 72 Th 5. ki
M8HNDHDT, BWERH 40 1 EEEINE 20 70, &

LR TP ED ITRHEBLETH 2. SEOFHE
TR E W=D IR G E T, R0 ORHT
BEUSEEZTELTWE, LA LZ0%, Bomn< Dk
2ROTERENSEMZSIEHL TIELWEDEEND
D, ZORDERETHEYEOHW TRBIEEZEEL AT
BEONEIN OB Lz, RBRICERNICEMTE 8->
2 &R fIBEEARREEDOI &AM

2 MEFFER 2 £ L T 0Iz, FlRiEfTHEY
B2 HEFETHDZHT, WRHIRELLZ. ZHULFE
FREROEBICONWTHEA TE TN /Z/ZDT, |
D EHEAE A LA ER TN ETH > 2. W
DT, [EHRINEIEMICEREERTERNEZD
FIFREGRZ T 5 DIERETH D, Lo TERENELLD
FEFIIAHICIIEZ DR THR 2T 2 ONEHTH 5
5] EOBRNMMTHD, AlaEbZTDDOH D T,
FERRITNT A BRI X D FE & AR [FRFEFR 2 £ L 72
M, bEFEBNBSERRY —LDIRRED > 72720,
FRICHEGERIANEGLL CTLE 2. 202 &34 D
KD FEMENCEME OB WY VR T ADEA, ik
SPEFICHE L DD —E DEREESI DB 5 AMATER TE
LRV IZHNTIE, FRGERE VS EFHAFIVDOHIC
B ABZ2EDT, DLAHBTCHERNEHRH 22T
BOEEOININWIEEZRBL TWDS, BRBAEZTHKH
RN BICHER L o —N—2 B L RN 720, iz
RRC A CTHAMICPHEZENTBBEND S 7.

3HMHERBIMEOKBICHH Dm0, BEEEHE DK
NS TWRNS 2 THD. NS OERORICY
17 DMICEDRN D 272, Wik T —AICEFRNAS
FTHFRICERLZE 2Lz, Zhid, BRERESHORRE<
A 7% 1TARAUNERL TN ENRKNT, #iH
DOEAEREEBEDITAENNLETH S 2.
MTRBIZOWTIE, #EFLLEEFOBRRKEREL T
0%, BMIABINFICHEN TR Z2HL 2N TER

5 HERI PRPTLLASMER RS



FH O RES SR DT AESERE

MO ENMETH 2. SHROMEE LTI, &
FENHEMEEEET - DDKMZH 5N UDOK THEICH
ESTHBL D, EITHEAFEHYFN X L—XTFEYG
TEDEDIC, HFEHLONUOEEESITAEL TS
SONENTHAD.
REETOHFICONTIEEFCMGED T T H7x<
JEFRIC R TE . W 10 ~ 20 £ D4 ASME N E
BLTWe (IK5). R¥v7ickdE, 2BTEMNT
HEOHNT—RA 2 IRRKESRZ, LI—N—%L
B THHAEDRIRERNH A, S 5IHNH-> T
AEHBRODRTNo/ED I ETHoZ. FHRICONT
13, HARBERZREL2NEDDNRIHICRSRWED
MEBMMo 2720, LOPRDEIREZLEOBERBHTY
7=, EL THRERMITIIRIITH - 7=.

3. FHRMTOMEL
3H17THIZDOWTIE, #LAE< <D0y
TAMAFTUTERESNZZD, ANFORELE. R
28w T In6IE, BERMTOEENAST, HHo04HE
YHBICREE TVWDL I ENTERN D ZE VWD RN
Holz. BEMNEDED, HMLEHEOLTER I ENE
KTH O, BRI & DFARNAEL Tzt WA XD,
YA L OANT 2IZDONWTIE, B—7=ADHE TILARE
AEPHATOBRKDIFETH o7z, HIABEDN LN ZOR
BERERAR—IVICEBL 22, m—=)lTo7Or<
LETHRICABZBEILT, 5—TADETEAZEAL
TRRET o/, RFERBAR—INEE—TZADEEND
BENIFAEIC L > TRAL—XIZETL, BINE ORI
o lz. WO —2 5 2 RESBELET IS E T
ISTEIENEBNDNT =T Db o720, d—F 1 F—
7 —DE RN ZOMDDEEEZLTCLEZSD, Z&
AR =

HWIH O DT+ —F AIZDNTIE, EEWTIIRE
T INIRL<EET DI EMTE ZEL, mifok
DT o — b E2EELIho 220, SE OB
S+ BB TERN O L ENKE R E LU THEYT
55,

51#&ICAITT

1. ZHMETORREDFEICDNT

ERS >R LAOBETE - BEINEICBWT, X
& U TS OurgE i & B ILE B O FE IR A 7T 03
LRV Z W0 ZHUIERRS >R T A DR
H, EINSFE OB U 7o ff i 25003 L D A & 22
BIROMERE LRI, MiECTEICZ7Y—=27
SN/ DVNTEVWIEI 2 TNV 2 ENVEDD
WHTHD. BLEHTOTOD 7 b2 INETTHE

RIFEAEQTHRED, BE TF A N—=7ZFTidan/z
JolkaEEEL, 27U —Z 735 EETERNS
. WM aBEAALTORMSS, 7 -2 JEEBD
Bffiml LicO 2Bk E Wo e, AMERZEDHLZ O
EEOEAERICES T, INFTOREZ TS &
MTEREEVNZD., E0DTF I U2 TIZDNTIRH
MLV D b, FHEOBANELL, VU—22F
FeintEH BRI iconwTzbi, 7 AU 4T
SN HMER SR THIEFRERZTY, @0l E 5
HIZHE > TWW5 (Wada et al., 2012). ZOLD7,
JENSIEAD ) —=2 7 - BEREE TO - RERO
TR oE<ED NN 22, EHILADRFESSR
IR T 29N A, SEOBES PRI T LD
EEIZORBMN o ENAD.

Bl E#E ORI T D E WL 5 % O
RIZHDRM> TS, FEOEEES >R LD
NiEZL, EHZEPBEWT 2 EWS MMM S 21T Tie<,
BILERE DL AWITLIT BT 2 EEBN, & D WIXEBENT
HHELTOMBEHEMR L =M ST, EE BLERIC
BT 20W< OhOgeEEICE L CHFEMZE 2B L,
AN DT % I B35S A RS ER DR Z 2T Tn
5. SRIITOLEHEBERESI TSI LTS S5R50
FekiRE BB SR, BUFEZ EICKERFB RO TH
HEEINZHERBROY R D T L% BN LT
B DFIHERE S LR L THAT 2 2 & B HEICAN DX
ETHAD.

2. —f&EIFOFERREFEICDNT

SEORES VARSI LDE > EREREAMIL, F
HOKEZE OB LIZHIETDHIETHDIMN, DX
655 HOBME #E-I L, Mok, i,
ZHWHUANS ZE BN EnS, HEZ
PBORERINIZENVNZD., SHEORES DRI T L
BMENZHE, HTROPF TIIRE AT DN TEL
MEWEEEZSNSD, £EITRLLBMAITIT TR
BEWZITHEDST AU HEENADORERVWEODGELZ E B>
TwED, HATHBIHESEHARETARD > TnsZ
ENOMNVEENZ], [RIESNTWSOEREZIT T
BT, BHECHINEBHLANHONEDN-T
WBHZENInoT= ] EHD, FHEOREIAEEIZD
WTINETHS RN OTZEVNSAENEEN TN
HSEORBES >RSI LDEMRT, ZOXDI 2T
FOREAIIOVWTOERERITSZENTERL. O
LX< TIE 2007 4 1 A S PO BB A IC B E T
LIEMAEEEHTTRD, ZODEHMMESEINTY
2, T =HOFHE - BILRKICER S N2 2 &
%<, Z2ENBR-BRTROZBAEIDEDEVEETER
BUVIRIAEE N T WS, HIT/Z1 Tldia <R, RANC



AN&EH% Humans and Nature no.24 (2013)

DI THEBRZERET 272010, ZEATFEROLDIC
EFRS 2RO LZRET 5%, INETEITEDAE
NS DRABONETH S D.

3. BEAREZEMLAMFOVIZDONT

B O< DT +—F LTI, FPHETHE~IZfTHhHi T
IR DTEEAL DE D fl A%, HA DO MR E 2
BEABBRMEDIRT TN ZEDNRBETH D & DT
NHEINZ. £z, BE—OMBEFRICR LT 50T
72<, MABDORITK > TENZTN DU AR DR S 73
EHITHIEHENDEIITRTHIENEETH LT
b, EmziRODIENTER. GEDT +—F L&tk
I, SERIELBHEEOEENEES N, PSR
HETEIEMLL T ZEMBMIfFEIN 5.

4. ERBBEELLTOLVREILDABRICDONT
A la—f% & RIS THEMPRNAE TERS >R
TLERER L 770, BENKEBRBREHOVEDT
Hot=m, BEIIIEEZ ERABINEEHIENTE
oo ZOFEFD, @EITEMBRNEOE KBEFEC
DNTH, ZLDOFH AN - BLEH> TWbHI L%
KL TNWBEBMIRTELTHAD. NEEBILERE
DRROMRDOEEM ERBITRHFMLL =2 &, BRETIT
FERT & U TR O —#R TIEHE L TV 5 NS DiSE
B WRHOAZED) NI LN, ZOXD7RH
RIHEOWEDOTIdRWnhEEZEND

IS5 IZBINE QRN B BN REE > B0 &
DELT, EBES R TULAHD 3 A 15 HETOXK
EH -1 T A% (Science) IZ#g#i S 17z Zheng et al.
(2013) DX DONEIIDNWT 3 A 16 H D CitHE
BENRH S EBHITFDLIENTELTHSD. IfF,
HFHTHEIN TIPS [REEER] T3, —
B R D= DESN DS OFREfNHET 2 HETH, Tk
BELNIVOAMNGNE LS TLED ZENLN.
LWL ESHOEDBEES >R LTIE, @7y >
IZEHT DEMP ST RIEREEA D I ENTEZDNK
MO =D TIRRWEADI M. IHICEEIOT RIT L
TlE, EWNADEDDITHEF OMEE DT DR TR
BaA-/ZIED, MEOHHES Z2EA5E NI HTHR
MTH->. EYEETIIAMNRNES S RHAEF L N
DI F—bHEET S0, WFEHEEEE L TOEMES L
WX ODHEMNBANEDS DRI LAZFET S Z LT,
TEIAWENS OBE - BMIHRA SN L &FiET
Tl EMEDTEND.

SEIOEES >R TLADONETSMENE TS /- 2
EMS, BELBNEDOERBEFEXOFEND D LN
BETE/ SHEEBEEND A T NOHDT—X
TEIELZN, ENORETHTF—<REZE LRI,

AEFHEL 72 & 5 BEBER LN ERRHEL NV O
MOEERL 52y S RIYAE, RABCIETE 2
THA>.

& B

D& D TREAEES DR ADEMEIZH > T
1%, FTREERAN—DEFENT, ZFEETAEHRD
e, AR, WEERt> Y —, FHEEL
GITREE—TZADEEDRY v T DF %D Tl nwiziz
EFELRE BRIFITHESEHNEZL ET.

X

Kusuhashi, N., Tsutsumi, Y., Saegusa, H., Horie, K.,
Ikeda, T., Yokoyama, K. and Shiraishi, K. (2013) A
new Early Cretaceous eutherian mammal from the
Sasayama Group, Hyogo, Japan. Proceedings of the
Royal Society B 280 (1759): 20130142. doi:10.1098/
rspb.2013.0142.

BILERAE LA SRR EMGER RS (2013) BILERRAEL
AEREME FMMiEiRE WmEE ERIACHROE
g, S, 56D.

Wada, K., Ikeda, T., Saegusa, H. and Shinya, A. (2012)
Stylus sharpening instrument for fossil preparation.
Abstracts of Papers, Seventy-second Anniversary
Meeting, Society of Vertebrate Paleontology, 119

Zheng, X., Zhou, Z., Wang, X., Zhang, F., Zhang, X., Wang,
Y., Wei, G., Wang, S. and Xu X. (2013) Hind Wings in
Basal Birds and the Evolution of Leg Feathers. Science
15 March 2013: 1309-1312.

(20134 7 H 31 H=AH
(2013411 H 8 HAZHY)



AN&H%% Humans and Nature 24: 63-83 (2013)

EERERKERR

{1k 4 w0

A list of freshwater algae in Hyogo Prefecture

Hiroshi Sato !~

=

LR TOYKEHRDOEFTRILZH S NITT 572012,

=]

BRICBWTERRERD D 2 %/KEHO Bk &1k

R U7z, AERHIBWT, BiEME 358 120 (124 taxa), FL#E¥E 8@ 15 f, JMFEHE 3 )8 3, &
SEFH 138 102 i (104 taxa), wHFkEAEMASJE 10 fH, HEE 388 152 (169 taxa), BEH1E
LfE, NThEELE 1M 808 271 f (309 taxa), BB 2 8 14 MEBRL /2.

F—D—F: LER,

[EL®HIC

POKBEITHIE, W, W, KEZRERZIES 2L,
KL TAEET DT> 7 b o, Al EnHk
WNCHN AL THEET M5 E (3548 LTk
BFI5. Eoztoam0tl, AHESAKOMOERmREL
BN R ICAET T2 EIL, TSR EL IR AR
EXIENDM, NS HHEKEHICED D, YWKEHED
FEIIEDLOTEL, ZOELIIMNTH 2720 ITHHM
EEAWRITIUTEETERWL., ZO-DmERKL v
R5F—% 7w 7 (RDB) TI3, EANHIETEHCE
5 E AR, EEEE 1 R, AL 13, B 1 A,
fREEE 1M, HENEEEO 14 Mo 30 M EEME
BEREMICEEIN TS (TFER, 2010). 20X
512 RDB 8O EEDRL TIE, TR FIcENL
S5WVOBOUIKEENEET 20N ZHEEL TH <4
HNd 5.

LERICAEFTRERO D 2 %KEEIIDOWTIE, 1973
FICRERAEEHSARRNTIT LU [REROBERD
BUR — HRRER R OEARERHE — | IThWVT, ff
EHMEEE (B, 1973) &5 b oMEE (S
1973) ®U X RBMERR SN, F0%, H FE (2000)

WAKEE, Ly RT—FT >

WFIRANO 1711 OKR) 206 OFEHRZE S S I ESE
MOHGEERL, MEUCARSWEZ A 7z taxa #
EUTC, EE¥E 54 taxa, HEEEE 156 taxa, #LEME 1
taxa, FEEEE 19 taxa ML EDEF 230 taxa DL E&E#E
L7z, UL, ZOHGICIIAEESHEEERE,
WAEREZ 2 < EOEERPHEBOBRIRIT TN,

ZZTHE, BTEMNS INETITHE SN0k EE
EHEL-BEEMER L. AERTIE, Y (1973)
EE5HE (1973) Z2RBICL T, ZnlIBgicHmE sz
FEEEMLZ BRIEECERFEEOMICKD, LE
AT AN EHROHEMEE I X DHEREHBEIC L~
ARERHIBWT, BEEEME 358 120 f (124 taxa), #L
WHESE 15 MEEEIEIE HemE 138
102 ff (104 taxa), EMRFAEMESE 10, HEH
38 )@ 152 f (169 taxa), M 18 1 #, N7 Mg
FE1J® 1 fE, REEES0E 271/ (309 taxa), Hif
HE2RB I4HENERCEICEBIL, FNENO/EN
WMEI N ER L.

WIKEHEO L, BRI DNA EHTIcE DO 0T %
MOBEFEOERIZED, [CROERRNKESLEIN
DOH D, RERTIE, HEEBEONEKRRIT/NLZN
(2006) IZL 720, ZH4/ITDWTIEEIZ Round et

D RSN REE R - BREEREFET T 669-1546 LERZ=WHTHRAENRL 6 TH

Institute of Natural and Environmental

Sciences, University of Hyogo; Yayoigaoka 6, Sanda, 669-1546 Japan
COBHME - EEENT AN E HAROEAE B - BREFEMITTE T 669-1546 LEE=HT7R4AE 6 T H Division of Natural History,
Museum of Nature and Human Activities, Hyogo; Yayoigaoka 6, Sanda, 669-1546 Japan



AN&EH% Humans and Nature no.24 (2013)

al. (1990), % 34 (2005), Krammer and Lange-
Bertalot (1986, 1988, 1991) iTH &D Wiz, FnlIst
DHERITOVWTIE, SEAERIETHE (1997 BLU
I (1999) 12U 723, FAE IR 1L (1977),
John et al. (2002) IZH & DW= F£7/7, MEANEK
L TWBHHERICDOWTIEEN DO L 2.

X

#o 8 7 (1986) dtifgE E 41 £ ¥ > 4 U Y Cladophora
glomerata (L.) Kitzing O B g & FHA (. #HE 34:
216-224.

TEOCHE MR (1997) EFELRIEO AW E. NHERBRE, H,
386 p.

Couté, A. (1983) Ultrastructure de Chromophyton
rosanoffi Woronin emend. Couté et. Chr.
vischeri (Bourrel.) nov. comb. (Chrysophyceae,
Ochromonadales, Ochromonadaceae). Protistologica,
19: 393-416.

Entwisle, T.J., Vis, M.L., Chiasson, W.B., Necchi Jr.,
O. and Sherwood, A.R. (2009)
Batrachospermales (Rhodophyta)—A synthesis. J.
Phycol., 45: 704-715.

JHERET (1982) 7 #Z2AW/-/KEHEIZET 5 &R

Systematics of the

HINZDOWT—  EEENEFILIZERS, No.14 : 30—
35.

JEWERASE - LR SRR (1977) HARR/KEEXKSE. NHZEBE, 3=
3%, 933 p.

TLEEIL (2010) JUEIR RBERE R ANE 7 B AR BRERAR [
OEHEBAR RERKL Yy RT—4 79272010 (FEY -
TR |, WEEANO & 5 TREANSER S, 217 p.

EREEN AN EHROEYEE (2003) REEICH 2 HflEEs &
TV ERDHMERD T —F X—Z (k. HREEEHRE
RIS .

SEIRN A E HRO YR (2004) SLER RSB D RKER D
O MAERD T — N— 2. HAREERECHER
HE.

LR AR (1991 FLJI - B ORAKCR A R AR s 5L
—1991 “FEDER—, FLHPEKAS, 39/40 @ 21-54.

AEER (1973) RRELHRMEMY) —FBEMEYORE S L
ToORML— JERBAZARERS (R, SEROBHRDOH
K —EHARREF R OEEAR TR —. S IR AR TE R E 2T,
pp.57-73.

AR (1979) SEIRMIGE OMBICET DY T 5> 0 k2.
Rk 2FHERE, 40 1 93-101.

SHGEFR (1981) EFEIRBGHILG O, [oRyE 7> >
7 kDB, M, 29 :135-141.

Ito, H. (1989) Seasonal fluctuation of Chrysochromulina
parva (Prymnesiophyceae) in four ponds and lakes in the
Kinki district, Japan. Jpn. J. Phycol., 37 : 117-122.

Ito, H. (1990) Chrysophytes in the southern part of Hyogo
Prefecture, Japan (I), Chrysophyte flora in three ponds
and a reservoir. Jpn. J. Phycol., 38 : 327-332.

Ito, H. (1991) Chrysophytes in the southern part of Hyogo

Prefecture, Japan (II). Mallomonas. Jpn. J. Phycol.,
39 :253-262.

Ito, H. (1992) Chrysophytes in the southern part of Hyogo
Prefecture, Japan (III). A new variety, Mallomonas
acaroides var. obtusa (Synurophyceae, Mallomonadaceae).
Jpn. J. Phycol, 40 : 177-180.

Ito, H. and Takahashi, E. (1992) Chrysophytes in the
southern part of Hyogo Prefecture, Japan (IV). Two
new species, Spiniferomonas hamata and S. nichollsii
(Chrysophyceae, Paraphysomonadaceae). Jpn. J.
Phycol., 40 :177-180.

John, D.M., Whitton, B.A. and Brook, A.J. (2002) The
freshwater algal flora of the British Isles. An introduction
guide to freshwater and terrestrial algae. Cambridge
University Press, Cambridge, UK, 702 p. .

ANBKBL - IR - EILSRS - E R - REBEL 2006, ik
SAEEPEXSESS 1 5. WHEE, #Hul, 596 p.

Krammer, K. and Lange-Bertalot, H. (1986) Bacillariophyceae
1. Naviculaceae. In Ettl, H. (ed.) Pascher's Stisswasserflora
von Mitteleuropa, Band 2, Teil 1. Gustav Fischer Verlag,
Stuttgart, 876 p.

Krammer, K. and Lange-Bertalot, H. (1988) Bacillariophyceae
2. Bacillariaceae, Epithemiaceae, Surirellaceae. In Ettl, H.
(ed.) Pascher's Stisswasserflora von Mitteleuropa, Band 2,
Teil 2. Gustav Fischer Verlag, Stuttgart, 596 p.

Krammer, K. and Lange-Bertalot, H. (1991) Bacillariophyceae
3, Centrales, Fragilariaceae, Eunotiaceae. In Ettl, H. (ed.),
Pascher's Stisswasserflora von Mitteleuropa, Band 2, Teil
3. Gustav Fischer Verlag, Stuttgart, 576 p.

Kumano, S. (1982a) Four taxa of the sections Moniliformia,
Hybrida and Setacea of the genus Batrachospermum
(Rhodophyta, Nemalionales) from temperate Japan. Jpn.
J. Phycol., 30: 289-296

Kumano, S. (1982b) Development of carpogonium
and taxonomy of six species of the genus Sirodotia,
Rhodophyta, from Japan and West Malaysia. Bot. Mag.
Tokyo, 95 :125-137.

RERP % (1973) Jud IR O BK B D BUR—FE KR D IRiE—.
ERARRE S (W), JUEE OB ROBUR—E R R
ROEALRIME—, JUHEIRATETE R, pp. 41-56.

REEF % (2000) SR OWKERLSERE. NEZEBE, %5, 395 p.

REYF % - AAHE - HHEE - VeRRRR T - BRTHREST - UNEE RE -
PNEEZL AL - SPIAEHEE - =4 # (2002) : 1995 FLUREIC
MRS Nz I APEY K FERLBE DREHIIC D WT. #58, 50 : 29
-36.

RENF % - BrHEEE - KB&En] - EFEME - SH T - RERE -
YN G - FHHURER - FROCHE - A R - BRI - R
FHie % - FHHEA - 1% 7 (2007) BREA HERoBTN
DHDHHEDOY AN (RL) 2007 FHEK R IT - B - %
IKFERLER) 1ZDWT, ¥, 55 207-217.

HFEAE (2000) SLREERNRIIO A5 B kK AEDY,
51 :5-10

KA - RE - FRRRZ - PEIEE (1991) SEENOM
ICHAELIZEN ) E FEHeE) O/% #%E 39 :37-42.

Round, F.E., Crawford, R.M., Mann, D.G. (1990) The



ok © SRR PEGEK I H

Diatoms. Biology and morphology of the genera.
Cambridge University Press, Cambridge, 747 p.

Ve El (2001) KOH ORI 7Y —RAKE— KEN] SR
BRE2 (W), KEHSE H2A%E, pp.289-293.

VEREART] - ZEFRFE - KEFIEZ - BAIL IE (2010) JRJdElR RARHT,
RE)|OWKFEALEEA A1 >V TICDNT. AEHA 21
167-170.

Ve al - REPER - KEFIEZ - KHE IR - A ELR - RILE
(2013) Z&)I (R EARHT) ICAE T 2 %KEFLEETF X
¥ /U (Thorea okadae Yamada) O /Eif5H & ZHiZ (L.
M, 61 :1-5.

e E - |k - AERA (2011 FU CE—)LHE T8
DOEF b — 7B U A A& BR, 22 81—
84.

e/ e - BRI IE - BIRGTIE - 3k ik - AKEPRDL - AR 5 Bk
BEz - KBRS - KB IE . - ZABATE - iR A - B, -
JRH——= (2006) FLER LERHT - 22511 B T SR KPELL
BF DV EABERD W —R )1 O #2810 & DEYFRIC
DNT—. BEKMERS, 671 127-133.

WP R - AR - BB - RREF K (1993) JLEIRZE]
PEDYIKEFLEF AL /) EFAY JVIE2HEOHARIZBT
L0010, #HE, 41 : 355-357.

THEMT (1992) NI EEFERS. SR e
M, 41 :1-9.

NI MR (2005) HR/KEEREARREIEE BEEMATICH D <1518
f%¥ DAIpo, pH fittkeE. WHEESHE, it 666 p.

IS M (1999) POKEAEAM. WHERM, H5t, 646 p.

Bl 1E (1995) SR THREIKRZE) N OPKALEET A2/
U QEFREIZDOWT. JLERKEY, 46 1 46-52.

1. EEBREE (7 /NOTUTE)

Class CYANOPHYCEAE & 54

Ord. CHROOCOCCALES 7O av 2 XH

Fam. Microcystaceae = 2 O0F X7 1 X}

1) Aphanocapsa J&

(1) Aphanocapsa grevillei (Hassall) Rabenhorst (4
#1973, 1979, 1981)

(2) Aphanocapsa koordersi Stroem (H F#B, 2000)
(8) Aphanocapsa rivularis (Carmichael) Rabenhorst
(B, 2000)

2) Aphanothece &

(1) Aphanothece microscopica Nageli (F€¥y, 1973)
(2) Aphanothece microspora (Meneghini) Rabenhorst
(REEF, 1973 4, 1973)

3) Coelosphaerium &

(1) Coelosphaerium dubium Grunow (4, 1973)
4) Gloeocapsa J&

(1) Gloeocapsa aeruginosa (Carmichael) Kiitzing (5
HE, 1973, 1981)

(2) Gloeocapsa atrata (Turpin) Kiitzing (B&¥, 1973)
5) Gloeothece J%

(1) Gloeothece palea (Kiitzing) Rabenhorst ( FE ¥,

1973)

6) Merismopedia J&

(1) Merismopedia glauca (Ehrenberg) Nageli (5,
1979 H B, 2000)

(2) Merismopedia punctata Meyen (53, 1973)

(3) Merismopedia tenuissimum Lemmermann ([T J#
Fe7k A=W =fm, 1991 5 HTES, 2000)

7) Microcystis J&

(1) Microcystis aeruginosa (Kiitzing) Kitzing (5,
1973, 1979, 1981)

(2) Microcystis incerta Kiitzing (43, 1979)

8) Pseudoholopedia J&

(1) Pseudoholopedia convoluta (Brébisson) Elenkin
(5, 1973)

9) Synechococcus &

(1) Synechococcus arcuatus Copeland (H &8, 2000)
(2) Synechococcus elongatus Nageli var. vestitus
Copeland (H F#B, 2000)

Fam. Chroococcaceae Z O 3w o X}

10) Chroococcus J&

(1) Chroococcus limneticus Lemmermann (5, 1981)
(2) Chroococcus minor (Kiitzing) Nigeli (5, 1979)
(3) Chroococcus minutus (Kiitzing) Nageli var. minutus
(LEEREKAEMFE 2, 1991 5 H T8, 2000)

(4) Chroococcus turgidus (Kiitzing) Négeli var. thermalis
(HT4E, 2000

- C. turgidus var. violaceus W. West (= C. westii (W. West)
Boye Petersen) (REEF, 1973 5 4%, 1979)

Fam. Entophysalidaceae T2 k7 ¢ H 1) X%}

11) Entophysalis &

(1) Entophysalis deusta Drouet et Daily (R&%f, 1973)
Fam. Chamaesiphonaceae 1< L 7 7+ > %l

12) Chamaesiphon J&

(1) Chamaesiphon incrustans Grunow (f8%F, 1973 ;
TEE, 19925 HREE 2000)

(2) Chamaesiphon minutus (Rostafinski)
Lemmermann var. minutus (F&%, 1973)

« C. minutus var. cladophorae Hirose (RE¥F, 1973)
(3) Chamaesiphon polonicus (Rostafinski) Hansgirg
(FRERE K AEYIFR M, 1991 5 HREE, 2000)

Fam. Xenococcaceae 7t/ v o X§}

13) Myxosarcina

(1) Myxosarcina chroococcoides Geitler (F+J&, 1992
H & 2000)

Ord. OSCLLATORIALES 1L EH

Fam. Schizotrichaceae X+ k1) & Rl

14) Schizothrix J%

(1) Schizothrix lamyi Gomont (FE¥f, 1973)
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(2) Schzothrix muelleri Nigeli (Fe%y, 1973)

(3) Schizothrix tinctoria Gomont (53, 1973)

Fam. Phormidiaceae 7 # JL X7 1 U AF}

15) Microcoleus J&

(1) Microcoleus chthonoplastes Thuret (F€EF, 1973)
16) Phormidium J&

(1) Phormidium ambiguum Gomont var. ambiguum
(FLREREKAE MR FT W, 1991 5 HTEE, 2000)

(2) Phormidium autumnale Gomont (R&%f, 1973 ; &
[EREK AT =, 1991 5 HTREE, 2000)

(8) Phormidium corium Gomont (R&%F, 1973; H R,
2000)

(4) Phormidium faveolatum (Montagne) Gomont (I%
[ERE K AEMINIZE MR, 1991 5 H R, 2000)

(5) Phormidium favosum (Bory) Gomont (FE®F, 1973 ;
SRR YL, 1991 HTFES 2000)

(6) Phormidium inundatum Kiitzing (F&%f, 1973)
(7) Phormidium laminosum (C. Agardh) Gomont (f&
¥5, 1973 HFHB, 2000)

(8) Phormidium pachydermaticum Frémy (H F #E,
2000)

(9) Phormidium papyraceum (C. Agardh) Gomont (§&
¥, 1973)

(10) Phormidium purpurascens (Kiitzing) Gomont (%
H, 19735 H AR, 2000)

(11) Phormidium subfuscum Kiitzing (A&%F, 1973)
(12) Phormidium tenue (Meneghini) Gomont (H F
, 2000)

(13) Phormidium uncinatum (C. Agardh) Gomont (F
+JE, 1992 1 HFHES 2000)

17) Spirulina J&

(1) Spirulina jenneri (Stizenberg) Geitler (F€%f, 1973)
(2) Spirulina princeps West et G.S. West (FE¥, 1973)
(3) Spirulina subtilissima Kiitzing (R&¥F, 1973)
Fam. Oscillatoriaceae L £}

18) Lyngbya %

(1) Lyngbya birgei G. M. Smith (&%, 1973: H T,
2000)

(2) Lyngbya confervoides C. Agardh (Fg¥f, 1973)
(3) Lyngbya diguetii Gomont in Hariot (43, 1981)
(4) Lyngbya lagerheimii (Mebius emend. Gomont)
Gomont (= L. limnetica Lemmmermann) (H FF,
2000)

(5) Lyngbya lutea (C. Agardh) Gomont (F&%F, 1973)
(6) Lyngbya major (Meneghini) Gomont (4, 1979)
(7) Lyngbya majuscula (Harvey in Hooker) Gomont
(REEF, 1973)

(8) Lyngbya martensiana (Meneghini) Gomont (g

¥, 1973 BEMHEKEMPILEMK, 1991 H T
2000)

(9) Lyngbya putealis Montagne var. minor Geitler (H
T#, 2000)

19) Oscillatoria (A LE) &

(1) Oscillatoria agardhii Gomont (RE¥F, 1973 H T,
2000)

(2) Oscillatoria amoena (Kiitzing) Gomont (H T,
2000)

(3) Oscillatoria amphibia (C. Agardh) Gomont (JLJ&
Ferk A=W sE =fm, 1991 5 HTES, 2000)

(4) Oscillatoria angustissima West et G.S. West (H
T#, 2000)

(5) Oscillatoria boryana Bory (fE€Ef, 1973)

(6) Oscillatoria brevis (Kiitzing) Gomont (H&%¥f, 1973)
(7) Oscillatoria chalybea Mertens in Jurgens (H T,
2000)

(8) Oscillatoria chlorina Kiitzing (I kK 4 ¥ WF 5%
2fW, 1991 H B, 2000)

(9) Oscillatoria curviceps C. Agardh (43, 1973,
1979)

(10) Oscillatoria formosa Bory (A&, 1973 4 iE,
1973, 1979 : ILEREKAEMIFIE2ME, 1991 5 H R,
2000)

(11) Oscillatoria guttulata Van Goor (H F#F, 2000)
(12) Oscillatoria hamelii Fréemy (H &, 2000)

(13) Oscillatoria irrigua Kiitzing (RE¥F, 19735 H T,
2000)

(14) Oscillatoria kawamurae Negoro (FgEf, 1973)
(15) Oscillatoria lemmermanni Woloszynska (H T,
2000)

(16) Oscillatoria limnetica Lemmermann (4, 1973,
H T 2000)

(17) Oscillatoria limosa (Kiitzing) C. Agardh (RE%}
19735 4, 1973, 1979 R /K &M TR 2R,
1991 ; H #B, 2000)

(18) Oscillatoria nigro-viridis (Thwaites in Harvey)
Gomont (HT#E, 2000)

(19) Oscillatoria princeps (Vaucher) Gomont (R,
1973)

(20) Oscillatoria subbrevis Schmidle (H F#, 2000)
(21) Oscillatoria tenuis (C. Agardh) Gomont var.
tenuis (FE¥F, 1973 4, 1973, 1979, 1981 ; J%
[EREKAEYITZE SR, 1991 5 HFE, 2000)

- O. tenuis var. tergestina Rabenhorst ([LEFE/KAWY)
WH7Etm, 1991 H FEE, 2000)

(22) Oscillatoria terebriformis (C. Agardh) Gomont
(REEF, 1973 HTHE 2000)
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(23) Oscillatoria yuhuensis Yoneda (H T8, 2000)
Fam. Homoeotrichaceae /REITA k1 & X§}

20) Homoeothrix J&

(1) Homoeothrix hansgirgii Schmidle (H F#, 2000)
(2) Homoeothrix varians Geitler (/K EVFES
fw, 1991 F1JE, 1992 HFEL 2000)

Ord. NOSTOCALES &> 1 EH

Fam. Scytonemataceae X ¥ | x<F}

21) Plectonema %

(1) Plectonema tomasinianum (Bornet) Gomont (A&
¥, 1973)

22) Scytonema I

(1) Scytonema coactile Montagne (FE%f, 1973)

(2) Scytonema hofmanni C. Agardh (FE%¥, 1973)
(3) Scytonema millei Bornet (R&EF, 1973)

(4) Scytonema mirabile (Dilwyn) Bornet (FE®F, 1973 ;
4, 1973, 19795 HREE, 2000)

(5) Scytinema ocellatum (Lyngbye) Bornet et
Flahault (8&%F, 1973)

23) Tolypothrix &

(1) Tolypothrix lanata (Desvaux) Wartmann in
Rabenhorst (FE®F, 1973)

(2) Tolypothrix tenuis Kiitzing (B€%, 1973)

Fam. Microchaetaceae = 7/ O0h T 5}

24) Microchaete J&

(1) Microchaete tenera (Thuret) Bornet et Flahault
(REEF, 1973)

Fam. Rivulariaceae t 4" E§}

25) Calothrix I

(1) Calothrix braunii Bornet et Flahault (f&#, 1973)
(2) Calothrix fusca (Kitzing) Bornet et Flahault (f€
¥F, 1973 HFHB, 2000)

(3) Calothrix scopulorum (C. Agardh) Bornet et
Flahault (R&%¥F, 1973)

26) Dichothrix I8

(1) Dichothrix gypsophila (Kiitzing) Bornet et
Flahault (8&¥F, 1973)

27) Gloeotrichia J%

(1) Gloeotrichia echinulata (J.E. Smith) R.G. Richter
(5, 1973, 1981)

(2) Gloeotrichia longiarticulata G.S. West (5, 1979)
(3) Gloeotrichia natans (Hedwig) Rabenhorst (5,
1979)

28) Rivularia (E’%®) &

(1) Rivularia beccariana (De Notaris) Bornet et
Flahault (BE¥y, 1973 ; #8E, 2001)

Fam. Nostocaceae & ¥ 1 EF}

29) Anabaena %

(1) Anabaena affinis Lemmermann (5%, 1973, 1979,
1981)

(2) Anabaena oscillarioides Bory var. stenospora
Bornet et Flahault (5, 1973, 1979)

(3) Anabaena schermetievi Lemmermann (53, 1973)
(4) Anabaena subcylindrica Borge (5, 1973)

30) Aphanizomenon &

(1) Aphanizomenon flos-aquae Ralfs ex Bornet et
Flahault var. flos-aquae (H T, 2000)

31) Cylindrospermum J&

(1) Cylindrospermum majus (Kiitzing) Bornet et
Flahault (8&%¥F, 1973)

(2) Cylindrospermum stagnale (Kiitzing) Bornet et
Flahault (8&%F, 1973)

32) Nostoc (RV¥a%®) &

(1) Nostoc coeruleum (Lyngbye) Bornet et Flahault
(REEF, 1973 HTHE 2000)

(2) Nostoc commune (Vaucher) Bornet et Flahault
1277 (e, 1973)

(3) Nostoc conglomeratum Hirose (H F#E, 2000)
(4) Nostoc kihlmani Lemmemann var. kihlmani (%
H, 1973)

* N. kihlmani var. doliiforme Hirose (&, 1979)
(5) Nostoc linckia ((Roth) Bornet in Bornet et Thuret)
Bornet et Flahault (f8%F, 1973 43, 1973)

(6) Nostoc parmelioides (Kiitzing) Bornet et Flahault
(REHY, 1973 ik, 2001 5 H FHEL, 2000)

(7) Nostoc sphaericum (Vaucher) Bornet et Flahault
(REEF, 1973)

(8) Nostoc verrucosum (Vaucher) Bornet et Flahault
7 (REEF, 1973)

Ord. STIGONEMATALES R F I3 < H

Fam. Stigonemataceae X F IR T F}

33) Stigonema &

(1) Stigonema hormoideas (Kiitzing) Bornet et Flahault
(RE¥F, 1973)

(2) Stigonema minutissimum Borzi (FE¥F, 1973)

(3) Stigonema minutum (C. Agardh) Hassall (FE%F,
1973)

(4) Stigonema ocellatum Thuret ex Bornet et
Flahault (RE%F, 1973)

34) Hapalosiphon &

(1) Hapalosiphon intricatus West et G.S. West (BE%,
1973)

(2) Hapalosiphon fontinalis (C. Agardh) Bornet (45,
1973)
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(3) Hapalosiphon hibernicus West et G.S. West (F&#7,
19735 4HE 1973, 1979)

Fam. Fischerellaceae 7 «+ X4 L)L 5%}

35) Fischerella J%

(1) Fischerella laminosus (Cohn) Castenholz (=
Mastigocladus laminosus Cohn {57271 3 K1) (fE
¥, 1973)

2. #I%%

Class RHODOPHYCEAE #I Z4

Subclass BANGIOPHYCIDAE © 4/ )

Ord. PORPHYRIDIALES ¥/ U £H

Fam. Porphyridiaceae ¥/ ) £}

1) Porphyridium (F/Y%) &

(1) Porphyridium purpureum (Bory) Drew et Ross 7
/J U%E (= P. cruentum Néageli) (B&%, 1973; LR,
2010)

Ord. COMPSOPOGONALES #* 744 VU H

Fam. Compsopogonaceae 7741 > ¥}

2) Compsopogon (XX VYD) IR

(1) Compsopogon coeruleus (Balbis) Montagne 7%
A Y [=C. oishii Okamura) (f€%f, 1973 ; LLfE
W, 2010 ; fEEED, 2010)

Subclass NEMARIOPHYCIDAE © XV A > ##f

Ord. ACHROCHAETIALES 7 20 AT F 1 U AH
Fam. Achrochatiaceae 7 O h T T « U A%}

3) Audouinella J%

(1) Audouinella chalybea (Roth) Bory (REEF, 1973)
(2) Audouinella pygmaea (Kiitzing) Weber van Bosse
(RE®F, 1973)

Ord. BATRACHOSPERMALES 720 AW I57 4 Y AR
Fam. Batrachospermaceae 1 7 E X 7 %}

4) Batrachospermum (HJ7EX7%>) &

(1) Batrachospermum arcuatum Kylin emend Vis et
al. Fvy A OhIEXY

(B. ectocarpum Sirodot ZZ¥) (REEF, 1973, 2000 ; fE
A, 2002; RN A & BAROEEE, 2004; LR,
2010), FIAITRERFIZAY (2007) 12K 5.

(2) Batrachospermum gelatinosum (Linnaeus) De
Candolle emend Vis et al. #T7EXY

(= B. moniliforme Roth) (FE€EF, 1973, 2000 ; REEFIE D,
2002 ; LLEIAL A & HARDEYEE, 2004 5 SR, 2010)
(3) Batrachospermum atrum (Hudson) Harvey -f &
HITERXY (= B. gallaei Sirodot ] (R€¥F, 1973, 2000 :
RERFIZA, 2002 ; FLEE, 2010)

(4) Batrachospermum helminthosum Bory emend
Sheath et al. 74T EXY

(B. testale Sirodot B XU\ B. virgatum Sirodot &) (RE

B9, 1973, 2000 ; REEFIT, 2002 ; SR AN EHAD
EEE, 2004 5 JLELR, 2010)

(5) Batrachospermum skujae Geitler Y < 7 O f1 U
EXY (BRFERSANEBROEYEE 2004 LEE,
2010), F#&I3ReEFIED (2007) ITXK%.

(6) Batrachospermum turfosum Bory emend Sheath
etal. RV AHTEXY

(= B. vagum (Roth) C. Agardh]) (f&%F, 1973, 2000;
REEFIT AN, 2002 IEE, 2010)

5) Kumanoa J&

(1) Kumanoa virgatodecaisneana (Sirodot) Entwisle
etal. =3/ 1T & XY [ = Batrachospermum virgato-
decaisneanum Sirodot) (Kumano, 1982a : f€%, 2000 :
RERFIZAN, 2002 1 FLELL, 2010). “#413 Entwisle et al.
(2009), FIAIIREEFIFA (2007) ITK 2.

6) Sirodotia (XX HITEXY) K

(1) Sirodotia sinica Jao F a1 A7 A W HTEX Y
(Kumano, 1982b, A&}, 2000;HERFIZ Ay, 2002 LR,
2010), FfI3AEEFIFN (2007) 1TK%.

(2) Sirodotia yutakae Kumano 1 % 1 1 7 & X 7
(Kumano, 1982b, A&}, 2000;HERFIZ Ay, 2002; LR,
2010)

Ord. THOREALES ¥ X</ U B

Fam. Thoreaceae ¥ X</ U El

7) Thorea (FAY V) B

(1) Thorea okadae Yamada A /U GEFEA, 1993 ;
B, 1995 5 SUEIRAT A & BARDOEMEE, 2004 ; EEIZ
722006, 2013 5 FLFEE, 2010)

Ord. HILDENBRANDIALES X=< 4% 5 H

Fam. Hildenbrandiaceae X—-< % 5%}

8) Hildenbrandia (NZ=X¥5) &

(1) Hildenbrandia rivularis (Liebman) J. Agardh % > X
ANRZXY T (BEEF, 1973, 2000 ; ZERNAEBHR
OfEYIfE, 2004 5 LLfEE, 2010)

3. BMFEELE

Class DINOPHYCEAE ;B 54

Ord. PERIDINIALES XY 5 4 =7 AH

Fam. Peridiniaceae RY 5 1 = A%}

1) Peridinium J&

(1) Peridinium pseudolaeve Lefévre (4, 1973)
Ord. GONYAULACALES J=45 4 XH

Fam. Ceratiaceae 7> F U AF}

2) Ceratium J&

(1) Ceratium hirundinella (O.F. Mtller) Dujardin (%
#1973, 1979, 1981)

Ord. PHYTODINIALES 7 4 h 54 = AB

Fam. Phytodiniaceae 7 4 b7 1 =D A%}
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3) Cystodinium |8
(1) Cystodinium steinii G.A. Klebs (48, 1973)

4. BEEE (HEHEEH
Class CHRYSOPHYCEAE # & 5

Ord. OCHROMONADALES #F 4 O€7+ X H

Fam. Ochromonadaceae > & O0E7F X%}

1) Uroglena &

(1) Uroglena lindii Bourrelly (Ito, 1990)

(2) Uroglena volvox Ehrenberg (Ito, 1990)

Fam. Dinobryaceae H 7%/ %}

2) Chrysolykos &

(1) Chrysolykos planktonicus B. Mack (Ito, 1990)
3) Dinobryon (3 YYF¥) B

(1) Dinobryon bavaricum O.E. Imhof (Ito, 1990)
(2) Dinobryon cylindricum O.E. Imhof (57, 1973
Ito, 1990)

(3) Dinobryon divergens O.E. Imhof (4 #, 1973,
1981 ; Ito, 1990)

(4) Dinobryon korsikovii Matvienko (Ito, 1990)

(5) Dinobryon sertularia Ehrenberg (48, 1973, 1979 .
Ito, 1990)

(6) Dinobryon sociale Ehrenberg (Ito, 1990)

(7) Dinobryon suecicum Lemmermann var. longispinum
Lemmermann (Tto, 1990)

(8) Dinobryon urceolatum Reverdin (Ito, 1990)
Fam. Chromulinaceae &5 U E&

4) Chromophyton J&

(1) Chromophyton vischeri (Bourrelly) Couté & /U E
D—FE (= Ochromonas vischeri Bourrelly) (KAGIEMN,
1991). %413 Couté (1983) L 7znio7z.

5) Chrysococcus &

(1) Chrysococcus rufescens G.A. Klebs (Ito, 1990)
(2) Chrysococcus triporus Mack (Ito, 1990)

6) Kephyrion |8

(1) Kephyrion globosum (Czosnowski) Bourrelly
(Ito, 1990)

7) Pseudokephyrion J&

(1) Pseudokephyrion cylindricum Bourrelly (Ito,
1990)

(2) Pseudokephyrion pseudospirale Bourrelly (Ito,
1990)

(3) Pseudokephyrion conicum (Schiller) Schmid (Ito,
1990)

(4) Pseudokephyrion hypermaculatum Ettl (Ito,
1990)

Ord. SYNURALES XS H

Fam. Synuraceae 3 X 5§}

8) Chrysodidymus k&%

(1) Chrysodidymus synuroides Prowse (Ito, 1990)
9) Chyrysosphaerella J&

(1) Chyrysosphaerella brevispina Korshikov (Ito,
1990)

10) Mallomonas &

(1) Mallomonas acaroides Perty var. obtusa H. Ito
(Ito, 1992)

(2) Mallomonas akrokomos Ruttner in Pascher (Ito,
1990, 1991)

(3) Mallomonas alata Asmund et al. (Ito, 1990,
1991)

(4) Mallomonas alpina Pascher et Ruttner in Pascher
(Ito, 1990, 1991)

(5) Mallomonas annulata (Bradley) Harris (Ito,
1990, 1991)

(6) Mallomonas areolata Nygaard (Ito, 1990, 1991)
(7) Mallomonas bangladeshica (E. Takahashi et T.
Hayakawa) Wujek et Timpano (Ito, 1990, 1991)
(8) Mallomonas calceolus Bradley (Ito, 1990, 1991)
(9) Mallomonas caudata Ivanov (Ito, 1990, 1991)
(10) Mallomonas conspersa Durrschmidt (Ito, 1990,
1991)

(11) Mallomonas crassisquama (Asmund) Fott (Ito,
1990, 1991)

(12) Mallomonas cristata Diirrschmidt (Ito, 1990,
1991)

(13) Mallomonas elongata Reverdin (Ito, 1990,
1991)

(14) Mallomonas eoa E. Takahashi (Ito, 1990,
1991)

(15) Mallomonas flora Harris et Bradley (Ito, 1990,
1991)

(16) Mallomonas grata E. Takahashi (Ito, 1990,
1991)

(17) Mallomonas guttata Wujek (Ito, 1990, 1991)
(18) Mallomonas harrisiae E. Takahashi (Ito, 1990,
1991)

(19) Mallomonas heterospina Lund (Ito, 1990,
1991)

(20) Mallomonas insignis Penard (Ito, 1990, 1991)
(21) Mallomonas lelymene Harris et Bradley (Ito,
1990, 1991)

(22) Mallomonas mangofera Harris et Bradley var.
mangofera (Ito, 1990, 1991)

* M. mangofera f. foveata Diirrschmidt (Ito, 1990,
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1991)

* M. mangofera var. sulcata Durrschmidt (Ito, 1990,
1991)

(23) Mallomonas matvienkoae (Matvienko) Asmund
et Krisitiansen (Ito, 1990, 1991)

(24) Mallomonas multisetigera Durrschmidt (Ito,
1990, 1991)

(25) Mallomonas ocellata Durrschmidt et Croome
(Ito, 1990, 1991)

(26) Mallomonas ouradion Harris et Bradley (Ito,
1990, 1991)

(27) Mallomonas papillosa Harris et Bradley var.
ellipsoidea Harris (Ito, 1990, 1991)

(28) Mallomonas parvula Diirrschmidt (Ito, 1990,
1991)

(29) Mallomonas paxillata (Bradley) Péterfi et
Momeu (Ito, 1990, 1991)

(30) Mallomonas peronoides (Harris) Momeu et
Péterfi (Ito, 1990, 1991)

(31) Mallomonas pillula Harris f. valdiviana
Durrschmidt (Ito, 1990, 1991)

(32) Mallomonas portae-ferreae Péterfi et Asmund
(Ito, 1990, 1991)

(33) Mallomonas pumilio Harris et Bradley emend.
Asmund et al. (Ito, 1990, 1991)

(34) Mallomonas punctifera Korshikov (Ito, 1990,
1991)

(35) Mallomonas rasilis Durrschmidt (Ito, 1990,
1991)

(36) Mallomonas recticostata E. Takahashi (Ito,
1990, 1991)

(87) Mallomonas retifera Diirrschmidt (Ito, 1990,
1991)

(38) Mallomonas splendens (G.S. West) Plafair
emend. Croome et al. (Ito, 1990, 1991)

(39) Mallomonas striata Asmund (Ito, 1990, 1991)
(40) Mallomonas tonsurata Teiling emend. Krieger
(Ito, 1990, 1991)

11) Paraphysomonas J&

(1) Paraphysomonas bandaiensis E. Takahashi (Ito,
1990)

(2) Paraphysomonas butcheri Pennick et Clark (Ito,
1990)

(3) Paraphysomonas caelifrica Preisig et Hibberd (Ito,
1990)

(4) Paraphysomonas capreolata Preisig et Hibberd
(Ito, 1990)

(5) Paraphysomonas circumvallata Thomsen (Ito,

1990)

(6) Paraphysomonas coronata Moestrup et Zimmermann
(Ito, 1990)

(7) Paraphysomonas diademifera (E. Takahashi)
Preisig et Hibberd (Ito, 1990)

(8) Paraphysomonas eiffelii Thomsen (Ito, 1990)
(9) Paraphysomonas glandiata Preisig et Hibberd
(Ito, 1990)

(10) Paraphysomonas imperforata Lucas (Ito, 1990)
(11) Paraphysomonas manubriata (Preisig et
Hibberd) Vgrs (Ito, 1990)

(12) Paraphysomonas morchella Preisig et Hibberd
(Ito, 1990)

(13) Paraphysomonas punctata Zimmermann (Ito,
1990)

(14) Paraphysomonas quadrispina Thomsen et
Kristiansen (Ito, 1990)

(15) Paraphysomonas runcinifera Preisig et Hibberd
(Ito, 1990)

(16) Paraphysomonas stelligera Preisig et Hibberd
(Ito, 1990)

(17) Paraphysomonas stephanolepis Preisig et
Hibberd (Ito, 1990)

(18) Paraphysomonas subquadrangularis Preisig et
Hibberd (Ito, 1990)

(19) Paraphysomonas subrotacea Thomsen emend.
Nicholls (Ito, 1990)

(20) Paraphysomonas takahashii Cronberg et Kristiansen
(Ito, 1990)

(21) Paraphysomonas vestita (Stokes) De Saedeleer
(Ito, 1990)

12) Spiniferomonas &

(1) Spiniferomonas abei E. Takahashi (Ito, 1990)
(2) Spiniferomonas alata E. Takahashi (Ito, 1990)
(3) Spiniferomonas bilacunosa E. Takahashi (Ito,
1990)

(4) Spiniferomonas bourrellyi E. Takahashi (Ito,
1990)

(5) Spiniferomonas cornutus Balonov (Ito, 1990)

(6) Spiniferomonas coronacircumspina (Wujek et
Kristiansen) Nicholls (Ito, 1990)

(7) Spiniferomonas crucigera E. Takahashi (Ito,
1990)

(8) Spiniferomonas hamata H. Ito et E. Takahashi
(Ito and Takahashi, 1992)

(9) Spiniferomonas minuta Nicholls (Ito, 1990)

(10) Spiniferomonas nichollsii H. Ito et E. Takahashi
(Ito and Takahashi, 1992)
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(11) Spiniferomonas silverensis Nicholls (Ito, 1990)
(12) Spiniferomonas takahashii Nicholls (Ito, 1990)
(13) Spiniferomonas trioralis E. Takahashi (Ito,
1990)

13) Synura &

(1) Synura curtispina (Petersen et Hansen) Asmund
(Ito, 1990)

(2) Synura glabra Korshikov (Ito, 1990)

(3) Synura mammillosa E. Takahashi (Ito, 1990)
(4) Synura petersenii Korshikov (Ito, 1990)

(5) Synura sphagnicola (Korshikov) Korshikov (Ito,
1990)

(6) Synura spinosa Korshiko (Ito, 1990)

(7) Synura uvella Ehrenberg emend. Korshikov (Ito,
1990)

5. HiFBRE

Class XANTHOPHYCEAE #H## & EE4

Ord. RHIZOCHLORIDALES YV £ 0O!) RH

Fam. Rhizochloridaceae 'J ¥/~ O 1) X%}

1) Stipitococcus &

(1) Stipitococcus crassistipatus Prescott (F&Ef, 1973)
(2) Stipitococcus urceolatus West et G.S. West (REEF,
1973)

Ord. MISCHOCOCCALES = XJav 2 XRH

Fam. Characiopsidaceae 715 +4 7L X%}

2) Characiopsis &

(1) Characiopsis longipes (Rabenhorst) Borzi (REEF,
1973)

Ord. TRIBONEMATALES ~UJ7/RR<H

Fam. Tribonemtaceae bV 7RR<F}

3) Tribonema I

(1) Tribonema aequale Pascher (REEF, 1973)

(2) Tribonema minus (G.A. Klebs) Hazen (RE¥F, 1973 ;
A, 1973)

(3) Tribonema utriculosum (Kiitzing) Hazen (FEET,
1973)

Ord. VAUCHERIALES 727+ X ROH

Fam. Botrydiaceae 7 7+ > E#}

4) Botrydium &

(1) Botrydium granulatum (Linnaeus) Greville 777
> (FE%, 1973)

Fam. Vaucheriaceae 7 > 7 = KO

5) Vaucheria (7¥F¥3IFD) B

(1) Vaucheria hamata (Vaucher) de Candolle (RE¥f,
1973)

(2) Vaucheria polysperma Hassall (F€¥f, 1973)

(3) Vaucheria sessilis (Vaucher) de Candolle in Lamarck

et de Candolle (RE¥F, 1973)

.
6. HEEZE

BACILLRIOPHYTA HEHEHIFT
COSCINODISCOPHYTINA 27 =44 Y U ER
Class COSCINODISCOPHYCEAE 27 44V Uil
Ord. MELOSIRALES # )L 4 H

Fam. Melosiraceae % )L AV Ut

1) Melosira J&

(1) Melosira varians C. Agardh (5, 1973, 1979,
1981 ; EMKAEMIFA S, 19915 T/, 1992
HTH, 2000)

BACILLARIOPHYTINA 29 U454 D&M

Class MEDIOPHYCEAE H

Ord. THALASSIORALES —t+a7 X454V UH

Fam. Stephanodiscaceae N5 hH 44V UE

2) Cyclotella |8

(1) Cyclotella meneghiniana Kiitzing CHiH, 1982 ;
TR 19925 HFES 2000)

Ord. AULACOSEIRALES X2 # LAY U H

Fam. Aluracoseiraceae X & L4 Y U #}

3) Aulacoseira &

(1) Aulacoseira italica (Ehrenberg) Simonsen [ =
Melosira italica (Ehrenberg) Kiitzing) (4%, 1973: H
T, 2000)

Class BACILLARIOPHYCEAE 24 U4 A Y Ui

Ord. FRAGILARIALES F+E4 4V H

Fam. Fragilariaceae A E4 1V U §}

4) Diatoma J&

(1) Diatoma tenuis C. Agardh
Agardh] (4, 19735 HFHEB 2000)

(2) Diatoma mesodon (Ehenberg) Kiitzing [

(= D. elongatum C.

= D.
hyemale (Roth) Heiberg var. mesodon (Ehrenberg)
Fricke) (JLEERE/KAEMME DM, 1991 H FE, 2000)
(3) Diatoma vulgaris Bory (&, 1973 H F &6,
2000)

5) Fragilaria |&

(1) Fragilaria capitellata (Grunow) J.B. Petersen (=
F. vaucheriae (Kiitzing) Petersen var. capitellata
(Grunow) Ross) (4, 1973; LER/K AW 2,
1991 ; H #B, 2000)

(2) Fragilaria capucina Desmaziéres var. capucina (=
F. capucina Desmaziéres var. lanceolata Grunow) (H
THB, 2000)

« F. capucina var. acuta (Ehrenberg) Rabenhorst (H
TEB, 2000)

- F. capucina var. mesolepta (Rabenhorst)
Rabenhorst (HF#E, 2000)
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(3) Fragilaria famelica (Kiitzing) Lange-Bertalot
(Synedra famelica Kiitzing, Synedra minuscula
Grunow in Van Heurck 22 (53, 1973 HTF
#, 2000)

(4) Fragilaria gracilis @strup (= Synedra rumpens
Kiitzing var. familiaris (Kiitzing) Grunow in Van
Heurck) (SLJERE/K AR M 1991 FL/FE,
19925 HF#, 2000)

(5) Fragilaria rumpens (Ktitzing) G.W.F. Carlson [=
Synedra rumpens Kutzing) (% i, 1973:. F 1+ &,
19925 HF#, 2000)

(6) Fragilaria vaucheriae (Kiitzing) Petersen (F.
intermedia Grunow, Synedra rumpens Kitzing
var. meneghiniana Grunow & U Synedra vaucheriae
(Kutzing) Kiitzing Z2&#) (MM, 1982 ; LRk
YIWFIEStE, 1991 FHJE, 19925 HFEE, 2000)
6) Staurosira J&

(1) Staurosira construens Ehrenberg var. construens
(= Fragilaria construens (Ehrenberg) Grunow) (4
H#, 1973, 1979, 1981 H FE6, 2000)

+S. construens var. venter (Ehrenberg) A. Kawashima
et H. Kobayasi (= Fragilaria construens (Ehrenberg)
Grunow var. venter (Ehrenberg) Grunow) (H F i,
2000)

7) Staurosirella J&

(1) Staurosirella pinnata (Ehrenberg) D.M. Williams
et Round (= Fragilaria pinnata Ehrenberg) (H FEE,
2000)

8) Hannaea J%

(1) Hannaea arcus (Ehrenberg) Patrick (= Ceratoneis
arcus (Ehrenberg) Kiitzing) (H F#F, 2000)

* H. arcus var. hattoriana (F. Meister) Ohtsuka [=
Ceratoneis arcus var. hattoriana F. Meister) (IZJE[E
KAEMIZE M, 19915 HTFHE, 2000)

* H. arcus var. amphioxys (Rabenhorst) Patrick (=
Ceratoneis arcus var. recta Cleve) (H %8, 2000)
9) Tabularia J&

(1) Tabularia fasciculata (C. Agardh) D.M. Williams et
Round (= Synedra truncata Greville] (H F&, 2000)
10) Ulnaria &

(1) Ulnaria acus (Kiitzing ) M. Aboal
acus Kitzing) (58 1973, HT#E5 2000)

(2) Ulnaria inaequalis (H. Kobayasi) M. Idei (=
Synedra inaequalis H. Kobayasi) (JTJERE/KAMFSE
2fW, 1991 : HFHEE 2000)

(3) Ulnaria ulna (Nitzsch) Compére var. ulna

( = Synedra ulna (Nitzsch) Ehrenberg) (4 & 1973
1979, MM 1982, SuEREAKAEMIILRMR 1991, HTHER

(= Synedra

2000)

*U. ulna var. amphirhynchus (Ehrenberg) M. Aboal (=
Synedra ulna (Nitzsch) Ehrenberg var. amphirhynchus
(Ehrenberg) Grunow) (%54, 1973)

« U. ulna var. oxyrhynchus (Kiitzing) M. Aboal
(Synedra ulna (Nitzsch) Ehrenberg var. oxyrhynchus
(Kiitzing) Van Heurck B& U S. oxyrhynchus Kiitzing
Z2FE) (HTREE 2000)

(4) Ulnaria ramesi Héribaud [= Synedra ulna (Nitzsch)
Ehrenberg var. ramesi (Héribaud) Hustedt) ((LfERE/K
EWRZESR, 1991 5 HFEE, 2000)

Ord. TABELLARIALES XY #4454V R

Fam. Tabellariaceae XY H& 54V Ul

11) Tabellaria %

(1) Tabellaia fenestrata (Lyngbye) Kitzing var.
fenestrata (4, 1973, 1981 ; % 2001)

- T. fenestrata var. intermedia Grunow (H N8, 2000)

Ord. EUNOTIALES 1 FEY A4V UH

Fam. Eunotiaceae 1 FE T4V U#l

12) Eunotia J&

(1) Eunotia angusta (Grunow) A. Berg (5, 1979)

(2) Eunotia arcus Ehrenberg var. arcus (5, 1973 ;
H 5, 2000)

(3) Eunotia faba Ehrenberg var. nipponica Skvortzow
(S, 1973),

(4) Eunotia fallax A. Cleve var. gracillima Krasske
(5, 1979)

(5) Eunotia exigua (Brébisson ex Kiitzing) Rabenhorst
var. exigua (= E. gracilis (Ehrenberg) Rabenhorst) (5
H, 1973)

(6) Eunotia bilunaris (Ehrenberg) Mills var. bilunaris
(= E. lunaris (Ehrenberg) Grunow in Van Heurck]
(5, 1973, 1979 HFEE, 2000)

(7) Eunotia praerupta Ehrenberg var. musicola Petersen
(G, 1973)

(8) Eunotia pectinalis (Dillwyn) Rabenhorst (5,
1973, 1981)

Ord. CYMBELLALES ZF E)Lo 4V DB

Fam. Rhoicospheniaceae Y H U S E4S A4 Y UF

13) Rhoicosphenia J&

(1) Rhoicosphenia abbreviata (C. Agardh) Lange-
Bertalot (= R. curvata Kiitzing) (ZEFE/KAMITZE
K, 1991 FHJE 1992 HFEE 2000)

Fam. Cymbellaceae 7 F EJLT AV UFL

14) Cymbella &

(1) Cymbella affinis Kiitzing (H %5, 2000)

(2) Cymbella amphicephara Nageli var. amphicephala
(BB, 2000)
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(3) Cymbella aspera (Ehrenberg) Peragallo (H K,
2000)

(4) Cymbella cistula (Ehrenberg) Kirchner var. cistula
(C. cistula var. maculata (Kiitzing) Van Heurck % &
&) (HTHE 2000)

(5) Cymbella leptoceros (Ehrenberg) Kiitzing (ILJE
MeZK AEMITE =, 1991 5 HTE, 2000)

(6) Cymbella lanceolata (Ehrenberg) Kirchner (4,
1973, 1981 ; HF#EB, 2000)

(7) Cymbella naviculiformis Auerswald in
Rabenhorst (FA:E, 1992 ; HFHEE, 2000)

(8) Cymbella perpusilla A. Cleve (H FEE, 2000)

(9) Cymbella tumida (Brébisson) Van Heurck (4,
1973, 1979, 1981 ; ILEPR/K/EMFE MR, 1991 ;
ThfE 1992 HFEE, 2000)

(10) Cymbella.turgidula Grunow in A. Scmidt et al.
var. turgidula (JLEERKAMAFERMM, 1991 FL/E,
19925 H ¥, 2000)

(11) Cymbella turgidula var. nipponica Skvortzow (fz
[EREK EVIWIZE MR, 1991 5 H R, 2000)

15) Encyonema &

(1) Encyonema gracile Ehrenberg (= Cymbella gracilis
(Ehrenberg) Kiutzing) (5#, 1973, 1981 ; H T,
2000)

(2) Encyonema mesianum (Cholnoky) D.G. Mann (=
Cymbella turgida Cleve) (5, 1973 ; LfEKAY)
WHgEeHw, 1991 H FEE, 2000)

(3) Encyonema minutum (Hilse ex Rabenhorst)
D.G. Mann (= Cymbella ventricosa Kiitzing) (&5,
1973, 1979 JHH, 1982 ; ftJfE [ /K &Mt 7¢ &5,
1991 ; FHJE 1992 : HTFHES 2000)

(4) Encyonema minuta Krammer et Reichart [ =
Cymbella microcephala Grunow in Van Heurck) (H
T#E, 2000)

Fam. Gomphonemataceae 2 % E4& 1V U F}

16) Gomphoneis &

(1) Gomphoneis hastata (Wislouch) Kociolek et
Stoermer [ = Gomphonema quadripunctatum (@strup)
Wislouch var. hastata Wislouch) (LERE/KEWIFITEE
MW, 1991 HTFHEE, 2000)

17) Gomphonema J&

(1) Gomphonema acuminatum Ehrenberg var. acuminatum
(Aid, 1979)

« G. acuminatum var. coronatum (Ehrenberg) W.
Smith (5, 1973, 1979 H R, 2000)

« G. acuminatum var. trigonocephalum (Ehrenberg)
Grunow in Van Heurck (5, 1973)

(2) Gomphonema angustatum (Kiitzing) Rabenhorst

(5, 1973, 1981 : FHJm, 1992 HFHEL 2000)
(3) Gomphonema brebissonii Kiitzing var. brebisson [=
G. acuminatum Ehrenberg var. brebissonii (Kiitzing)
Cleve) (5#, 1973)

(4) Gomphonema apicatum Ehrenberg (&, 1973)
(5) Gomphonema augur Ehrenberg var. augur (5,
1973)

« G. augur var. gautieri Van Heurck (53, 1973)
(6) Gomphonema clevei Fricke var. clevei ('F1.J&,
1992 ; H B, 2000)

(7) Gomphonema gracile Ehrenberg var. gracile (%
H#, 1973)

(8) Gomphonema grovei var. lingulatum (Hustedt)
Lange-Bertalot [= G. abbreviatum sensu Kiitzing)
(HF#EB, 2000)

(9) Gomphonema helveticum Brun (F )&, 1992 ;
HTH, 2000)

(10) Gomphonema heterominuta Mayama et Kawashima
(= G. minutum (C. Agardh) C. Agardh) (H F&B, 2000)
(11) Gomphonema inaequilongum (H. Kobayasi) H.
Kobayasi in Mayama et al. (fifl, 1982 ; H F6,
2000)

(12) Gomphonema intricatum Kiitzing var. vivrio
(Ehrenberg) Cleve (= G. vivrio Ehrenberg) (F 1),
1992 ; H #B, 2000)

(13) Gomphonema italicum Kiitzing (= G. constrictum
Ehrenberg var. capitatum sensu Grunow in Van
Heurk]) (HT#EB, 2000)

(14) Gomphonema olivaceum (Hornemann) Brébisson
var. olivaceum (FALJE, 1992 HFHE, 2000)

* G. olivaceum var. minutissima Hustedt (4, 1973)
(15) Gomphonema parvulum (Kiitzing) Kiitzing var.
parvulum (58, 1973 ; M, 1982 ; IJEFEKEWY
e afm, 19915 FLJ/E, 19925 HTEE, 2000)

+ G. parvulum var. exilissima Grunow (LJEREK 44
WH7Etm, 19915 H FEE, 2000)

(16) Gomphonema productum (Grunow) Lange-Bertalot
et Reichardt [= G. angustatum (Kiitzing) Rabenhorst
var. productum Grunow) (5, 1973 ; H T, 2000)
(17) Gomphonema pseudoaugur Lange-Bertalot (
T/, 19925 HFHEE, 2000)

(18) Gomphonema sphaerophorum Ehrenberg (H F
&, 2000)

(19) Gomphonema subclavatum (Grunow) Grunow in
Van Heuck (= G. longiceps Ehrenberg var. subclavatum
Grunow]) (G, 19735 FHJm, 19925 HFER 2000)
(20) Gomphonema truncatum Ehrenberg ( =6
constrictum Ehrenberg) (45, 1973, 1981:H F&L,
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2000)

(21) Gomphonema vastum Hustedt var. elongata
Skvortzow (HF#B, 2000)

18) Reimeria J&

(1) Reimeria sinuata (Gregory) Kociolek et Stoermer
(= Cymbella sinuata Gregory) (N1, 1992; H R,
2000)

Ord. ACHNANTALES Y A4S A4 VIR

Fam. Achnanthaceae Y X7 A YV U}

19) Achnanthes J&

(1) Achnanthes inflata (Kiitzing) Grunow in Cleve
et Grunow (H &, 2000)

(2) Achnanthes peragalli Brun et Héribaud var.
peragalli (HF#E, 2000)

Fam. Achnanthidaceae Y X T A Lo A4V T#}

20) Achnanthidium J&

(1) Achnanthidium convergens (H. Kobayasi) H.
Kobayasi (= Achnanthes covergens H. Kobayasi in
H. Kobayasi et al.) (ZEREKAEMZESHMR 1991
HTH, 2000)

(2) Achnanthidium exiguum (Grunow) Czarnecki
(= Achnanthes exigua Grunow var. exigua) (5,
19735 H'F#E, 2000)

(3) Achnanthidium japonicum (H. Kobayasi) H.
Kobayasi [= Achnanthes japonica H. Kobayasi in
H. Kobayasi et al. ] (LRe/KAEMATERHE 1991
TLE 19925 HREE 2000)

(4) Achnanthidium minutissimum (Kiitzing) Czarnecki
(= Achnanthes minutissima Kiitzing var. minutissima)
(BT, 2000)

(5) Achnanthidium pyrenaicum (Hustedt) H. Kobayasi
(= Achnanthes biasolettiana Grunow var. biasolettiana)
(HTFE, 2000)

21) Karayevia g

(1) Karayevia clevei (Grunow) Round et Bukhtiyarova
var. rostrata (Hustedt) Kingston (= Achnanthes clevei
Grunow in Cleve et Grunow var. rostrata Hustedt) (J%
[EREKAEDIITTE 2, 1991 5 HTE, 2000)

22) Planothidium J&

(1) Planothidium lanceolatum (Brébisson ex Kiitzing)
Lange-Bertalot (= Achnanthes lanceolata (Brébisson
ex Kiutzing) Grunow var. lanceolata) (43, 1979 ;
SLEME KA E MR, 19915 FLfE, 1992 H R,
2000)

Fam. Cocconeidaceae I AY 74 A Y U §}

23) Cocconeis B

(1) Cocconeis placentula Ehrenberg var. placentula

(FtJm, 19925 HFHE 2000)

-C. placentula var. euglypta (Ehrenberg) Grunow (f&
EREKAEYINTZE MR, 1991 5 HFE, 2000)

+ C. placentula var. lineata (Ehrenberg) Van Heurck
CHHEH, 1982 ; SfERe/KAEMIFR M, 1991 5 H R,
2000)

Ord. NAVICULALES 7+ #4454V UH

Fam. Diadesmidaceae ¥ ET7 XxF 4V U F}

24) Luticola J&%

(1) Luticola mutica (Kiitzing) D.G. Mann [= Navicula
mutica Kitzing) (F1JE, 1992 HTHE 2000)
Fam. Amphipleuraceae 7 Z/NU 44V U F

25) Amphipleura jg&

(1) Amphipleura pellucida Kiitzing (58, 1973)
26) Frustulia &

(1) Frustulia rhomboides (Ehrenberg) De Toni var.
rhomboides (4#, 1973, 1981 : HF#B, 2000)

« F. rhomboides var. saxonica (Ehrenberg) De Toni
(5, 1973 L&, 1992)

(2) Frustulia vulgaris (Thwaites) De Toni (H F#,
2000)

Fam. Neidiaceae /N\X 7 R A Y U §}

27) Neidium J&

(1) Neidium bisulcatum (Lagerstadt) Cleve var.
nipponicum Skvortzow (4, 1973)

(2) Neidium dubium (Ehrenberg) Cleve var. dubium
(HF#EB, 2000)

(3) Neidium iridis (Ehrenberg) Cleve var. iridis (N.
iridis var. amphigomphus (Ehrenberg) A. Mayer %
&) (4, 1973)

(4) Neidium productum (W. Smith) Cleve (ZJERE/K
AT, 1991 5 H RS, 2000)

Fam. Sellaphoraceae T+ 4V UFl

28) Sellaphora |8

(1) Sellaphora bacillum (Ehrenberg) D.G. Mann (=
Navicula bacillum Ehrenberg) (4, 1973; F1JF,
1992 ; H #B, 2000)

(2) Sellaphora pupula (Kiitzing) Mereschkowsky (=
Navicula pupula Kiutzing) (F14fE, 1992 H THE,
2000)

Fam. Pinnulariaceae /\R7 A4 YV U §}

29) Pinnularia J&

(1) Pinnularia acrosphaeria W. Smith var. acrosphaeria
(5, 1973)

(2) Pinnularia biceps Gregory (F1J&E, 1992 H T,
2000)

(3) Pinnularia divergenas W. Smith var. sublinearis
Cleve (5, 1973)

(4) Pinnularia gibba Ehrenberg (47, 1973)
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(5) Pinnularia interrupta W. Smith var. minutissima
Hustedt (53, 1973 ; HFEE, 2000)

(6) Pinnularia microstauron (Ehrenberg) Cleve var.
microstauron (H R, 2000)

(7) Pinnularia streptraphe Cleve (533, 1973)

(8) Pinnularia subcapitata Gregory var. subcapitata
(5, 1973)

(9) Pinnularia viridis (Nitzsch) Ehrenberg ( 4 &,
1973, 1979)

Fam. Diploneidaceae Y145 1 ¥V U #}

30) Diploneis I8

(1) Diploneis elliptica (Kiitzing) Cleve (4# 1973)
(2) Diploneis oblongella (Nigeli) Cleve-Euler (= D.
ovalis (Hilse) Cleve var. oblongella (Ndgeli) Cleve)
(5# 1973, HTHEE2000)

Fam. Naviculaceae 7+ H& T4V Ul

31) Navicula J&

(1) Navicula atomus (Kiitzing) Grunow var. atomus
(HFHE, 2000)

(2) Navicula cinctaeformis Hustedt sensu Cholnoky
(FLJm, 1992 HFES, 2000)

(3) Navicula capitatoradiata Germain (N. salinarum
Grunow var. intermedia (Grunow) Cleve 3 &£ U'N.
cryptocephala Kitzing var. intermedia Grunow in Van
Heurck #38) (TERAKEMFRM 1991 H T,
2000)

(4) Navicula cryptocephala Kiitzing ( 4 #, 1973,
1979, 1981 JLEREKEMMIE M, 1991 FLJE,
19925 H ¥, 2000)

(5) Navicula cryptotenella Lange-Bertalot (= N. radiosa
Kiitzing var. tenella (Brébisson ex Kiitzing) Van
Heurck] (MHH, 1982 ; JLEERE/KEMMIERHR, 1991 F
+JE, 1992 HTFHE 2000)

(6) Navicula decussis @Pstrup var. decussis (SLJEEK
EIFE SR, 1991 T/, 1992 HFEB, 2000)
(7) Navicula elegans W. Smith (53, 1973)

(8) Navicula exigua (Gregory) Grunow in Van
Heurck (53, 1981 ; HFEL 2000)

(9) Navicula elginensis (Gregory) Ralfs var. elginensis
(FLfE, 1992 ; HFEL 2000)

(10) Navicula gregaria Donkin (FL&, 1992 HF
. 2000)

(11) Navicula lanceolata (C. Agardh) Ehrenberg (J%
[EREK AT 26, 1991 FTLE. 19925 H Tk,
2000)

(12) Navicula laterostrata Hustedt (H F#, 2000)
(13) Navicula nipponica (Skvortzow) Lange-Bertalot [=
N. radiosa Kiitzing f. nipponica Skvortzow) (F1J&,

1992 ; H B, 2000)

(14) Navicula radiosa Kiitzing var. radiosa (53, 1973,
1979 ; JLEEREK MRS 20R, 19915 T )& 1992
H 456 2000)

(15) Navicula rostellata Kiitzing (= N. viridula
(Kutzing) Ehrenberg var. rostellata (Kiitzing)
Cleve) (M, 1982 ; FdJm, 1992 HFHB, 2000)
(16) Navicula schroeterii F. Meister (F1&, 1992 ;
HTH, 2000)

(17) Navicula slevicensis Grunow (LR /K 2E W FE
2w, 1991 1 HFH#E, 2000)

(18) Navicula subminuscula Manguin (= N. frugalis
Hustedt) CHiFH, 1982)

(19) Navicula upsaliensis (Grunow) Peragallo [= N.
menisculus Schumann var. upsaliensis Grunow) ([t
[ERE K AEYITZE SR, 1991 5 H R, 2000)

(20) Navicula veneta Kiitzing [= N. cryptocephala
Kiitzing var. veneta (Kiitzing) Rabenhorst) (H ¥,
2000)

(21) Navicula viridula (Kltzing) Ehrenberg var.
viridula (F1J&, 1992 ; H &, 2000)

Fam. Pleurosigmataceae * i x4 Y U}

32) Gyrosigma g

(1) Gyrosigma acuminatum (Kiitzing) Rabenhorst (4%
H#, 1973 HTEE, 2000)

(2) Gyrosigma eximium (Thwaites) Boyer (H T,
2000)

Fam. Fr[E4<BH

33) Caloneis |

(1) Caloneis silicula (Ehrenberg) Cleve var. gibberula
(Kiitzing) Cleve (4, 1973)

Ord. THALASSIOPHYSALES N\ A4 454V H
Fam. Catenulaceae — A/ FE (VU

34) Amphora J&

(1) Amphora ovalis (Kiitzing) Kiitzing (FLJ&, 1992
HTE, 2000)

(2) Amphora pediculus (Kiitzing) Grunow (A.
perpusilla Grunow BE N A. ovalis (Kiitzing) Kiitzing
var. pediculus (Kiitzing) Van Heurck 2 &%) (F1JE,
1992 5 H TR, 2000)

Ord. BACLLARIALES % U#4s A4V U H

Fam. Bacillariaceae 2% 1J &5 A Y U F}

35) Bacillaria &

(1) Bacillaria paxillifer (O.F. Miller) Hendey (=
Bacillaria paradoxa Gmelin) (FLJE, 1992 H FEE,
2000)

36) Nitzschia I

(1) Nitzschia acicularis (Kiitzing) W. Smith (TR
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KAEMIIZE S, 1991 5 HFE, 2000)

(2) Nitzschia amphibia Grunow. ({fiH, 1982; F1JZ,
19925 HF#, 2000)

(3) Nitzschia communis Rabenhorst (H %5, 2000)
+ N. communis var. abbreviata Grunow (H F#§, 2000)
(4) Nitzschia dissipata (Kiitzing) Grunow var. dissipata
(FLRERE KA fm, 1991 5 H F¥6, 2000)

(5) Nitzschia frustulum (Kiitzing) Grunow var.
frustulum (FAJE, 1992 HTFEE 2000)

(6) Nitzschia fonticola Grunow in Cleve et Moller
(5, 19735 ZRERK AR, 1991 FHE,
19925 HF#, 2000)

(7) Nitzschia gracilis Nitzsch (H F#8. 2000)

(8) Nitzschia linearis (C. Agardh) W. Smith var.
linearis (F1J&, 1992 H FH, 2000)

(9) Nitzschia obtusa W. Smith var. scarpelliformis
Grunow (%5 1979)

(10) Nitzschia palea (Kiitzing) W. Smith (5, 1973
M, 1982 L kKAWL MR, 1991 F HJE,
1992 ; H F#B, 2000)

(11) Nitzschia paleacea (Grunow) Grunow in Van
Heurck (M, 1982 ; F1IJm, 1992 HFHEB, 2000)
(12) Nitzschia scalpelliformis (Grunow) Grunow
(= N. obtusa W. Smith var.
scalpelliformis Grunow in Cleve et Moller) (4 i,
1973)

(13) Nitzschia recta Hantzsch in Rabenhorst (4,
1973)

(14) Nitzschia rostellata Hustedt (F1J&, 1992 H
T#, 2000)

(15) Nitzschia ruttneri Hustedt (F1&, 1992 H'F
, 2000)

(16) Nitzschia sigma (Kiitzing) W. Smith (5, 1973
THE, 1992 HFES, 2000)

Ord. RHOPALODIALES 2> A4 44V U H

Fam. Rhopalodiaceae 2> H& A Y Ul

37) Epithemia &

(1) Epithemia argus (Ehrenberg) Kiitzing var.
longicornis (Ehrenberg) Grunow (H K, 2000)
(2) Epithemia turgida (Ehrenberg) Kitzing var.
turgida (HT#F, 2000)

Ord. SURIRELLALES NS A4V UH

Fam. Surirellaceae /N> 44 Y U F}

38) Surirella J&

(1) Surirella angusta Kitzing (F L&, 1992 H F3E6,
2000)

(2) Surirella bifrons Ehrenberg (= S. biseriana Brébisson

in Cleve et Grunow

in Brébisson et Godey var. bifrons (Ehrenberg)

Hustedt] (HT#6, 2000)

(3) Surirella brebissonii Krammer et Lange-Bertalot
var. brebissonii (= S. ovata Kiitzing) (FtJE, 1992
HT#, 2000)

(4) Surirella elegans Ehrenberg (51, 1979)

(5) Surirella linearis W. Smith var. linearis (F1:J&,
1992 ; H B, 2000)

- S. linearis var. elliptica O. Miiller et W. Smith (H
T#, 2000)

(6) Surirella robusta Ehrenberg (47 1973, 1981 ;
T/ 19925 HTFHE 2000)

(7) Surirella splendida (Ehrenberg) Kiitzing (= S.
robusta Ehrenberg var. splendida (Ehrenberg) Van
Heurck) (5, 1973 H FE6, 2000)

(8) Surirella tenera Gregory (5%, 1973)

7. t8EE

Class PHAEOPHYCEAE #8354

Ord. RALFSIALES 1V #i7 S5 H

Fam. FifE4<BH

1) Heribaudiella J&

(1) Heribaudiella fluviatilis (Areschoug) Svedelius
ARXIA>/HT (RERF, 1973)

8. N7 NEEE

Class HAPTOPHYCEAE /\ 7 |5

Ord. PRYMNESIALES U AX> U AH

Fam. Prymnesiaceae 7" AR D AF}

1) Chrysochromulina &

(1) Chrysochromulina parva Lackey (Ito, 1989)

9. T RUATEE

Class EUGLENOPHYCEAE = KU A EHfl

Ord. EUGLENALES 1—4 L 7B

Fam. Euglenaceae 11— 4 L %}

1) Euglena (R FULY) B

(1) Euglena acus Ehrenberg (53, 1973)

(2) Euglena deses Ehrenberg (5, 1973, 1981)
(3) Euglena pisciformis G.A. Klebs (TJEFEK MW
R, 1991)

(4) Euglena viridis Ehrenberg (4, 1973)

2) Lepocinclis J&

(1) Lepocinclis ovum (Ehrenbeg) Lemmermann (%
[ 7K AR AT 2, 1991)

3) Phacus %

(1) Phacus curvicauda Svirenko (53, 1981)

(2) Phacus orbicularis K. Hiibner (533, 1981)

« P. orbicularis var. caudatus Skvortsov (5, 1973)
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(8) Phacus pleuronectes (O.F. Miiller) Dujardin (5,
1973, 1979, 1981)

10. %8

Class CHLOROPHYCEAE #& 54

Ord. VOLVOCALES *+#+ 4 ~7 U R

Fam. Volvocaceae A 4~ UF}

1) Eudorina J&

(1) Eudorina elegans Ehrenberg (5%, 1973, 1979)
2) Pandorina J&

(1) Pandorina morum (O.F. Miiller) Bory (5, 1973,
1979 5 JLHEPEK YT 2MR, 1991)

3) Volvox (AFe»IDY) B

(1) Volvox globator Linnaeus (573, 1981)

(2) Volvox tertius Meyer (5, 1979)

Ord. TETRASPORALES 3V AEH

Fam. Tetrasporaceae 3/ X EF}

4) Apiocystis &

(1) Apiocystis brauniana Nigeli (FE¥F, 1973)

5) Tetraspora (Y AE) &

(1) Tetraspora cylindrica (Wahlenberg) C. Agardh
(REEF, 1973)

(2) Tetraspora gelatinosa (Vaucher) Desvaux (REEF,
1973)

(3) Tetraspora lacustris Lemmermann (REEF, 1973)
(4) Tetraspora lubrica (Roth) C. Agardh (REEF, 1973
e, 2001)

Fam. Gloeococcaceae F O T A v ¥ X§}

6) Asterococcus J&

(1) Asterococcus limneticus G.M. Smith (RE®F, 1973)
7) Gloeocystis &

(1) Gloeocystis ampla (Kiitzing) Lagerheim (Kg ¥,
1973)

(2) Gloeocystis gigas (Kiitzing) Lagerheim (578, 1973,
1979, 1981)

8) Tetrasporidium J&

(1) Tetrasporidium javanicum M&ébius (FE¥F, 1973)
Ord. CHLOROCOCCALES 7OOoawv 2 AH

Fam. Chlorococcaceae Z OO v & AFl

9) Characium &

(1) Characium limneticum Lemmermann (J%J& [ 7k
EWE S, 19915 HFEL, 2000)

Fam. Oocystaceae F —+ X F X #}

10) Ankistrodesmus &

(1) Ankistrodesmus falcatus (Corda) Ralfs (53, 1973,
1981)

(2) Ankistrodesmus spiralis (W.B. Turner)

Lemmermann (57, 1979)

11) Chlorella (Z0L5) &

(1) Chlorella vulgaris Beijerinck (1% J& FE7K A= ¥ WF 9%
=f®, 1991 1 H T 2000)

12) Kirchineriella J&

(1) Kirchineriella lunaris (Kirchner) K. Mobius (5,
1973, 1979, 1981)

13) Oocystis &

(1) Oocystis borgei Snow (57, 1979)

14) Planktosphaeria J&

(1) Planktosphaeria gelatinosa G.M. Smith (5, 1979)
15) Selenastrum &

(1) Selenastrum gracile Reinsch (48, 1973)

(2) Selenastrum westii G.M. Smith (5, 1979)
16) Tetraedron &

(1) Tetraedron regulare Kiitzing (53, 1973)

Fam. Elakatothricaceae TS5 A ~ b U v & XE

17) Coccomyxa g

(1) Coccomyxa lacustris (Chodat) Chodat (fg¥F, 1973)
18) Elakatothrix J&

(1) Elakatothrix gelatinosa Wille (f&¥7, 1973)

(2) Elakatothrix viridis (Snow) Printz (88%, 1973)
19) Dactylothece J&

(1) Dactylothece confluens (Kiitzing ) Lagerheim (¥
¥, 1973)

Fam. Palmellaceae /\)L A 5§}

20) Palmella J&

(1) Palmella miniata Négeli (RE¥F, 1973)

(2) Palmella mucosa Kiitzing (FE%, 1973)

21) Sphaerocystis &

(1) Sphaerocystis schroeteri Chodat (A%, 1973)
Fam. Dictyosphaeriaceae U FF+ X7 = 1) U ARl

22) Botryococcus 8

(1) Botryococcus braunii Kiitzing (53, 1973)

23) Dictyosphaerium &

(1) Dictyosphaerium pulchellum H.C. Wood (4 i,
1973)

24) Dimorphococcus &

(1) Dimorphococcus Iunatus A. Braun (53, 1973)
Fam. Scenedesmaceae 2 &7 X A R}

25) Coelastum %

(1) Coelastum microporum Néigeli in A. Braun (5,
1973)

(2) Coelastrum reticulatum (P.A. Dangeard) Senn (%
H, 1973)

(3) Coelastrum sphaericum Nageli (5, 1973)
26) Crucigenia J&

(1) Crucigenia irregularis Wille (4, 1973)

(2) Crucigenia quadrata Morren (57, 1979)
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27) Scenedesmus J%

(1) Scenedesmus acuminatus (Lagerheim) Chodat
var. acuminatus (5, 1979)

+ S. acuminatus f. maximus Uherkovich (5%, 1979)
(2) Scenedesmus acutus (Meyen) Chodat (4, 1973
TH/E, 1992)

(8) Scenedesmus bernardii G.M. Smith (J% & [FE /K 4
WIS, 1991)

(4) Scenedesmus carinatus (Lemmermann) Chodat
(5 1973)

(5) Scenedesmus denticulatus Lagerheim var. linearis
Hansgirg (5#H, 1973)

(6) Scenedesmus ecornis (Ralfs) Chodat var.
disciformis Chodat (5, 1973, 1979)

(7) Scenedesmus quadricauda (Turpin) Brébisson
var. quadricauda (5, 1973, 1979, 1981)

+ S. quadricauda var. biornatus Kiss f. giganticus
Uherkovich (5, 1973)

+ S. quadricauda var. longispina (Chodat) G.M.
Smith (5#, 1973)

(8) Scenedesmus spinosus Chodat (FLJERE/KEMIFFE
2, 1991)

28) Tetrallantos J%

(1) Tetrallantos lagerheimii Teiling (57, 1973)
Fam. Hydrodictyaceae 7 = = RO #}

29) Hydrodictyon (23 FnQ) &

(1) Hydrodictyon reticulatum (Linnaeus) Lagerheim
7RO (FEEF, 1973)

30) Pediastrum (723 awE®) B

(1) Pediastrum araneosum (Raciborski) G.M. Smith
(5, 1973, 1981)

+ P. araneosum var. rugulosum (G.S. West) G.M.
Smith (5%, 1973)

(2) Pediastrum biradiatum Meyen var. emarginatum
A. Braun f. convexum Prescott (53, 1973)

(3) Pediastrum biwae Negoro ETJ 7 >3 a7 & (5,
1973)

(4) Pediastrum boryanum (Turpin) Meneghini B A /\
Y rawt (G, 1973, 1979, 1981)

(5) Pediastrum duplex Meyen (4 ¥, 1973, 1979,
1981)

*P. duplex var. clathratum (A. Braun) Lagerheim (5
HE, 1981)

P. duplex var. gracilimum West et G.S. West (51,
1973, 1979)

* P. duplex var. rotundatum Lucks (5, 1979)

(6) Pediastrum tetras (Ehrenberg) Ralfs (5, 1973,
1981)

(7) Pediastrum tetras (Ehrenberg) Ralfs var.
tetraodon (Chorda) Rabenhorst (53, 1981)

31) Sorastrum &

(1) Sorastrum spinulosum Négeli (%&, 1973)
Ord. ULOTRICHALES EEX KOH

Fam. Ulotrichaceae b E'X RO %}

32) Geminella %

(1) Geminella minor (Nageli) Heering (£, 2001)
33) Klebsormidium )%

(1) Klebsormidium flaccidum (Kiitzing) P.C. Silva(=
Hormidium flaccidum (Kiitzing) A. Braun) ( & 7,
1973)

(2) Klebsormidium klebsii (G.M. Smith) P.C. Silva(=
Hormidium klebsii G.M. Smith) (8£%F, 1973)

(3) Klebsormidium rivulare ( Kiitzing ) Morison et
Sheath (= Hormidium rivulare Kiitzing) (BE%f, 1973)
(4) Klebsormidium subtile (Kiitzing) Tracanna ex
Tell (= Hormidium subtile (Kiitzing) Heering] (5,
1973)

34) Ulothrix (EEXIFQ) B

(1) Ulothrix aequalis Kitzing (53, 1973 ; H I,
2000)

(2) Ulothrix subconstricta G.S. West (57, 1979)
(3) Ulothrix tenuissima Kiitzing (SEREKAEDIIZES
M, 1991 HTEE, 2000)

(4) Ulothrix zonata (Weber et Mohr) Kiitzing (REEF,
1973 H B, 2000)

Fam. Microsporaceae < 2 0 AR #}

35) Microspora J&

(1) Microspora crassior (Hansgirg) Hazen (S8, 1973)
(2) Microspora stagnorum (Kiitzing) Langerheim (¥
¥, 1973)

(3) Microspora tumidula Hazen (REWF, 1973 ; 5L,
1973 H B, 2000)

(4) Microspora willeana Lagerheim (A&, 1973)
(5) Microspora wittrockii (Wille) Lagerheim ( f& %7,
1973)

Ord. SPHAEROPLEALES 337X ROH

Fam. Sphaeropleaceae 317 = FOF}

36) Sphaeroplea &

(1) Sphaeroplea annulina (Roth) C. Agardh (g %,
1973)

Ord. CHAETPHORALES hI b7+ 5 H

Fam. Chaetophoraceae 1T b7 #+ S ¥}

37) Gongrosira &

(1) Gongrosira burmanica Skuja (F&%Ef, 1973)

38) Protococcus J&

(1) Protococcus viridis C. Agardh (= Pleurococcus



ok © SRR PEGEK I H

viridis C. Agardh) (A%, 1973)

39) Chaetophora J&

(1) Chaetophora elegans (Roth) C. Agardh ( #& ¥,
19735 H'F#, 2000)

(2) Chaetophora pisiformis (Roth) C. Agardh (H 36,
2000)

40) Cloniophora J&

(1) Cloniophora plumosa (Kiitzing) Bourrelly k4 7
WILF (REEF, 1973 £, 2001 HFEE, 2000)
41) Draparnaldia J&

(1) Draparnaldia glomerata (Vaucher) C. Agardh (f&
¥, 1973)

(2) Draparnaldia plumosa (Vaucher) C. Agargh /)l
FI RO (FE%F, 1973)

42) Microthamnion J&

(1) Microthamnion kuetzingianum Nigeli (M.
strictissimum Rabenhorst #5¢) (RE¥, 1973)

43) Stigeoclonium J&

(1) Stigeoclonium lubricum (Dillwyn) Kiitzing ({E#,
2001 ; FEREK AWM, 1991 5 H FEE, 2000)
(2) Stigeoclonium tenue Kiitzing (RE¥F, 1973 ; LLfi
ek AEMITE =, 1991 5 HRE, 2000)

Fam. Aphampchaetaceae 7 7 7 / h T 7§}

44) Aphanochaete J&

(1) Aphanochaete repens A. Braun (R&%f, 1973)
Fam. Chaetosphaeridaceae h T X7 7 TVU P AR
45) Chaetosphaeridium J&

(1) Chaetosphaeridium globosum (Nordstedt)
Klebahn (fE%, 1973)

Fam. Coleochaetaceae I L A hH T5 ¥}

46) Coleochaete J%

(1) Coleochaete irregularis Pringsheim (F€¥r, 1973)
(2) Coleochaete soluta (Brébisson) Pringsheim ( H
T#E, 2000)

Ord. TRENTEPOHLIALES X = VEH

Fam. Trentepohliaceae X = L £}

47) Trentepohlia J&

(1) Trentepohlia aurea (Linnaeus) Martius A X L&
(REEF, 1973)

Ord. OEDOGONIALES ¥+ = KO H

Fam. Oedogoniaceae ¥ = R OF}

48) Bulbochaete %

(1) Bulbochaete nana Wittrock (REEF, 1973)

(2) Bulbochaete varians Wittrock (AE%F, 1973)

49) Oedogonium (¥ 3IFO) &

(1) Oedogonium crispum (Hassall) Wittrock (RE %,
1973)

+ O. crispum var. gracilescens Wittrock (F&%¥, 1973)

(2) Oedogonium cymatosporum Wittrock et Nordstedt

in Wittrock (5, 1973)

(3) Oedogonium cryptoporum Wittrock (4, 1979)

(4) Oedogonium foveolatum Wittrock (47, 1973)

(5) Oedogonium globosum Nordstedt (BEEf, 1973)

(6) Oedogonium lautumniarum Wittrock et Nordst (5

H#, 1979)

(7) Oedogonium pachyandrium Wittrock (FEEF, 1973)

(8) Oedogonium plusiosporum Wiittrock (5, 1973)

(9) Oedogonium rufescens Wittrock (REEF, 1973)

(10) Oedogonium sociale Wittrock (FE%F, 1973)

(11) Oedogonium spheroideum Prescott (5, 1973)

(12) Oedogonium tapeinosporum Wittrock. (FEEF, 1973)

(13) Oedogonium undulatum (Brébisson) A. Braun

in de Bary (A&%¥F, 1973)

(14) Oedogonium vaucherii (Le Clerc) A. Braun (#&

¥, 1973)

(15) Oedoginium varians Wittrock et Lund ( f& %,

1973)

Ord. ULVALES 7 # Y B

Fam. Schizomeridaceae >/ * U &}

50) Schizomeris &

(1) Schizomeris leibleinii Kiitzing (BEEF, 1973)

Ord. CLADOPHORALES >+ 4 H

Fam. Cladophoraceae > 7 4%}

51) Arnoldiella J&

(1) Arnoldiella conchophila Miller (FEEF, 1973)

52) Chaetomorpha &

(1) Chaetomorpha okamurai Ueda XY/ ¥ 2 X (AEHT,

1973)

53) Cladophora (Z#7%) &

(1) Cladophora glomerata (Linnaeus) Kiitzing 7 &

DT F 7Y (C. crispata (Roth) Kiitzing W74 274

Z81) (REEF, 1973 HTFHEB, 2000)
AFEOFIAITER - (LE (1977) BXIKLE (1999)

T [hT>F Y] ThHH, RKERTIEHIL (1986)

O [hEDATY] #2HHLE.

54) Pithophora (P#*3IV%Y) &

(1) Pithophora polymorpha Wittrock (F€¥, 1973)

55) Rhizoclonium &

(1) Rhizoclonium crassipelitum West et G.S. West (H

TEE, 2000)

(2) Rhizoclonium riparium (Roth) Harvey %4 37+

(= R. hieroglyphicum Kiitzing) (BE¥y, 1973 ; 5,

1973, 1979 HFE6, 2000)

56) Wittrockiella J%

(1) Wittrockiella paradoxa Wille (REE, 1973)
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57) Mg AW

(1) #7v<<xUEt (ZRER, 2010)

Ord. ZYGNEMATALES 7> X RO H (=#&&EH)
Fam. Zygnemataceae 78> = R OF}

58) Mougeotia (E¥FV) &

(1) Mougeotia nummuloides (Hassall) G.B. De Toni
(REEF, 1973)

(2) Mougeotia ornata Jao (AE®EF, 1973)

(3) Mougeotia punctata Wittrock (5, 1979)

(4) Mougeotia scalaris Hassall (F€EF, 1973)

(5) Mougeotia virescens (Hassall) O. Borge (g ¥,
1973)

(6) Mougeotia viridis (Kiitzing) Wittrock (FE%f, 1973)
59) Spirogyra (Z7F3IFnD) B

(1) Spirogyra fennica Cedercreutz (fg#f, 1973)

(2) Spirogyra fragilis Jao (F€Ey, 1973)

(3) Spirogyra juergensii Kiitzing. (FEEF, 1973)

(4) Spirogyra majuscula Kutzing (F€%f, 1973)

(5) Spirogyra neglecta (Hassall) Kiitzing (F&%f, 1973)
(6) Spirogyra teodoresci Transeau (REE, 1973)

(7) Spirogyra tumida Jao (5, 1973)

(8) Spirogyra varians (Hassall) Kiitzing (F8%F, 19734,
1973)

60) Zygnema (FIFD) &

(1) Zygnema carinthiacum Beck-Mannagetta (FEEF,
1973)

(2) Zygnema cruciatum (Vaucher) C. Agardh (RE¥Y,
1973)

(3) Zygnema fanicum Li (REEF, 1973)

(4) Zygnema pectinatum (Vaucher) C. Agardh (FE¥,
1973)

Fam. Mesotaeniaceae XY % T=7 A%}

61) Cylindrocystis &

(1) Cylindrocystis crassa De Bary (53, 1973)

62) Gonatozygon &

(1) Gonatozygon aculeatum Hasting var. aculeatum
(5, 1973)

(2) Gonatozygon monotaenium De Bary (5, 1979)
63) Netrium %

(1) Netrium digitus (Ehrenberg ex Ralfs) Itzigsohn
et Rothe var. digitus (5, 1973, 1979)

* N. digitus var. lamellosum (Brébisson) Gronblad.
(5, 1973, 1981)

* N. digitus var. naegelii (Brébisson) Krieger (4,
1973, 1981)

* N. digitus var. rectum (Turner) Krieger (5, 1973)
64) Penium %

(1) Penium margaritaceum (Ehrenberg) Brébisson (%

H#, 1979)

Fam. Desmidiaceae 7 X = 2 A}

65) Bambusina J&

(1) Bambusina borreri (Ralfs) Cleve (Gymnozyga
moniliformis Ehrenberg 3 U8 G. moniliformis Ehrenberg
var. gracilescens Nordstedt 23> ) (438, 1973, 1979)
66) Closterium (I HYVFE) B

(1) Closterium abruptum West (457, 1973)

(2) Closterium cornu Ehrenberg ex Ralfs (47, 1973,
1981)

(3) Closterium dianae Ehrenberg ex Ralfs (4, 1973,
1979, 1981)

- C. dianae var. minus Hieronymus (%, 1973, 1981)
+ C. dianae var. pseudodianae (J. Roy) Willi Krieger
(5, 1973)

(4) Closterium gracile Brébisson (5, 1973)

(5) Closterium intermedium Ralfs (454, 1973)

(6) Closterium jenneri Ralfs (53, 1973)

(7) Closterium lanceolatum Kiitzing (4, 1973)
(8) Closterium lineatum Ehrenberg (&3, 1979)

(9) Closterium littorale Gay (4, 1973)

(10) Closterium macilentum Brébisson var. japonicum
(Suringar) Gronblad (48, 1973)

(11) Closterium parvulum Nageli (53, 1973, 1981)
-C. parvulum var. angustum West et G.S. West (5,
1973)

(12) Closterium praelongum Brébisson (48, 1973)
(13) Closterium sinense Liitkemiuller (53, 1973)
(14) Closterium toxon W. West (&, 1973, 1979,
1981)

(15) Closterium venus Kiitzing var. venus (5, 1973)
- C. venus var. incurvum (Brébisson) Krieger (5,
1973)

67) Cosmarium (VY3IE) g

(1) Cosmarium amoenum Brébisson in Ralfs (5,
1973, 1981)

(2) Cosmarium angulosum Brébisson var. conncinnum
(Rabenhorst) West et G.S. West (53, 1973)

(3) Cosmarium auriculatum Reinsch (57, 1973)
(4) Cosmarium bengalense (Grunow) Turner var.
bengalense (5, 1973)

(5) Cosmarium binum Nordstedt in Wittrock et Nordstedt
(53, 1973, 1981)

(6) Cosmarium blyttii Wille (5, 1973)

(7) Cosmarium circulare Reinsch var. circulare (54,
1981)

- C. circulare f. minor West et G.S. West (43, 1981)

(8) Cosmarium connatum Brébisson (5, 1973)
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(9) Cosmarium constractum Kirchner var. constractum
(5, 1981)

+ C. constractum var. ellipsoideum (Elfving) West et
G.S. West (43, 1973, 1979, 1981)

(10) Cosmarium depressum Nigeli var. planctonicum
Reverdin (5#, 1973)

(11) Cosmarium exiguum Archer (%3, 1973)

(12) Cosmarium furcatospermum West et G.S. West
(5, 1981)

(13) Cosmarium furcatospermum West et G.S. West
var. koreanum Skvortzow (4, 1981)

(14) Cosmarium garrolense Roy et Biss (5, 1979)
(15) Cosmarium globosum Bulnheim var. globosum
(G, 1973)

« C. globosum var. subaltum Messikommer (47, 1973)
(16) Cosmarium granatum Brébisson in Ralfs (4,
1973)

(17) Cosmarium hammeri Reinsch var. hammeri (45
H, 1973, 1979)

+ C. hammeri var. protuberans West et G.S. West (5
H, 1973)

(18) Cosmarium hians Borge (4, 1973)

(19) Cosmarium incertum Schmidle (457, 1973)
(20) Cosmarium laeve Rabenhorst var. laeve (4,
1973)

« C. laeve var. reniforme Hirano (%3, 1973)

(21) Cosmarium lundellii Delponte var. lundellii (4
HE, 1981)

+ C. lundellii var. circulare (Reinsch) Krieger (4,
1973, 1979)

« C. lundellii var. ellipticum West (454, 1973)

(22) Cosmarium margaritatum (P. Lundell) J. Roy et
Bisset (5, 1973)

(23) Cosmarium margaritiferum Meneghini ex Ralfs
(5, 1973)

(24) Cosmarium maximum Borgesen var. minor
West et G.S. West (5, 1973)

(25) Cosmarium meneghinii Brébisson (43, 1973)
(26) Cosmarium oblongum Bennett (57, 1973)
(27) Cosmarium ornatum Ralfs (5, 1973)

(28) Cosmarium pachydermum P. Lundell (%8, 1981)
(29) Cosmarium pericymatium Nordstedt (53, 1973)
(80) Cosmarium phaseolus Brébisson f. minor Boldt
(5, 1973)

(31) Cosmarium platydesmum (Nordstedt) Nordstedt
et Schmidle (5, 1973)

(32) Cosmarium polonicum Raciborski (5%, 1973)

(33) Cosmarium pokornyanum (Grunow) West et G.

S. West (5, 1973)

(34) Cosmarium portianum W. Aacher var. nephroideum
Wittrock (5#, 1973)

(35) Cosmarium praegrande Lundell (5, 1973)
(36) Cosmarium pseudobroomei Wolle (53, 1973)
(37) Cosmarium pseudomagnificum Hinode (54, 1973)
(38) Cosmarium pseudoprotuberans Kirchner var.
borgei Insam et Krieger (4, 1973)

(89) Cosmarium pseudopyramidatum P. Lundell (45
H#, 1979)

(40) Cosmarium punctulatum Brébisson var.
subpunctulatum (Nordstedt) Borgesen (5, 1973)
(41) Cosmarium pyramidatum Brébisson in Ralfs (4
H, 1973)

(42) Cosmarium quadrifarium Lundell f. hexasticha
(Lundell) Nordstedt (53, 1973)

(43) Cosmarium quadrum Lundell (4, 1973)
(44) Cosmarium ralfsii Brébisson in Ralfs var.
monotanum Raciborski (53, 1973)

(45) Cosmarium sphalerostichum Nordstedt (57, 1973)
(46) Cosmarium subcrenatum Hantzsch in Rabenhorst
var. nordstedtii Schmidle (57, 1973)

(47) Cosmarium sublatere-undatum West et G.S.
West (5, 1981)

(48) Cosmarium subortogonum Raciborski (5, 1981)
(49) Cosmarium subspeciosum Nordstedt (5, 1973)
(50) Cosmarium subtumidum Nordstedt var. klebsii
(Gutwinski) West et G.S. West (53, 1973)

- C. subtumidum var. rotundum Hirano (%, 1973)
(51) Cosmarium undulatum Corda ex Ralfs (45 i,
1973)

68) Desmidium J%

(1) Desmidium aptogonum Brébisson ex Kiitzing (5
H#, 1973)

(2) Desmidium baileyi (Ralfs) Nordstedt (53, 1973)
(3) Desmidium coarctatum Nordstedt (4, 1973,
1979)

(4) Desmidium pseudostreptonema West et G.S. West
(5, 1973, 1979)

(5) Desmidum swartzii (C. Agardh) C. Agardh ex
Ralfs (5, 1973)

69) Docidium %

(1) Docidium undulatum Bailey (53, 1979)

70) Euastrum &

(1) Euastrum ansatum Ralfs var. ansatum (53, 1973,
1981)

- E. ansatum var. dideltiforme Ducellier (5, 1973)

- E. ansatum var. intermedia Grunow (&7, 1973,
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1979)

*E. ansatum var. javanicum (Gutwinski) Krieger (4
H, 1973)

- E. ansatum var. pyxidatum Delponte (438, 1973)
(2) Euastrum bidentatum Nigeli (537, 1981)

(3) Euastrum didelta Ralfs ex Ralfs (4, 1973)
(4) Euastrum oblongum (Greville) Ralfs ex Ralfs (5
H, 1973)

(5) Euastrum platycerum Reinsch (5, 1979)

(6) Euastrum pulchellum Brébisson (4, 1973)
(7) Euastrum sinuosum Lenormand var. germanicum
Raciborski (4, 1973)

(8) Euastrum spinulosum Delponte (4, 1973, 1979)
(9) Euastrum subalpinum Messikommer (5%, 1973)
71) Hyalotheca &

(1) Hyalotheca dissiliens Brébisson ex Ralfs var.
dissiliens (4, 1973, 1981)

* H. dissiliens f. bidentula Nordstedt (457, 1973)

* H. dissiliien var. indica Turner (4, 1973, 1979,
1981)

- H. dissiliens var. minor Delponte (&3, 1973)

« H. dissiliens var. tatrica Raciborski (4, 1973,
1979)

72) Micrasterias %

(1) Micrasterias alata Wallich
1981)

(2) Micrasterias crux-melitensis (Ehrenberg) Hassall
ex Ralfs (4, 1973, 1981)

(3) Micrasterias decemdentata Nageli (5, 1973)
(4) Micrasterias foliacea Bailey (&, 1973, 1979,
1981)

(5) Micrasterius lux Joshua (53, 1973)

(6) Micrasterias mahabuleshwarensis Hobson (4 i,
1981)

* M. mahabuleshwarensis var. wallichii (Grunow)
West et G.S. West (5, 1979)

(7) Micrasterias pinnatifida Kiitzing ex Ralfs (5,
1973, 1979, 1981)

(8) Micrasterias thomasiana W. Archer (57, 1973)
73) Onychonema g

(1) Onychonema laeve Nordstedt (53, 1979)

74) Pleurotaenium J&

(% 1973, 1979

(1) Pleurotaenium eugeneum (Turner) West et G.S.
West (5, 1973)

(2) Pleurotaenium ehrenbergi (Brébisson) De Bary (%
H, 1973, 1979)

(3) Pleurotaenium indicum (Grunow) Lundell (5,
1973)

(4) Pleurotaenium kayei (W. Archer) Rabenhorst (4
H#, 1973)

(5) Pleurotaenium minutum (Ralfs) Delponte var.
elongaium (West et G.S West) Cedergren (5,
1973)

(6) Pleurotaenium nodosum (Bailey) Lundell var.
nodosum (53, 1973, 1981)

(7) Pleurotaenium tridentulum (Wolle) W. West var.
breve Hirano (4, 1973)

(8) Pleurotaenium truncatum (Brébisson) Nigeli (4
H, 1979)

75) Sphaerozosma &

(1) Sphaerozosma excavatum Ralfs (5, 1979)

(2) Sphaerozosma granulata Roy et Bisset var.
granulata (53, 1973)

76) Spondylosium J&

(1) Spodylosium moniliforme Lundell (4, 1973,
1979)

(2) Spondylosium planum (Wolle) West et G.S. West
(5, 1973)

77) Staurastrum &

(1) Staurastrum biexcavatum Hirano var. binodulum
Hirano (5, 1973)

(2) Staurastrum capitulum Brébisson (5 1973)

(3) Staurastrum cerastes P. Lundell var. cornatum
Krieger (5, 1979)

(4) Staurastrum columbetoides West et G.S. West (5
H, 1973, 1979)

(5) Staurastrum dejectus (Brébisson ex Ralfs)
Teiling (= S. dejectum Brébisson ex Ralfs) (4,
1979)

(6) Staurastrum dilatatum Ehrenberg ex Ralfs var.
dilatatum (5%, 1973)

(7) Staurastrum gracile Ralfs var. gracile (5, 1981)
- S. gracile var. ornatum Krieger (48, 1979)

(8) Staurastrum hirsutum Ehrenberg ex Brébisson
in Ralfs (5#, 1979)

(9) Staurastrum iotanum Wolle var. iotanum (4 i,
1981)

(10) Staurastrum javanicum (Nordstedt) Turner (45
H, 1979)

(11) Staurastrum johnsonii West et G.S. West (5,
1979)

(12) Staurastrum lapponicum (Schmidle) Gronblad
(58, 1973)

(13) Staurastrum leptocladum Nordstedt (54, 1979)
(14) Staurastrum lunatum Ralfs (58, 1973)

(15) Staurastrum margaritaceum (Ehrenberg)
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Meneghini var. subdivergensis Hinode (4, 1979)
(16) Staurastrum muticum Brébisson ex Ralfs (5,
1973)

(17) Staurastrum paradoxum Meyen (44 1981)
(18) Staurastrum pinnatum Turner var. subpinnatum
(Schmidle) West et G.S. West (5 1979)

(19) Staurastrum pseudosebaldi Wille (53, 1973,
1979)

(20) Staurastrum quadricornutum Roy et Bisset (5,
1979)

(21) Staurastrum rhynchoceps Krieger var. ornatum
Hinode (5#, 1979)

(22) Staurastrum saltans West et G.S. West (5,
1973)

(23) Staurastrum sexangulare (Bulnheim) Lundell
var. subglabrum West et G.S. West (5, 1973,
1979)

(24) Staurastrum spongiosum Brébisson ex Ralfs (45
H, 1973)

(25) Staurastrum subcruciatum Cook et Wills (5,
1973)

(26) Staurastrum tetracerum Ralfs (5%, 1979)

+ Staurastrum tetracerum f. trigona Lundell (4 &,
1973)

(27) Staurastrum trihedrale Wolle (57, 1973)

(28) Staurastrum tohopekaligense Wolle (5, 1973)
78) Streptonema J&

(1) Streptonema trilobatum Wallich (58, 1979)
79) Triploceras J&

(1) Triploceras gracile Bailey (4, 1973, 1979)
80) Xanthidium %

(1) Xanthidium antilopaecum (Brébisson) Kiitzing (5
H, 1973)

(2) Xanthidium bengalicum Turner (5, 1979)

1 0. EH#hELE

Class CHAROPHYCEAE #3545
Ord. CHARALES >+ 4 EH
Fam. Characeae > v ¥ 7 E§}

1) Chara G ¥>7%) B

(1) Chara braunii Gmelin > ¥ 7 & (TR A&
HADOEMEE, 2003, 2004 ; ZEE, 2010)

(2) Chara fibrosa C.Agardh ex A.Bruzelius { b ¥
PUEE (UF7H v P % (subsp. benthamii), A
k2% Y27 % (subsp. gvmnopitys), TUFHI v
7 & (var. longicorollata) % &%) (LEEENT A& HR
DEWAEE, 2003 ; LfEE, 2010)

2) Nitella (75 A3%) B

(1) Nitella acuminata A. Braun ex Wallman var.
capitulifera (Allen) Imahori F ¥R 75 A2 2E (LLJE
BTN & HARDHEYEE, 2003, 2004 ; LEEE, 2010)
(2) Nitella axilliformis Imahori )V 7 A€ (L
BTN & HADEYEE, 2003, 2004 ; LEER, 2010)
(3) Nitella flexilis (Linnaeus) C. Agardh var. flexilis
EAXAT I 2% (BERTANEHADOHEMEE, 2003 ;
LR, 2010)

(4) Nitella furcata (Roxburgh ex Bruzelius) C.
Agardh var. furcata 74 X% 7 A 3F (EERNLA
EHAROEYIRE, 2003 5 LR, 2010)

(5) Nitella gracilens Morioka FX 7 A2 3% ([nfER
MANEBROEYEE, 2003, 2004 KR, 2010 ;
FEREIE A, 2011)

(6) Nitella gracillima Allen var. gracillima &3+ 7 5
A3E% (BEERESIANEHROHEYAEE 2003 LER,
2010)

(7) Nitella japonica Allen = /AR> 75 A% (S
BTN & HADEYEE, 2003, 2004 ; LEEE, 2010)
(8) Nitella megaspora (J. Croves) Sakayama - O
>T7IAOE (RERNAEBROEWEE 2003 ; 5%
I, 2010)

(9) Nitella mirabilis Nordstedt ex J. Groves var.
mirabilis 2 /U /) 75 A3% (ZER, 2010)

(10) Nitella pulchella Allen N7 7 2 A% (LER
MANEHRZROHEYEE, 2003, 2004 LR, 2010)
(11) Nitella rigida Allen var. rigida > =7 5 X1 %&
(TR A & HBAROEYEE, 2003 5 &LFER, 2010)
(12) Nitella spiciformis Morioka /17K /75 XA 3FE
(TR A S HBAROEYEE, 2003 5 &LFER, 2010)

(2013 4E 7 H 29 H=ZA)
(201349 A 3 H=H)
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Morphologic variation of five species of Parafusulina from the
Middle Permian Nabeyama Formation in the Kuzu area, Tochigi
Prefecture, Japan

Fumio KOBAYASHI

Division of Earth Sciences, Institute of Natural and Environmental Sciences, University of Hyogo / Division

of Natural History, Museum of Nature and Human Activities, Hyogo, Yayoigaoka 6, Sanda, Hyogo, 669-1546

Japan

Abstract

Morphologic variation of five species of Parafusulina (P. yabei, P. tomeganensis, P. shimotsukensis,

P tochigiensis, and P. japonica) are described among samples from twelve stratigraphic levels in the
Middle Permian Nabeyama Formation, Tochigi Prefecture, Japan. Variabilities of them were analyzed
by showing many microphotographs and histograms of the frequency distribution of some measurable
characters of the test, proloculus size, and length, width, form ratio, thickness of wall, and septal counts
in the seventh whorl. Highly variable morphologic characters gradually changing from specimen to

specimen distinguished in these five species are thought to serve as a reference also for recognition and

classification of other fusulinoidean species, and important for recognizing biodiversity of the past and

for discussing related problems.

Key words: morphologic variation, five species of Parafusulina, Middle Permian

Introduction

Since the first recognition of Miliolites secalicus
Say in James, 1823 (=Triticites secalicus), from the
Upper Carboniferous of Nebraska (Douglass, 1966),
a great number of species of fusulinoideans have
been proposed and described. They are regarded to
amount up to several thousands or more, inferred
from the bibliographic works by Kahler and Kahler
(1966—1967), Toomey (1956), Toomey and Sanderson
(1965), Sanderson (1966—1974), and later many new
species proposed by many specialists. In Japan, they
exceed more than 500. Most of the Japanese materials
were described from the 1950°s to early 1960’s in
the culminating time of Japanese fusulinoidean
works aiming for age determination, regional and
international correlation, and biostratigraphic division
of limestone-bearing formations. Most of them were
proposed on the basis on the typological concept, and
some of them were created optionally by the use of
few, unfavorably-oriented, or incomplete specimens,
and furthermore based on insufficient or little

recognition of morphologic variation, thus resulting
a lot of confusions concerning the discussion of their
taxonomic independencies.

There are few in common consensus of rules and
methods to define species and supra-specific taxon
among fusulinoidean paleontologists and many have
been proposed only by their own judgments and
experiences. Other fossil groups embrace similar
or the same problems which may be inevitable and
rather fateful for extinct taxa. These circumstances,
however, are conflict with the aim of taxonomy
itself that elucidates the biodiversity of living and
ancient organisms and considers the mechanism of
their speciation. On the other hand, we can find out
noteworthy works on fusulinoidean taxonomy, such
as by Douglass (1970) suggesting his recognition
of fusulinoidean species based on broad intra-
populational variation of Eoparafusulina kattaensis
(Schwager, 1887) and by Ozawa (1975) embodying
his view of evolutionary species by analyzing
morphologic variation of test characters of Lepidolina
multiseptata (Deprat, 1912) through time and space.
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The Nabeyama Formation in the Kuzu area, Tochigi
Prefecture is famous in its abundant occurrence
of well-preserved fusulinoideans, especially of
Parafusulina, from many stratigraphic levels.
Fusulinoideans of the formation were described only
from the restricted levels of the lower part of the
formation (Hanzawa, 1942; Igo, 1964; Chisaka and
Fuse, 1973) until Kobayashi (2006a, 2006b). The
author began his paleontologic work of fusulinoideans
in 1974. Original and basic paleontologic data,
including 2,911 thin sections had been prepared by
the end of 1970’s. However, systematic description
of fusulinoideans had been postponed about 25
years later mainly due to taxonomic problems of
Parafusulina.

The purpose of this paper is to show intra- as well
as inter-populational variation recognized in five
species of Parafusulina, P. yabei Hanzawa, 1942, P.
tomeganensis Morikawa, 1958 (=P. kuzuensis Chisaka
and Fuse, 1973), P. shimotsukensis Kobayashi, 2006a,
P. tochigiensis Kobayashi, 2006a, and P. japonica
(Giimbel in Schwager, 1883) from the Nabeyama
Formation. In addition to many histograms and
appendix tables of some measurable characters,
many specimens are illustrated so as to understand
broad morphologic variations in many characters.
The result of the present study is thought to serve as
a reference for recognition and classification of other
fusulinoidean species, and important for recognizing
biodiversity of the past and for discussing related
problems. All the specimens illustrated in this paper
are stored in the collection of Museum of Nature
and Human Activities, Hyogo (Fumio Kobayashi
Collection, MNHA), with prefix D2

Material

The Nabeyama Formation is originated from a
seamount and surrounded by Jurassic terrigenoeus
rocks in the Kuzu area, Tochigi Prefecture (Fig.
1). The upper part of the Nabeyama Formation is
massive, middle part is strongly dolomitized, and
lower part conformably overlying the Izuru Formation
is bedded and intercalates basic pyroclastic rocks
(Kobayashi, 1979). The Parafusulina nakamigawai,
P yabei, and P tochigiensis zones were established
from lower to upper in these two formations based on
the stratigraphic distribution of these fusulinoideans,
(Fig 2; Kobayashi, 2006a; 2006b). Five species
of Parafusulina, P. yabei, P. tomeganensis, P.
shimotsukensis, P. tochigiensis, and P. japonica occur

abeyama
Formation

EN

2000 [zuru Formation

140° o — A%

Figure 1. Index map showing the distribution of the Nabeyama
and Izuru formations in the Kuzu area. Sample Ya and Ka is
collected from the Yamasuge and Karasawa area, rescectively,
where the lower and upper parts of the Nabeyama Formation
are typically developed (Kobayashi, 2006a; see also Fig. 2).

in more than 30 stratigraphic levels of the Nabeyama
Formation. P. kuzuensis in Kobayashi (2006a) is
reassigned herein to P. tomeganensis Morikawa, 1958
because of its synonymous with the latter based on
the reexamination of topotype material of the latter
from the Akasaka Limestone (Kobayashi, 2011).

Among 40 and 88 limestone samples, 602 and 1611
thin sections were prepared. They were collected
respectively at Yamasuge and Karasawa, where the
lower and the upper part of the Nabeyama Formation
are typically developed (Kobayashi, 1979; 2006a).
1,034 limestone thin sections from twelve samples
were selectively chosen herein for the morphologic
analysis of these five species of Parafusulina.
Although neoschwagerinids and verbeekinids are
common in the Middle Permian limestone of Japan,
no individuals of them are contained in these thin
sections.

Lithology, stratigraphic level, the number of thin
section, individuals of axial and sagittal sections
illustrated, and associated fusulinoideans are
summarized below.

Samples from the lower part of the Nabeyama
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Figure 2. Stratigraphic distribution of fusulinoideans in the Izuru and Nabeyama formations, by which the Parafusulina nakamigawai, P. yabei, and P. tochigiensis zones were established from
lower to upper (after Kobayashi, 2006b). For more geologic information see Kobayashi (2006a).
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Formation

Ya-27: Brownish dark gray limestone, partially
weakly dolomitized, containing abundant
fusulinoideans, common brachiopods, and others
packed within lime-silt having styolite seams of
tuffaceous materials (Fig. 3.1)/ 34 m above the base
of the formation/ 24 thin sections/ seven axial and
five sagittal sections of Parafusulina yabei, and three
axial sections of P. fomeganensis (Fig. 4)/ no other
fusulinoideans associated.

Ya-30: Nearly the same lithology as that of Ya-27,
but more bituminous and containing more common
sponge and marine algae/ 40 m above the base of the
formation/ 125 thin sections/ 52 axial and four sagittal
sections of Parafusulina yabei (Figs. 5, 6), and 13
axial and one sagittal sections of P. tomeganensis
(Fig. 7)/ Dunbarula oviformis Kobayashi and
Dunbarula schubertellaeformis Sheng associated.

Ya-32: Yellow-brownish dark gray, weakly to
moderately dolomitized limestone containing many
fusulinoideans, and less dominant small bioclasts of
marine algae, crinoids, and sponge spicules packed
within lime-mud to lime-silt matrix/ 63 m above the
base of the formation/ 134 thin sections/ 48 axial
and 23 sagittal sections of Parafusulina yabei (Figs.
8, 9), and 26 axial and four sagittal sections of P.
tomeganensis (Fig. 10)/ Rauserella ellipsoidalis
Sosnina associated.

Samples from the upper part of the Nabeyama
Formation

Ka-2: Gray, highly fossiliferous limestone with
lime-mud matrix, pelloids and small bioclasts
also contained (Fig. 3.2)/ 184 m above the base of
the formation/ 19 thin sections/ ten axial and five
sagittal sections of Parafusulina japonica (Fig. 11)/
Rauserella ellipsoidalis and Dunbarula oviformis
associated.

Ka-86: Gray limestone with lime-mud matrix,
containing abundant fusulinoideans, and partially
small bioclasts and pelloids/ 248 m above the base
of the formation/ 77 thin sections/ 42 axial and nine
sagittal sections of Parafusulina shimotsukensis
(Figs. 12, 13), and four axial and four sagittal
sections of P. tochigiensis (Fig. 13)/ Codonofusiella
nabeyamensis Kobayashi, Dunbarula oviformis, D.
schubertellaeformis, D. pseudosimplex (Sheng), and
Schubertella? karasawensis Kobayashi associated.

Ka-57: Gray limestone containing abundant
fusulinoideans and small amount of pelloids and
small bioclasts packed within lime-mud, similar to the

limestone of Ka-86, but having more homogeneous
and finer lime-mud matrix, and smaller amount of
bioclasts (Fig. 3.3)/ 286 m above the base of the
formation/ 46 thin sections/ 11 axial and five sagittal
sections of Parafusulina shimotsukensis (Fig. 14), and
12 axial and five sagittal sections of P. tochigiensis
(Fig. 15)/ Parafusulina japonica, Codonofusiella
nabeyamensis, Dunbarula oviformis, and D.
schubertellaeformis associated.

Ka-70: Nearly the same lithology as that of Ka-57/
293 m above the base of the formation/ 279 thin
sections/ 100 axial (Figs. 16-19) and 41 sagittal
sections (Fig. 20) of Parafusulina shimotsukensis,
and 64 axial and 22 sagittal sections of P.
tochigiensis (Figs. 21, 22)/ Rauserella ellipsoidalis,
Codonofusiella ashioensis Kobayashi, Schubertella?
karasawensis, and Reichelina sp. associated.

Ka-28: Similar lithology to that of Ka-2/ 338 m
above the base of the formation/ 46 thin sections/
32 axial and seven sagittal sections of Parafusulina
Japonica (Fig. 23)/ Dunbarula oviformis associated.

Ka-47: Nearly the same lithology as that of Ka-57/
346 m above the base of the formation/ 39 thin sections/
17 axial and two sagittal sections of Parafusulina
shimotsukensis (Fig. 24), and 10 axial and four sagittal
sections of P. tochigiensis (Fig. 25)/ Codonofusiella
nabeyamensis, Dunbarula schubertellaeformis, D.
pseudosimplex, and Schubertella? karasawensis
associated.

Ka-71: Nearly the same lithology as that of Ka-57
(Fig. 3.4)/ 350 m above the base of the formation/ 141
thin sections/ Eight axial and five sagittal sections of
Parafusulina shimotsukensis (Fig. 26)/ Parafusulina
tochigiensis, Rauserella ellipsoidalis, Dunbarula
schubertellaeformis, and Schubertella? karasawensis
associated.

Ka-73: Similar lithology to that of Ka-57/ 356
m above the base of the formation/ 82 thin sections/
35 axial and seven sagittal sections of Parafusulina
shimotsukensis (Figs. 27, 28), and 15 axial and
one sagittal sections of P. tochigiensis (Fig. 29)/
Codonofusiella ashioensis, C. nabeyamensis, Dunbarula
oviformis, D. pseudosimplex, and Schubertella?
karasawensis associated.

Ka-33: Similar lithology to that of Ka-2/ 367 m
above the base of the formation/ 22 thin sections/
12 axial and two sagittal sections of Parafusulina
japonica (Fig. 30)/ Rauserella ellipsoidalis and
Codonofusiella nabeyamensis associated.

As summarized above, three and nine limestone
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samples from the lower and upper part of the
Nabeyama Formation, respectively, have similar to
closely similar lithology in each other (Fig. 3). All
fusulinoideans are packed within fine to very fine
muddy matrix and the outermost whorl is generally
preserved well without any significant abrasion of
the test, especially those in samples from the upper
part. No fusulinoidean tests display any preferred
alignment. Immature specimens of Parafusulina
with a few whorls are also contained in these twelve
samples. These taphonomic features suggest that
fusulinoideans contained in these limestone samples
were buried virtually in situ, and there are no evidence
suggesting any significant post-mortem long-distance
transportation prior to burial.

Method

Parafusulina specimens of the Nabeyama
Formation are highly variable in many characters
such as size and shape of proloculus, size, shape, and
expansion of the test, morphology of septal folds in
tunnel and polar regions of axial section, the number
of septa, wall thickness, and development of axial
filling. All these characters vary from specimen to
specimen in a sample as well as from in sample to in
sample. These changes are gradual, resulting many
difficulties for taxonomy of these specimens. Taking
many intermediate features of many characters always
appearing in and among samples into consideration,
Kobayashi (2006a) concluded that parafusulinids
of the Nabeyama Formation are classified into five
species: P. yabei and probably its direct descendant P,
shimotsukensis; P. tochigiensis as a species group of
P, japonica; and a distinct species of P. kuzuensis (=P,
tomeganensis), based on the frequency distribution
of some characters among samples and stratigraphic
occurrence. The author has tried to measure some test
characters of these species of Parafusulina sample
by sample. They are size of proloculus, and length,
width, form ratio, wall thickness, and septal count in
the seventh whorl (Fig. 31).

Proloculus size was determined by its longest
diameter in thin sections regardless its shape. Other
characters were represented by the measured value
in the seventh whorl rather arbitrarily based on the
following respects of evidence in these five species
of Parafusulina: (1) the increase rate of width of the
spiral generally tends to become constant beyond the
third to fourth whorl; (2) each specimen attains to the
mature stage at least in the seventh whorl; (3) there

are small number of specimens having more than
eight whorls in P. japonica, and more measurement
values can be obtained precisely in the seventh whorl
than in more outward whorl; and (4) inter- and intra-
specific comparison is possible in the corresponding
same numbered whorl in these five species.

Based on these measurements of characters of
the five species in each sample and in the total
twelve samples, histograms showing the frequency
distribution of each character were figured by samples
(Figs. 32-34) and by species (Fig. 35). Mean value
and standard deviation were calculated for numerical
comparison, even when the normal distribution in a
sample was not drawn in the histogram. Basic data of
measurements are shown in Appendix Table 1-20.

Results

Closely similar to similar tendency in morphologic
variation of each character is deciphered from the
histograms in the same species among samples
(Figs. 32-35) except for those poor in the number of
measurements (e.g., histograms of septal counts in
most samples). The mode and pattern of a histogram
are more or less changeable according to the width of
range of the character, but in any cases they are not
so different from but essentially the same as a whorl.
Five characters (proloculus size, and length, width,
form ratio, and wall thickness in the seventh whorl)
except for the septal counts in the seventh whorl are
variable even in an individual, depended upon its
orientation of thin sections.

For example, the width of the seventh whorl is
exactly measured only by in the sagittal section (Fig.
31). It is, however, represented by the width at the
whorl from more than 6.5th to less than 7.0th in the
axial section. Therefore, in the axial section the
width in the seventh always becomes smaller than the
real width of the seventh. The seventh whorl length
in a thin section equals the real seventh length in a
specimen with the completely straight axis of coiling,
but always becomes shorter in those whose axis is
more or less curved, resulting smaller form ratio
appearance. This is true not only in the seventh but
also in other whorls. However, these measurement
errors caused by an orientation of thin sections are
gradually decreasing and measurement values are
averaged by the increase of the number of individuals
examined.

Although the number of measurement is too
insufficient to conclude, rather clear difference
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in the septal counts in the seventh whorl appears
between Parafusulina yabei and P. shimotsukensis,
and other three species. Frequency distribution of
other characters is also characteristic, especially of
the width of the seventh whorl (Fig. 35). Are these
difference and similarity related to the phylogeny
of these five species, mere appearance of the result,
or anything else? Anyhow, general tendency of the
morphologic variation of characters examined in the
Parafusulina species are easily recognizable from the
histograms.

To summarize, these results show that: (1)
Parafusulina yabei and P. shimotsukensis are closely
similar in proloculus size and form ratio in the seventh
whorl, and easily distinguishable by their difference
of width; (2) Parafusulina tochigiensis is more
similar to P. tomeganensis than other three species,
but has shorter fusiform test than P. tomeganensis;
(3) Parafusulina japonica is distinguished from P.
tochigiensis and P. tomeganensis by having larger
proloculus, and from P. shimotsukensis and P. yabei
by its smaller test. Although not examined in this
paper on account of difficulties of its quantitative
analysis, the mode of setal folding is somewhat
different between P. yabei and P. shimotsukensis (P.
yabei group), and P. japonica, P. tochigiensis, and P.
kuzuensis (P. japonica group).

The morphologic comparison among five species
examined in this paper agrees with and supports
the result of Kobayashi’s (2006a) classification of
Parafusulina based on the population concept and the
morphologic analysis of the overall test characters
by the use of more than 2,500 microphotographs of
specimens from various stratigraphic levels of the
Nabeyama Formation.

Concluding remarks

Some significant differences and similarities are
detected biometrically in the examined characters
of Parafusulina from the Nabeyama Formation.
They are suggestive to classify them into five as
done by Kobayashi (2006a), but do not always lead
to the conclusion either actual taxonomic validity
and independency are inspected or not. There are no
criteria to recognize as a biological species among
Paleozoic foraminifers. Recently some paleontologists
have paid their special attention to the biodiversity of
the past which is important and interesting in relation
to rapid and remarkable changes of an ancient biotope
event. This and similar discussions require and are

only possible after the biological species concept or
general consensus among taxonomists for the species
definition and its validity of extinct fossil groups.
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fusulinoideans are not contained and smaller fusulinoideans and non-fusulinoidean foraminifers are rare not only in these four but
also other eight limestone samples. All x3.5, 1: Ya-27; 2: Ka-2; 3: Ka-57; 4: Ka-71

Figure 4. Parafusulina yabei (1-12) and Parafusulina tomeganensis (13-15) in the Sample Ya-27. 3-5, 9, 12: sagittal sections;
others: axial sections, all x4.
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Figure 5. Parafusulina yabei in the Sample Ya-30 (Part 1). 16, 17, 26, 37: sagittal sections; others: axial sections, all x4.
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Figure 8. Parafusulina yabei in the Sample Ya-32 (Part 1). 12: sagittal section; others: axial sections, all x4.
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Figure 9. Parafusulina yabei in the Sample Ya-32 (Part 2). 24, 25, 27, 30-37: sagittal sections; others: axial sections, all x4.
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Figure 10. Parafusulina tomeganensis in the Sample Ya-32. 3, 10, 14, 30: sagittal sections; others: axial sections, all x4.

Figure 11. Parafusulina japonica in the Sample Ka-2. 6, 9-11, 15: sagittal sections; others: axial sections, all x4.
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Figure 12. Parafusulina shimotsukensis in the Sample Ka-86 (Part 1). 3: sagittal section; others: axial sections, all x4.
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Figure 13. Parafusulina shimotsukensis (1-3) (Part 2) and Parafusulina tochigiensis (24-31) in the Sample Ka-86. 15—17, 19-23,
28—31: sagittal sections; others: axial sections, all x4.
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Figure 14. Parafusulina shimotsukensis in the Sample Ka-57. 3-5, 10, 11: sagittal sections; others: axial sections, all x4.

Figure 15. Parafusulina tochigiensis in the Sample Ka-57. 7, 11, 15-17: sagittal sections; others: axial sections, all x4.
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Figure 16. Parafusulina shimotsukensis in the Sample Ka-70 (Part 1). All axial sections, x4.
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Figure 17. Parafusulina tshimotsukensis in the Sample Ka-70 (Part 2). All axial sections, x4.
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Figure 18. Parafusulina shimotsukensis in the Sample Ka-70 (Part 3). All axial sections, x4.
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Figure 19. Parafusulina shimotsukensis in the Sample Ka-70 (Part 4). All axial sections, x4.
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Figure 20. Parafusulina shimotsukensis in the Sample Ka-70 (Part 5). All sagittal sections, x4.
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Figure 21. Parafusulina tochigiensis in the Sample Ka-70 (Part 1). All axial sections, x4.
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Figure 22. Parafusulina tochigiensis in the Sample Ka-70 (Part 2). 4, 11, 16, 24, 29-46: sagittal sections; others: axial sections, all x4.
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Figure 23. Parafusulina japonica in the Sample Ka-28. 3, 4, 26, 33, 34, 38, 39: sagittal sections; others: axial sections, all x4.
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Figure 25. Parafusulina tochigiensis in the Sample Ka-47. 11-14: sagittal sections; others: axial sections, all x4.
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Kobayasi : Morphologic variation of Parafusulina

Figure 26. Parafusulina shimotsukensis in the Sample Ka-71. 5, 10-13: sagittal sections; others: axial sections, all x4.

Figure 27. Parafusulina shimotsukensis in the Sample Ka-73 (Part 1). 1-7: axial sections, 8-14: sagittal sections, all x4.

— 109 —



ANEHZ Humans and Nature no.24 (2013)

Figure 28. Parafusulina shimotsukensis in the Sample Ka-73 (Part 2). All axial sections, x4.
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Kobayasi : Morphologic variation of Parafusulina

Figure 29. Parafusulina tochigiensis in the Sample Ka-73. 16: sagittal section; others: axial sections, all x4.

Figure 30. Parafusulina japonica in the Sample Ka-33. 9, 10: sagittal sections; others: axial sections, all x4.
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Figure 32. Frequency distribution histograms and statistical values [number of specimens (n), mean value, standard deviation (SD), and observed range (OR)] of diameter of six characters in
Parafusulina yabei and P. tomeganensis from three samples of the lower part of the Nabeyama Formation. Numerical values in the vertical axis show the frequency and those in the horizontal axis
in proloculus, 7th length, 7th width, and 7th wall (wall thickness of the seventh whorl) are shown in mm. These alphabetical symbols and numerical values in the vertical and horizontal axes are
common in Figs. 32-35.
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Figure33. Frequency distribution histograms and statistical values in Parafusulina japonica, P. shimotsukensis, and P. tochigiensis from nine samples of the upper part of the Nabeyama
Formation (Part 1).
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Figure34. Frequency distribution histograms and statistical values in Parafusulina japonica,
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Figure35. Frequency distribution histograms and statistical values in Parafusulina yabei, P. tomeganensis, P. shimotsukensis, P. tochigiensis, and P. japonica in the Nabeyama Formation.
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Kobayasi : Morphologic variation of Parafusulina

Appendix Tables 1-20 Abbreviations used in these tables are, Reg. No.: registered number of the specimen illustrated in this paper;
Whorl: the number of whorl of the test; P: proloculus size in mm; 7th L: length of the seventh whorl in mm; 7th W: width of the seventh
whorl in mm; 7th R: form ratio of the seventh whorl; 7th Wall: wall thickness of the seventh whorl in mm; 7th S: septal count of the seventh
whorl; This paper: location of the specimen illustrated in this paper; K. (’06): location of the specimen illustrated in Kobayashi (2006a).

Tables 1 Parafusulina yabei Hanzawa in Ya-27

Tables 4 Parafusulina tomeganensis Chisaka and Fuse in Ya-30

— 117

Reg.No. |Whorl| P [ 7thL | 7th W | 7th R | 7th Wall| 7th S| This paper | K. ('06a) Reg. No. |Whorl[ P [ 7thL | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-006368 | 8.5 | 042 | 947 | 4.19 | 2.26 | 0.090 Fig. 4-7 D2-006413 | 7.5 | 037 | 9.84 | 329 | 2.99 | 0.064 Fig. 7-13
D2-006369 | 8.5 | 038 | 9.99 | 3.86 | 2.59 | 0.078 Fig. 4-7 D2-006473 | 7 | 037 | 862 | 321 | 2.69 | 0.070 Fig. 7-3_| Fig 8.17
D2-006373 | 8.6 |049 | — | 436 | — | 0.086 | 43 | Fig.4-12 D2-006474 | 8.5 | 033 | 8.95 | 3.00 | 2.98 | 0.081 Fig. 7-11
D2-006374 | 8.5 | 0.33 [ 11.60 | 3.60 | 3.22 | 0.090 Fig. 42 | Fig. 7.20 | | D2-006476 | 9 [0.22 [ 884 | 3.02 [ 2.93 | 0.094 Fig. 7-5
D2-006377 | 8 | 031 | 1043 | 3.74 | 2.79 | 0.086 Fig. 4-10 D2-006478 | 8 | 031 [11.31 | 331 | 342 | 0.071 Fig. 7-7
D2-006378 | 83 | 044 | — | 392 | — | 0089 | 382 | Fig 4-5 D2-006479 | 8 | 037 | 1645 | 3.58 | 450 | 0.070 Fig. 7-1 | Fig 8.2
D2-006379 | 7.8 | 043 | — [407 | — | 0088 | 44 | Fig.4-9 D2-006480 | 8 | 0.44 [11.152] 3.14 | 3.557 | 0.079 Fig. 7-8
D2-006380 | 85 | 040 | 9.78 | 3.87 | 253 | 0.074 Fig 4-11 D2-006481 | 75 | — [1042 | 296 | 352 | 0.101 Fig. 7-12
D2-006381 | 9 [041 [ 9.18 [ 320 [2.87 | 0.070 Fig. 4-6 D2-006482 | 9 042 [949 | 2.88 [ 330 [ 0.083 Fig. 7-6 | Fig 8.9
D2-006383 | 8 | 040 | 10.95 | 442 | 2.84 | 0.081 Fig. 4-8 D2-006483 | 7.5 | 032 |11.75 | 3.92 | 3.00 | 0.088 Fig. 7-9
D2-006384 | 8.6 | 042 | — | 409 | — | 0077 | 39 | Fig 44 D2-006485 | 8 | 038 [12.352] 3.24 | 3.817 | 0.068 Fig. 7-4
D2-006386 | 7.8 | 024 | — [393 | — | 0068 | 37 | Fig.4-3 D2-006488 | 8.5 | 028 | 9.14 | 324 | 2.82 | 0.088 Fig. 7-14

. . D2-006494 | 8.5 | 0.31 [13.74 | 334 | 401 | 0074 Fig. 7-2 | Fig. 8.6
Tables 2 Parafusulina tomeganensis Chisaka and Fuse in Ya-27  [T5006300 | 54 1030 | — 1353 T = o080 | 33 Fi; 710 Fi: 33
Reg. No. [ Whorl| P 7th L | 7th W[ 7th R [ 7th Wall| 7th S| This paper | K. ('06a) i X .
D2-006370 | 7.5 | 0.34 | 16.45 | 332 | 4.95 | 0.096 Fig 4-14_| Fig.84 | Lables 5 Parafusulina yabei Hanzawa in Ya-32
D2-006375 | 8 | 035 | 940 | 2.97 | 3.16 | 0.069 Fig. 4-13 Reg.No. [Whorl| P | 7th L | 7th W] 7th R | 7th Wall| 7th S [ This paper | K. (06a)
D2-006376 | 8.5 | 0.40 [10.38 [ 334 [ 3.11 [ 0.101 Fig. 4-15 D2-006527 | 8 | 042 [ 950 | 3.97 | 239 | 0.093 Fig. 9-47
Tables 3 Parafusulina yabei Hanzawa in Ya-30 ,?22_(;)(?:553202 : g:ig . F.lg' - -

Rez No. [Whor] P | 7L [ 7t W] 7th R [ 76h Wall] 7th S| This paper | K. (06a) | [D2-0065306]  [0.49 431 0.089 Fig. 87 | Fig.75
D2-006402 | 7 | 037 | 13.08 | 446 | 2.93 | 0.085 Fig. 5-14 D2-006531 | 9 | 038 | 1047 | 3.79 | 2.76 | 0.070 Fig. 8-5 | Fig. 7.1
D2-006403 | 7.5 | 0.48 [ 1042 | 400 | 2.61 | 0.085 Fig. 5-25 D2-006533 | 7.5 | 0.37 [1025 | 425 | 2.41 | 0.085 Fig. 9-10
D2-006404 | 7.5 | 0.70 | 11.56 | 413 | 2.80 | 0.081 Fig. 5-32 D2-006534 | 8 | 049 [10.76 | 431 | 250 | 0.067 Fig. 9-28
D2-006405 | 7 | 046 | 1049 | 3.63 | 2.89 | 0.099 Fig. 6-10 D2-006535 | 8.5 | 040 | 857 | 3.84 | 223 | 0.078 Fig. 9-12
D2-006406 | 7.5 | 041 | 12.40 | 413 | 3.00 | 0.088 Fig. 5-44 D2-006536 | 8 | 036 | 9.90 | 3.87 | 2.56 | 0.069 Fig. 9-46
D2-006407 | 7.5 039 [11.83 [ 3.77 [ 3.14 | 0070 Fig. 6-5 D2-006537 | 8 | 043 [9.05? | 446 | 2.03? | 0.078 Fig. 9-29
D2-006408 | 8 | 056 |10.70?] 3.54 | 3.022 | 0.073 Fig. 5-36 D2-006538 | 8 | 037 [10.99 | 336 | 327 | 0.095 Fig. 9-38
D2-006411 | 8 | 040 [ 1013 | 359 | 2.82 | 0.072 Fig. 5-39 D2-006539 | 6.5 | 0.64 | — — — — Fig. 9-49
D2-006412 | 7.5 | 033 |13.25 | 4.16 | 3.19 | 0.080 Fig. 5-43 D2-006540 | 8 | 0.40 | 10.66 | 3.84 | 2.78 | 0.091 Fig. 8-6
D2-006414 | 7 | 052 | 1045 | 427 | 2.45 | 0.093 Fig. 6-11 D2-006541 | 7.7 |042 | — 451 | — | 0096 | 43 | Fig.9-33 | Fig. 7.7
D2-006415 | 8 | 0.38 [ 1022 [ 324 [ 3.5 | 0074 Fig. 5-31 D2-006542 | 9 | 046 | 8.65 | 3.56 | 243 | 0.073 Fig. 9-26
D2-006416 | 7 | 033 | 12.60 | 400 | 3.15 | 0.077 Fig. 5-34 D2-006543 | 7 | 036 |12.72 | 3.93 | 324 | 0.078 Fig. 8-8
D2-006417 | 8 | 050 | 11.30 | 3.79 | 2.98 | 0.080 Fig. 5-22 D2-006544 | 8.5 | 039 | 10.33 | 3.59 | 2.88 | 0.104 Fig. 8-9
D2-006418 | 8.5 | 0.41 | 1041 | 3.78 | 2.75 | 0.086 Fig. 5-7 D2-006545 | 7 | 037 |11.55 | 431 | 2.68 | 0.069 Fig. 9-48
D2-006419 | 75 | 040 [ 11.85 | 3.60 | 329 | 0.089 Fig 5-28 D2-006546 | 8 | 044 [ 11.65 | 3.84 | 3.03 | 0.100 Fig 9-9
D2-006421 | 9 | 048 [ 1028 | 3.57 | 2.82 | 0.086 Fig.5-1 | Fig.7.1 | | D2-006547 | 8 [041 [10.29 [ 3.75 [ 2.74 | 0.069 Fig. 9-20
D2-006422 | 8 | 053 [11.92 | 3.90 | 3.06 | 0.101 Fig. 5-23 D2-006551 | 7.5 | 0.48 | 10.02 | 3.79 | 2.64 | 0.074 Fig. 9-3
D2-006424 | 8 | 044 | 10.04 | 3.83 | 2.62 | 0.097 Fig. 5-15 D2-006552 | 7.5 | 0257 — | 488 | — | 0103 | 50 | Fig.9-37
D2-006428 | 8 | 050 | 11.12 | 3.90 | 2.85 | 0.087 Fig. 5-6 D2-006553 | 8 | 038 | 949 | 3.88 | 2.45 | 0.070 Fig. 9-7
D2-006429 | 85 | 043 [11.052] 3.94 | 2.802 | 0.058 Fig. 5-11 D2-006554 | 7.5 | 052 [10.96 | 432 | 2.54 | 0.078 Fig 9-21
D2-006430 | 7.5 [030 [12.05 [ 3.50 [ 3.44 | 0.086 Fig. 5-30 D2-006555 | 8.5 | 039 [ 9.66 | 3.91 [ 247 [ 0.078 Fig. 9-42
D2-006433 | 65 | 039 | — — — — Fig. 6-12 D2-006556 | 8 | 0.40 | 13.85 | 3.73 | 3.71 | 0.096 Fig. 82 | Fig. 7.19
D2-006434 | 8.5 | 031 | 9.08 | 5.00 | 1.82 | 0.070 Fig. 6-7 D2-006557 | 9 | 037 | 942 | 3.83 | 246 | 0.064 Fig. 8-10
D2-006436 | 8.5 | 045 | 7.90 | 3.11 | 2.54 | 0.064 Fig. 6-6 D2-006559 | 8.7 |045 | — [ 408 | — | 0082 | 43 | Fig.9-36
D2-006437 | 8 | 041 [ 1095 | 3.61 | 3.03 | 0.075 Fig 64 | Fig. 7.13 | | D2-006560 | 7.1 [0.51 | — [ 419 | — [ 0.064 | 427 | Fig.9-27 | Fig. 73
D2-006438 | 7 | 053 [12.48 | 425 [ 294 [ 0.078 Fig. 5-21 D2-006561 | 82 [045 | — [411 [ — [ o066 | — | Fig.8-12
D2-006439 | 8.5 | 042 | 848 | 3.81 | 223 | 0.051 Fig. 529 | Fig. 7.2 | | D2:006562 | 82 | 043 | — | 466 | — | 0075 | 47 | Fig 9-35
D2-006440 | 9 | 037 | 878 | 3.69 | 238 | 0.090 Fig. 5-10 D2-006566 | 8 | 037 | 8.54 | 3.93 | 2.17 | 0.078 Fig. 9-8
D2-006441 | 8 | 042 [13.75 | 438 | 3.14 | 0.098 Fig 5-9 | Fig. 7.18 | | D2-006572 | 8.5 [0.49 [11.35 [ 478 | 2.37 | 0.092 Fig.9-2 | Fig. 7.9
D2-006442 | 85 | 030 |10.422] 350 | 2.982 | 0.077 Fig. 5-41 D2-006573 | 8.5 | 0.34 | 9.68 | 3.53 | 2.74 | 0.078 Fig. 9-39
D2-006444 | 7 | 0.60 [ 10.67 | 432 | 247 | 0.091 Fig. 5-38 D2-006574 | 7.5 | 047 [11.03 | 3.95 | 2.79 | 0.081 Fig. 9-45
D2-006445 | 9 | 038 | 9.75 | 3.66 | 2.66 | 0.074 Fig 5-2 | Fig 7.10 | | D2-006599 | 85 | 041 [10.94 [ 408 | 2.68 | 0.102 Fig. 9-16
D2-006446 | 8 | 047 | 10.55 | 3.89 | 2.71 | 0.079 Fig. 5-20 D2-006601 | 8 | 030 |13.93 | 420 | 332 | 0.080 Fig. 8-4
D2-006447 | 75 | 045 [11.92 [ 413 | 2.89 | 0.064 Fig 5-35 D2-006614 | 7.8 [047 | — [ 444 | — [ 0078 | 497 | Fig 9-34
D2-006448 | 8 035 [10.99 | 3.76 [ 2.92 [ 0.093 Fig. 5-8 | Fig. 7.4 | | D2-006616 | 7 034 [12.95 [ 495 | 2.62 | 0.065 Fig. 9-6
D2-006450 | 8 | 047 |11.21 | 430 | 2.61 | 0.069 Fig. 6-3 D2-006617 | 82 |0257| — | 448 | — | 0070 | 51 | Fig. 9-30
D2-006452 | 7.5 | 033 | 12.58 | 3.92 | 321 | 0072 Fig. 5-12 D2-006621 | 8.6 |041 | — | 434 | — | 0089 | 48 | Fig 9-31
D2-006454a| 8.5 | 0.59 | 9.74 | 3.74 | 2.60 | 0.098 Fig. 6-1 | Fig.7.8 | | D2-006622 | 9 031 | — | 410 | — | 0066 | — | Fig.9-24
D2-006454b| 8 | 044 [ 1321 | 3.90 | 339 | 0.093 Fig. 5-4 D2-006623a] 8.7 | 028 | — | 412 | — | 0082 | 50 | Fig.9-32 | Fig.7.15
D2-006457 | 65 [ 049 | — — — — Fig. 5-33 D2-006623b] 83 [027 | — [434 [ — [ 0077 | 44 | Fig. 925
D2-006461 | 9 | 041 |10.82 | 406 | 2.67 | 0.088 Fig. 6-2 D2-006624 | 8 | 052 | 8.82 | 3.98 | 222 | 0.088 Fig. 9-44
D2-006462 | 7.5 | 044 | 11.35 | 3.76 | 3.02 | 0.090 Fig. 5-13 D2-006626 | 9 | 0.44 | 888 | 3.96 | 224 | 0.088 Fig. 9-17
D2-006463 | 7.5 | 0.46 | 11.32 | 3.70 | 3.06 | 0.083 Fig. 5-19 D2-006629 | 8.5 | 037 | 12.95 | 3.68 | 3.52 | 0.077 Fig. 8-1
D2-006466 | 7 | 0.60 [12.92 [ 450 | 2.87 | 0.072 Fig. 5-3 D2-006630 | 9 [ 0.38 | 8.60 | 3.55 | 2.42 | 0.069 Fig. 9-15
D2-006467 | 7.5 | 0.61 | 11.40 | 426 | 268 | 0.072 Fig. 5-24 D2-006633 | 8 |050 | — |378 | — | 0.106 Fig. 9-43
D2-006468 | 8 | 049 | 990 | 4.12 | 2.40 | 0.070 Fig. 5-27 D2-006635 | 8.5 | 047 | 984 | 4.12 | 239 | 0.09 Fig. 9-13
D2-006469 | 7 | 041 [12.18 | 4.16 | 2.93 | 0.094 Fig. 6-9 D2-006637 | 8.5 | 036 | 11.07 | 3.95 | 2.80 | 0.071 Fig. 9-1
D2-006472 | 85 | 037 [ 1090 | 337 | 323 | 0.102 Fig 5-5 | Fig. 7.17 | | D2-006639 | 7 [0.38 [10.50?[ 3557 [2.967 [ — Fig 8-3
D2-006489 | 9 [039 | — [367 [ — | 0076 Fig. 5-40 D2-006641 | 7 [ 035 [12.05 | 432 [2.79 [ 0.099 Fig. 9-5
D2-006490 | 9 | 032 [10.75 | 3.47 | 3.10 | 0.092 Fig. 5-42 D2-006642 | 8 | 043 [10.70?] 4.18 | 2,567 | 0.067 Fig. 9-14
D2-006492 | 7 | 040 [10.55 | 402 | 2.62 | 0.085 Fig. 6-8 D2-006643 | 8 | 041 |11.91 | 427 | 2.79 | 0.090 Fig. 9-11
D2-006493 | 8.5 | 038 | 10.01 | 3.69 | 2.71 | 0.094 Fig. 5-18 D2-006644 | 8.5 | 040 | 9.97 | 3.88 | 2.57 | 0.075 Fig. 9-19
D2-006496 | 88 [040 | — [384 | — [0082 | 40 | Fig.5-17 D2-006650 | 8.5 032 [11.61 | 3.66 | 3.17 | 0.082 Fig. 9-18
D2-006497 | 8.6 | 039 | — | 390 | — | 0074 | 42 | Fig.5-16 | Fig 7.16 | | D2-006651 | 8 |0.39 [11.10 | 419 | 2.65 | 0.095 Fig. 8-11
D2-006498 | 73 |033 | — [ 330 | — | 0070 | 40 | Fig.5-37 D2-006654 | 8 | 041 |10.55 | 3.86 | 2.73 | 0.101 Fig. 9-23
D2-006502 | 7.3 | 049 | — | 467 | — | 0094 | 43 | Fig.5-26 | Fig. 7.6 | | D2-006658 | 8.8 0242 — [ 419 | — | 0076 | 41 | Fig 9-40

D2-006659 | 6 |041 | — — — — Fig. 9-4
D2-006660 | 9 [ 034 [ 9.93 [ 3.67 | 271 | 0.096 Fig. 9-22
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Tables 6 Parafusulina tomeganensis Chisaka and Fuse in Ya-32 ~ Tables 8 Prafusulina shimotsukensis Kobayashi in Ka-86
Reg. No. | Whorl[ P 7th L | 7th W | 7th R | 7th Wall| 7th S [ This paper | K. ('06a) Reg. No. | Whorl[ P 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-006529 | 6 [047 [ — — — — Fig. 10-25 D2-008278 | 8.5 [0.42 [11.452[ 4.70 [2.442 | 0.119 Fig. 13-13
D2-006545 | 8 [ 0.40 [11.10 [ 2.91 [3.81 | 0.092 Fig. 10-16 | Fig. 8.18 | | D2-008279 | 85 [042 | — [4302| — [ 0.092 Fig. 12-10
D2-006548 | 7.7 [037 [ — [341 | — [ 0102 | 39 [Fig. 10-10 [Fig.8.12| [ D2-008282 | 85 [027 [ — — — — Fig. 13-2
D2-006549 | 7.5 [038 [ 8.96 [3.37 [ 2.66 | 0.098 Fig. 10-23 D2-008283 | 9 [0.42 [11.072[ 3.69 [3.002 | 0.080 Fig. 13-10
D2-006550 | 8 [ 033 [12.57 [3.31 [3.80 [ 0.105 Fig. 10-27 | Fig. 8.10 | | D2-008284 | 7.5 [0.43 [10.25 | 4.84 | 2.12 [ 0.099 Fig. 12-19
D2-006563 | 8 [0.43 [10.17 [ 3.56 [ 2.86 | 0.087 Fig. 10-19 D2-008286 | 9.5 [0.43 [11.28 [ 4.13 | 2.73 [ 0.103 Fig. 1221
D2-006567a| 7.5 | 0.46 [12.852] 337 [3.812 [ 0.097 Fig. 10-21 D2-008290 | 8.5 [0.44 [11.05?] 460 | 2.40 [ 0.095 Fig. 12-23
D2-006567b] 8 [ 037 [11.252] 327 [3.442 | 0.081 Fig. 10-15 D2-008292 | 857 [0.52 [ — — — — Fig. 12-14
D2-006568 | 9 [0.40 [13.65 [3.29 | 415 [ 0.071 Fig. 10-1 | Fig. 8.1 | [ D2-008293 | 9 [045 [11.50 [ 3.27 [ 352 [ 0.070 Fig. 12-2
D2-006569 | 8 | 0.39 [12.95 [ 3.57 [3.63 | 0.094 Fig. 10-9 D2-008294 | 8 [0.46 [14.47 [ 457 [3.17 | 0.109 Fig. 127
D2-006570 | 8.5 | 0.36 | 12.16 | 3.45 [ 3.52 | 0.094 Fig. 10-5 | Fig. 8.11 | [ D2-008295 | 8.6 [038 [ — [441 | — [ o0.106 | 457 [ Fig 12-3
D2-006571 | 9 | 0.31 [10.05 [ 2.94 [3.42 | 0.086 Fig. 10-13 | Fig. 8.15| | D2-008296 | 8.4 [042 [ — [421 | — [ 0.088 [ 40 [Fig 13-21
D2-006575 | 7 | 040 | — — — — Fig. 10-20 D2-008297 | 88 [042 [ = [449 | — [ 0089 [ 40?7 [Fig 13-22
D2-006576 | 8.5 037 [11.38 [ 3.20 [ 3.56 | 0.084 Fig. 10-6 D2-008299 | 9.5 [0.39 [10.40 [ 429 [2.42 | 0.109 Fig. 12-27
D2-006578 | 8 [0.29 [10.63 [ 3.09 [3.44 | 0.072 Fig. 10-26 D2-008301 | 8 [046 [ — — — — Fig. 13-7
D2-006581 | 8 [ 038 [11.78 [ 3.26 [ 3.61 | 0.095 Fig. 10-4 | Fig. 8.8 | [ D2-008304 [ 8.5 [0.40 [14.202] 442 [3.212 [ 0.113 Fig. 12-9
D2-006583 | 8 [ 037 [15.702] 3.81 [ 4.122 [ 0.105 Fig. 10-2 D2-008306 | 8.5 [048 [ — [360 [ — | 0.079 Fig. 12-5
D2-006584 | 7.5 [ 0.43 [12.66 [ 3.84 [3.30 | 0.110 Fig. 10-8 D2-008307 | 9.5 [0.49 [11.02 {495 [2.23 | 0.096 Fig. 12-11
D2-006586 | 7 [ 039 [13.05 [ 3.55 | 3.68 | 0.0702 Fig. 10-12 D2-008308 | 7.7 [040 [ = 506 | — [ 0.100 [ 46 [Fig 1315
D2-006587 | 8.5 [ 036 [ 8.80 | 3.15 | 2.79 [ 0.095 Fig. 10-28 D2-008309 | 9 [os1 [ = {506 [ — | 0.09 Fig. 12-4
D2-006589 | 8 [032 [9.46 [3.08 [ 3.07 [ 0.081 Fig. 10-29 D2-008311 | 7.5 [046 [ — [431 [ — 0122 Fig. 13-14
D2-006591 | 8 [0.56 [ 9.67 [ 3.49 [ 2.77 | 0.086 Fig. 10-18 D2-008313 | 8.5 [032 [11.76 [ 4.13 | 2.85 [ 0.088 Fig. 13-12
D2-006592 | 85 [034 [ — [375 | — [ 0069 | 40 | Fig.10-3 D2-008317 | 9 [033 [10.55?] 3.72 [ 2.842 [ 0.095 Fig. 13-8
D2-006593 | 88 [051 [ — [3.69 | — [ 0.083 | 39 [ Fig. 10-14 D2-008318 | 8.5 [0.59 [14.202[ 4.77 [ 2.98 | 0.100 Fig. 12-12
D2-006594 | 7.6 (045 [ — [352 | — [ 0086 | 41 [Fig.10-30 [ Fig.83 | [ D2-008320 | 8.5 [044 [ — — — — Fig. 12-15
D2-006600 | 6.5 (028 [ — — — — Fig. 10-17 D2-008322 | 85 [038 [ — [441 | — [ o101 Fig. 12-20
D2-006646 | 8 029 [ — [345 [ — | 0.098 Fig. 10-7 D2-008323 | 9.6 [037 [ = [349 | — 0095 [ 38 [Fig 13-20
D2-006648 | 85 [045 [ — [344 | — [0.093 Fig. 10-22 D2-008326 | 8 [0.45 [11.60 [ 5.01 [ 232 [0.112 Fig. 12-25
D2-006652 | 7.5 [ 032 [10.10 [ 3.152 [ 3.212 [ 0.095 Fig. 10-11 D2-008327 | 9.5 [036 [ — [324 [ — | 0.09 Fig. 13-5
D2-006657 | 8.5 [0.28 [11.56 [ 3.67 [3.15 [ 0.122 Fig. 10-24 D2-008329 | 9 [030 [7.48 [3.84 | 1.95 [ 0.088 Fig. 12-16
. . . D2-008330 | 8.5 [0.40 [ 9.60 [ 4.66 | 2.06 | 0.090 Fig. 12-22
Tables 7 Parafusulina japonica (Gumbel) in Ka-2 D2-008331 | 9 [033 [10.29 [3.70 [2.78 [ 0.099 Fig. 12-18
Reg No. [Whorl] P [ 7th L [ 7th W[ 7th R [ 7th Wall] 7th S | This paper | K. (06a) | [ D2-008332 [ 8.6 |041 | — [3.73 [ = [ 0.091 | 43 |Fig 13-17
D2-006763 | 7.9 (040 [ = [451 | — 10099 | 40 [ Fig 11-10 [Fig. 12.25| [D2-008333 [ 102 [035 [ = [413 [ — [ 0.089 [ 45 [Fig 13-23
D2-006764 | 7.9 [038 [ = [448 | — [ 0098 | 42 | Fig 11-6 D2-008334 | 8.5 [0.47 [11.80 [4.16 | 2.84 | 0.104 Fig. 12-26
D2-006765 | 8.5 | 0.40 [10.19 [ 3.86 | 2.64 | 0.110 Fig. 11-1 | Fig. 12.1 | | D2-008335 | 8.5 [0.48 [10.77 | 425 | 2.53 [ 0.123 Fig. 12-24
D2-006767 | 8.5 | 0.48 [12.90? 4.24 [3.042 | 0.112 Fig. 11-2|Fig. 12.10] | D2-008336 | 83 [039 [ — [ 451 | — [0.098 [ 47 [Fig 13-16
D2-006768 | 7 [0.53 [13.56 [ 435 [3.12 | 0.104 Fig. 11-3 D2-008337 | 7.5 [0.49 [11.10?] 4.19 [ 2.652 [ 0.085 Fig. 12-13
D2-006769 | 7.4 (041 [ = [356 | — [ 0109 | 372 [ Fig. 11-15 D2-008338 | 7 [0.54 [15.752[ 4.80 [3.282 | 0.102 Fig. 13-1
D2-006771 | 7 [0.51 [10.60 [ 3.93 [ 2.70 | 0.100 Fig. 11-7 D2-008339 | 9.5 [0.60 [8.20? [ 3.89 [2.112 [ 0.078 Fig. 13-18
D2-006772 | 7.5 [0.46 [11.54 [ 496 | 2.33 | 0.106 Fig. 11-14 D2-008340 | 9 [0.40 [10.69 [3.67 [ 291 | 0.096 Fig. 13-9
D2-006774 | 7.6 (039 [ = [464 | — o116 | 32 [Fig 11-11 D2-008341 | 8.5 [0.44 [ 839 [4.10 [2.05 | 0.099 Fig. 12-6
D2-006776 | 8 [ 0.47 [10.19 [ 3.90 [ 2.61 | 0.097 Fig. 11-13 D2-008342 | 8.5 [0.44 [12.35?] 4.83 [2.562 [ 0.105 Fig. 13-3
D2-006777 | 7.5 [ 0.51 [11.55 [3.752 [3.082 | 0.102 Fig. 11-8 D2-008344 | 8.6 (043 [ = [430 | — 0077 [ 41 [Fig 13-19 [Fig 10.2
D2-006778 | 7.3 (048 [ = [485 | — [ 0120 [ 39 [ Fig 11-9 D2-008348 | 8.5 [0.38 [10.46 [ 3.68 | 2.84 [ 0.091 Fig. 12-28
D2-006779 | 6.5 (056 [ — — — — Fig. 11-12 D2-008349 | 9 [037 [12.14 [3.79 [3.20 | 0.096 Fig. 13-6
D2-006780 | 7.5 [ 0.50 [11.45 [3.772 [ 3.042 | 0.097 Fig. 11-4 D2-008350 | 9 [039 [11.75 [3.73 [3.15 | 0.094 Fig. 12-8
D2-006781 | 8.5 [0.45 [10.11 [ 3.50 | 2.89 [ 0.085 Fig. 11-5 D2-008351 | 8.5 [0.46 [12.02 [ 3.77 [3.19 | 0.099 Fig. 13-4
D2-008352 | 9 [0.50 [11.56 [ 433 [ 2.67 | 0.100 Fig. 12-17
D2-008353 | 8.5 [0.44 [15.09 | 428 | 3.53 [ 0.098 Fig. 12-1 | Fig. 10.1
D2-008354 | 8.5 [0.43 [11.70?] 3.66 [3.202 | 0.094 Fig. 13-11
Tables 9 Parafusulina tochigiensis Kobayashi in Ka-86 Tables 11 Parafusulzna tochigiensis Kobayashi in Ka-57
Reg. No. [ Whorl| P 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a) Reg. No. | Whorl 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-008288 | 8 [ 030 [12.252[ 3.59 [ 3.41 [ 0.081 Fig. 13-26 D2-007576 | 8 0,55 11.902] 3.95 [3.012 [ 0.114 Fig. 15-2
D2-008312 | 8.1 [042 [ = [389 | — 0105 | 37 [Fig 13-31 D2-007579 | 9.4 [029 [ = [331 [ = [ 009 [ 36 [Fig 15-11
D2-008324 | 7.3 046 [ — [456 | — [ 0097 | 41 [ Fig 13-29 D2-007580 | 9.5 [033 [ = [374 | — [ o110 [ 38 [Fig 15-16
D2-008343 | 8 [044 [11.50 [ 3.64 [3.16 | 0.110 Fig. 13-25 D2-007583 | 8.5 [0.28 [10.09 [ 3.94 | 2.56 [ 0.112 Fig. 15-8
D2-008344 | 8 [ 033 [9.452[2.73 [3.46 | 0.097 Fig. 13-27 D2-007585 | 9.5 [0.33 [8.50? [ 3.09 [2.752 [ 0.097 Fig. 15-10
D2-008345 | 7.8 (046 [ — [453 | — [ 0097 | 35 | Fig. 13-30 D2-007586 | 8 [032 [11.13 [ 3.84 | 2.90 [ 0.108 Fig. 15-5
D2-008346 | 85 [037 [ — [321 | — 0094 | 33 [Fig 1328 D2-007590 | 8.2 [030 [ = [372 [ = 009 [ 32 [Fig 15-17
D2-008347 | 8 [0.45 [11.92 [ 335 [3.56 | 0.098 Fig. 13-24 D2-007597 | 8 [046 [ — [457 [ — [o0.124 Fig. 15-1
] o D2-007602 | 7 [042 [9.85 [420 [ 235 [ 0.110 Fig. 15-14
Tables 10 Parqfusulina shimotsukensis Kobayashl in Ka-57 D2-007603 | 9.3 | 0.40 — 3.26 — 0.105 33 | Fig. 15-15
Reg. No. [Whorl] P [ 7th L [ 7th W] 7th R [ 7th Wall[ 7th S | This paper | K. (06a) | | D2-007604 [ 7.5 [0.59 [11.102] 420 [ 2.642 [ 0.105 Fig. 15-4
D2-007573 | 9 [0.41 [11.65?] 471 [ 2472 [ 0.093 Fig. 14-12 D2-007607 | 8.5 [0.40 [11.30?[ 430 [ 2.63 | 0.102 Fig. 15-3
D2-007574 | 9 [031 [10.25 [4.89 [2.10 [ 0.117 Fig. 14-8 D2-007608 | 8 [035 [11.152] 3.73 [2.992 [ 0.131 Fig. 15-12
D2-007575 | 8 | 047 [11.06 [ 540 [ 2.05 | 0.107 Fig. 14-15 D2-007608 | 8 [0.51 [9.552 [ 3.60 [2.652 | 0.112 Fig. 15-13
D2-007577 | 7.5 [ 0.47 [14.45 [ 5.83 [ 2.48 | 0.106 Fig. 14-6 | Fig. 109 | | D2-007608 | 6.7 [041 [ — — — — — | Fig 157
D2-007578 | 7 [0.49 [17.60?] 5.06 | 3.487 [ 0.085 Fig. 14-13 D2-007608 | 8.5 [0.25 [10.20 [ 3.81 [ 2.68 [ 0.111 Fig. 15-6
D2-007581 | 7.5 [ 0.53 [12.30? 422 [2.912 | 0.084 Fig. 14-16 D2-007608 | 8 [0.39 [9.80 [ 321 [3.05 | 0.087 Fig. 15-9
D2-007582 | 7.8 [042 [ — [561 | — [ o104 | 46 | Fig 143
D2-007584 | 7.5 | 0.45 [14.81 [ 435 [ 3.40 | 0.099 Fig. 14-2
D2-007588 | 9 [0.50 [14.28 [ 5.13 [ 2.78 [ 0.101 Fig. 14-9
D2-007591 | 8.5 039 [12.77 [ 554 [ 2.31 | 0.106 Fig. 14-7
D2-007592 | 8.5 [0.48 [1339 [ 5.60 [ 2.39 | 0.102 Fig. 14-1
D2-007594 | 82 041 [ = [492 | — o101 | 38 [ Fig 14-10
D2-007598 | 7 [0.69 [16.152] 5902 [ 2742 [ — Fig. 14-14
D2-007606 | 83 [040 [ — [441 | — [ 0090 | 44 | Fig 145
D2-007609 | 7.6 (042 [ = 4752 — 10095 | 47 | Fig 14-4
D2-007618 | 88 [032 [ = [5052] — 0098 | 42 [ Fig. 14-11
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Kobayasi : Morphologic variation of Parafusulina

Tables 12 Parafusulina shimotsukensis Kobayashi in Ka-70

D2-007778 8 10.54 | 1477 |1 490 | 3.01 [ 0.102 Fig.. 17-14

Reg. No. | Whorl| P 7thL | 7th W | 7th R [ 7th Wall| 7th S [ This paper | K. ('06a) D2-007779 | 7.5 [0.45 [15.48 [ 4.69 | 3.30 | 0.099 Fig.. 18-1
D2-007635 8 1031 |11.78 13.73 [ 3.16 | 0.096 Fig.. 18-25 D2-007781 | 8.5 [0.52 [13.50?| 4.39 | 3.08 | 0.098 Fig.. 17-1
D2-007636 8 1038 |12.85 [ 540 | 238 | 0.103 Fig.. 18-18 D2-007782 | 8.5 [0.45 [14.05 [ 4.60 | 3.05 | 0.097 Fig.. 16-10
D2-007638 | 8.5 | 041 | 1145 | 521 | 2.20 [ 0.090 Fig.. 16-21 D2-007783 8 1048 | 1490 | 458 | 325 | 0.098 Fig.. 18-2
D2-007639 8 1044 11345 ]5.62 | 239 | 0.09 Fig.. 18-19 D2-007784 | 8.5 [0.41 [12.69 [ 450 | 2.82 | 0.096 Fig.. 17-24
D2-007642 | 8.4 | 0.40 — 5.16 - 0.091 46 | Fig..20-4 D2-007785 | 8.6 [0.43 - 5.08 - 0.106 44 |[Fig.. 20-30
D2-007643 | 8.3 | 0.37 — 5.16 - 0.093 46 | Fig..20-8 D2-007786 | 83 [0.43 - 5.17 — 0.100 46 | Fig.. 20-34
D2-007644 9 0.35 - 4.12 - 0.091 Fig.. 17-12 D2-007787 | 8.8 [0.40 - 4.83 - 0.090 43 | Fig.. 20-32 |Fig. 10.12
D2-007646 | 6.7 | 0.38 - — - - Fig.. 20-35 D2-007788 | 8.3 [0.43 - 5.08 - 0.099 43 |[Fig.. 20-23
D2-007649 | 8.5 | 0.50 — 5.11 — 0.097 Fig.. 18-4 D2-007789 [ 8.2 | 0.49 — 5.47 — 0.092 44 | Fig..20-22 | Fig.9.2
D2-007651 | 8.6 |0.47 - 4.24 - 0.096 43 | Fig.. 20-38 D2-007790 | 9.3 [0.46 — | 448 - 0.098 42 | Fig..20-9
D2-007653 8 1044 113.807( 5.42? | 2.55 | 0.120 Fig.. 17-2 D2-007791 | 8.8 [0.49 - 5.10 - 0.095 47 | Fig..20-6
D2-007655 | 84 [0.43 - - - 0.096 42 | Fig..20-19 D2-007792 | 7.2 [0.43 - 5.44 - 0.107 45 | Fig.. 20-28
D2-007656 | 8.5 [0.36 [11.54 [ 3.88 | 2.97 | 0.098 Fig.. 18-24 D2-007793 | 7.3 [0.50 - 5.79 - 0.093 47 [Fig.. 20-21
D2-007658 | 8.5 |0.35 — | 498 - 0.093 41 | Fig..20-11 D2-007794 | 7.9 [0.55 - 5.60 - 0.095 44 |[Fig.. 20-20
D2-007663 8 1040 |1325 [ 528 | 251 | 0.103 Fig.. 17-18 D2-007795 9 1044 - 4.87 - 0.109 40 |[Fig.. 20-36
D2-007664 | 7.8 | 0.46 - 5.47 - 0.101 49 | Fig.. 20-12 D2-007796 | 8.6 |0.33 - 5.52 - 0.099 42 |Fig..20-33 | Fig.9.8
D2-007666 | 7.5 | 0.60 - 5.46 - 0.095 | 50? | Fig..20-39 D2-007797 | 7.6 | 0.39 - 5.88 - 0.106 48 |[Fig.. 20-25
D2-007668 9 1047 — | 450 - 0.102 Fig.. 16-3 D2-007798 | 7.6 | 0.47 - 5.82 - 0.094 47 [Fig.. 20-26
D2-007671 | 7.5 |0.43 - - - 0.110 Fig.. 19-14 D2-007799 | 6.6 | 0.37 - - - - Fig.. 20-7
D2-007672 8 1031 — | 4.9 - 0.120 Fig.. 17-9 D2-007800 | 7.6 | 0.45 - 5.70 - 0.100 46 | Fig.. 20-29
D2-007678 8 1050 | 11.77 | 455 ] 2.59 [ 0.086 Fig.. 17-6 D2-007801 8 (042 |12.57 [ 5.16 | 244 | 0.112 Fig.. 16-24
D2-007682 8 10.60 - — - - Fig.. 18-29 D2-007803 8 1036 - 5.48 - 0.103 41 [Fig.. 20-31
D2-007684 8 1044 |1240 | 459 [ 270 | 0.103 Fig.. 18-27 D2-007804 9 [0.39 [10.18 [ 3.70 | 2.75 | 0.090 Fig.. 19-1
D2-007689 | 8.7 [ 0.36 — | 446 - 0.090 — | Fig.. 20-41 D2-007805 8 042 |1320 | 5.01 | 2.63 [ 0.110 Fig.. 18-5
D2-007692 | 8.5 [0.40 [14.45 | 423 | 3.42 | 0.094 Fig.. 18-11 D2-007806 8 1044 |13.10 | 436 | 3.00 [ 0.087 Fig.. 18-7
D2-007695 8 1054 |14.51 [ 496 | 2.93 | 0.098 Fig.. 18-6 D2-007809 | 8.8 [0.39 - 4.33 - 0.088 49 |[Fig.. 20-37 |Fig. 10.11
D2-007696 | 83 [0.42 - 5.28 - 0.109 44 | Fig.. 20-16 D2-007812 | 7.5 [0.52 [11.70 | 5.63 | 2.08 | 0.089 Fig.. 16-9
D2-007699 | 83 |[0.37 — | 491 - 0.100 43 | Fig.. 20-10 D2-007813 | 8.5 [0.43 [13.61 [ 430 | 3.17 | 0.113 Fig.. 18-17
D2-007700 | 8.9 [0.39 - 5.03 - 0.093 43 | Fig..20-1 D2-007814 | 7.5 [0.34?[11.39 [ 5.10 | 2.23 | 0.090 Fig.. 17-15
D2-007701 | 8.5 [0.45 [12.33 | 496 | 2.49 | 0.104 Fig.. 17-19 D2-007815 [ 8.2 | 0.40 — 5.16 - 0.094 46 | Fig.. 20-24
D2-007702 | 8.5 [0.49 - 5.10 — 0.089 37 | Fig..20-3 D2-007817 | 10 [0.40 [13.35 [ 473 | 2.82 | 0.104 Fig.. 16-4 | Fig. 9.1
D2-007703 8 ]0.60 |14.607) 5.37? | 2.72? | 0.100 Fig.. 18-10 D2-007818 | 8.5 [0.37 [13.10 [ 436 | 3.00 | 0.098 Fig.. 16-7
D2-007705 | 83 [0.47 — | 480 - 0.097 44 | Fig..20-5 D2-007819 | 7.5 [0.50 [16.98 [ 5.00 | 3.40 | 0.099 Fig.. 17-7 | Fig. 9.5
D2-007706 8 1034 |13.75?] 5.20 [ 2.64? | 0.110 Fig.. 17-25 D2-007820 8 040 | 1347 | 472 | 2.85 [ 0.092 Fig.. 17-13
D2-007711 8 1044 |14.66 [ 514 | 2.85 | 0.103 Fig..16-13 D2-007821 7 1038 |16.30 | 5.02 | 3.25 | 0.094 Fig.. 18-20
D2-007715 8 1040 |13.27?( 529 | 2.51? | 0.102 Fig.. 17-20 D2-007822 8 046 |12.80 | 434 | 295 [ 0.087 Fig.. 18-21
D2-007718 | 8.5 [0.44 [13.02 [ 463 | 2.81 | 0.098 Fig.. 17-27 D2-007852 | 7.4 [0.36 - 5.18 — 0.096 43 [Fig.. 20-15
D2-007719 8 042 — | 484 — 0.120 40 | Fig.. 20-14 D2-007868 | 7.5 [ 0.38 — 4.71 — 0.101 Fig.. 19-8
D2-007720 | 8.5 [0.39 [15.06 [ 536 | 2.81 | 0.116 Fig.. 16-11 D2-007870 6 1053 — — — — Fig.. 17-26
D2-007722 | 7.5 [0.48 — 5.06 — 0.100 Fig.. 19-3 D2-007871 8 1039 |12.70 | 5.11 | 249 [ 0.111 Fig.. 17-17
D2-007728 | 8.5 [0.33 — | 486 - 0.100 42 | Fig.. 20-40 D2-007878 | 7.5 [0.54 [11.20 [ 4.07 | 2.75 | 0.090 Fig.. 19-16
D2-007732 8 1051 |13.16 [ 504 | 2.61 | 0.122 Fig.. 16-23 D2-007880 | 8.8 [ 0.45 — 4.92 — 0.090 46 |Fig.. 20-18
D2-007734 | 7.5 | 0.36 |13.90?| 4.85 | 2.87 | 0.105 Fig.. 18-26 D2-007886 | 8.8 [ 0.49 — 5.06 — 0.095 46 | Fig.. 20-17
D2-007735 8 1033 — 5.98 - 0.101 Fig.. 16-15 D2-007887 | 8.5 [0.43 — 4.89 — 0.094 42 | Fig.. 20-2
D2-007737 | 8.5 | 0.32 | 12.85 | 4.86 | 2.64 | 0.100 Fig.. 18-9 D2-007889 9 | 041 |12.72?] 4.02? | 3.16? [ 0.086 Fig.. 18-13
D2-007738 8 1057 |13.93 [ 464 | 3.00 | 0.098 Fig.. 19-11 D2-007890 7 1036 |15.00 | 538 | 279 | 0.098 Fig.. 19-4
D2-007739 8 1040 |12.44 | 457 | 2.72 | 0.098 Fig.. 19-6 D2-007891 | 8.5 [0.39 - 4.90 — 0.100 Fig.. 19-9
D2-007740 | 8.5 | 043 [12.04 | 5.13 | 2.35 [ 0.100 Fig.. 18-14 D2-007893 8 1031 |11.53 ] 4.19 [275 | 0.093 Fig.. 18-12
D2-007741 8 1044 11272 | 540 [ 236 | 0.110 Fig.. 16-20 D2-007894 | 7.5 [0.53 — 4.96 — 0.094 Fig.. 19-18
D2-007742 [ 7.5 | 040 | 14.14 | 4.69 [ 3.01 | 0.105 Fig.. 18-22 D2-007896 8 1045 |1425 | 5.50 | 2.59 [ 0.101 Fig.. 16-16
D2-007743 | 7.5 | 041 |14.50 | 471 | 3.08 | 0.091 Fig.. 19-2 D2-007898 | 8.5 [0.34 - - - - Fig.. 18-28
D2-007744 | 7.5 | 0.28 |13.14?| 4.76 | 2.76? | 0.100 Fig.. 19-17 D2-007901 8 047 | 1555530 | 293 [ 0.110 Fig.. 17-8
D2-007745 8 1042 |12.44 [ 454 | 274 | 0.112 Fig.. 16-26 D2-007906 8 10.67 |13.00 | 527 | 2.47 [ 0.100 Fig.. 16-17
D2-007746 | 7.5 [0.49 [12.74 | 4.57 | 2.79 | 0.095 Fig.. 19-5 | Fig.9.7 D2-007910 | 7.5 [0.38 - 4.84 - 0.094 Fig.. 19-15
D2-007747 8 047 — | 479 - 0.106 Fig.. 19-12 D2-007911 8 ]0.54 |13.057] 5.23 | 2.50 [ 0.098 Fig.. 16-6
D2-007748 | 7.5 [0.48 - 5.11 - 0.106 Fig.. 18-15 D2-007912 | 7.5 [0.33 — | 445 - 0.099 Fig.. 19-13
D2-007749 | 8.5 [0.41 [11.83 [ 462 | 2.56 | 0.096 Fig.. 17-23
D2-007750a| 8.1 - - 5.29 - 0.091 41 | Fig.. 20-13
D2-007750b| 9 042 | 1045 | 4.14 | 2.52 | 0.094 Fig.. 19-10
D2-007752 | 7.5 [0.40 [12.31 [ 580 | 2.12 | 0.109 Fig.. 16-18
D2-007753 8 045 - 5.04 - 0.105 Fig.. 17-3
D2-007754 | 8.5 [0.43 [12.09 [ 485 | 2.49 | 0.105 Fig.. 18-3
D2-007755 8 | 041 |13.50 | 5.25 | 2.57 | 0.098 Fig.. 17-16
D2-007756 8 1033 |13.29 | 4.60? | 2.89? | 0.086 Fig.. 19-7
D2-007759 | 6.5 [ 0.46 — — — — Fig.. 16-12
D2-007760 8 1042 |1440 | 5.05 [ 285 | 0.100 Fig.. 18-23
D2-007761 9 1054 | 1221 ) 5.16 | 2.37 | 0.102 Fig. 16-2 |Fig. 10.10
D2-007762 | 8.5 [0.40 [14.20 [ 528 | 2.69 | 0.112 Fig.. 16-19
D2-007763 9 1049 |14.557) 415 | 3.51 [ 0.087 Fig.. 16-8
D2-007764 | 8.5 [0.38 [14.15 [ 480 | 2.95 | 0.100 Fig.. 17-21
D2-007765 | 8.5 [0.39 [14.10 [ 468 | 3.01 | 0.118 Fig.. 18-8
D2-007766 8 1038 | 1438 | 4.83 [ 298 | 0.106 Fig.. 16-25
D2-007767 | 7.5 [0.48 [14.46 [ 541 | 2.67 | 0.099 Fig.. 16-5
D2-007768 8 1042 |1552 (533 [291 | 0.110 Fig..16-14
D2-007769 | 9.5 [0.39 [11.54 | 4.17 | 2.77 | 0.088 Fig.. 17-10
D2-007770 8 1047 |13.40 [ 529 | 2.53 | 0.109 Fig.. 17-22
D2-007771 | 8.5 [0.43 [13.60?( 4.84 | 2.81? | 0.099 Fig.. 17-11
D2-007772 | 8.5 [0.44 [12.69 [ 439 | 2.89 | 0.103 Fig.. 18-16
D2-007773 | 7.6 | 0.45 - 5.66 - 0.090 49 | Fig.. 20-27
D2-007774 9 046 | 1336|491 | 2.72 | 0.102 Fig. 16-1 Fig. 9.4
D2-007775 | 8.5 [0.42 [14.58 [ 437 | 3.34 | 0.085 Fig.. 17-4 | Fig. 9.6
D2-007776 8 1035|1377 [ 509 | 2.71 | 0.112 Fig.. 16-22
D2-007777 8 1057 |15.07 | 5.06 [ 298 | 0.094 Fig.. 17-5 | Fig. 10.4
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Reg. No. | Whorl 7th L | 7th W | 7th R [ 7th Wall| 7th S [ This paper | K. ('06a) Reg. No. | Whorl 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-007637 7 0.36 11.36 | 4.04 2.81 0.108 Fig. 22-6 D2-007114 7.5 0,57 10.43 | 4.89 2.13 0.107 Fig. 23-9 [Fig. 12.18
D2-007641 8 0.26 | 11.13 | 3.99 2.79 0.116 Fig. 22-17 D2-007115 8 0.56 | 9.20 3.35 2.75 0.122 Fig. 23-28
D2-007654 8 0.40 | 12.35 | 3.31 3.73 0.108 Fig. 21-17 D2-007116 8.5 |0.49 — 3.55 — 0.105 Fig. 23-18
D2-007657 8.9 | 0.37 — 3.79 — 0.090 41 Fig. 22-24 D2-007117 8 0.58 |10.29 | 3.87 2.66 0.100 Fig. 23-21 |Fig. 12.20
D2-007660 8.5 | 0.40 — 4.53 — 0.124 38 Fig. 22-33 |Fig. 11.20 D2-007113 9 0.35 | 7.40 3.30 2.24 0.106 Fig. 23-14
D2-007661 6.5 | 037 — — Fig. 22-15 D2-007118 7.5 1041 11290 | 3.96 3.26 0.110 Fig. 23-15 |Fig. 12.13
D2-007662 9 0.33 8.23 3.12 2.64 0.090 Fig. 21-29 D2-007119 9.4 1041 — 3.79 — 0.104 32 | Fig.23-33 | Fig. 12.3
D2-007665 6.5 | 0.27 — — — Fig. 22-18 D2-007120 8 0.53 — 4.36 0.125 Fig. 23-5 |Fig. 12.12
D2-007670 9.5 ]0.30 — 3.22 — 0.103 Fig. 22-12 D2-007121 7 0.51 | 11.30 | 3.86 2.93 0.091 Fig. 23-29
D2-007675 7 0.30 | 12.35 | 3.97 | 3.11 0.092 Fig. 21-40 D2-007122 | 8.5 [0.35 | 8.35 3.73 2.24 0.093 Fig. 23-27
D2-007677 9 039 | 7.74 | 2.96 | 2.61 0.101 Fig. 21-9 D2-007123 7 0.50 | 13.20 | 4.15 3.18 0.104 Fig. 23-19
D2-007683 7 0.30 | 11.35 | 422 | 2.69 0.098 Fig. 22-26 D2-007124 8 0.41 | 8.75 340 | 2.57 0.106 Fig. 23-22
D2-007685 | 7.5 [ 0.44 [12.10 [ 4.26 | 2.84 0.121 Fig. 22-23 D2-007125a| 7.5 | 0.45 | 8.55? | 3.90? | 2.19? [ 0.119 Fig. 23-24
D2-007686 8 0.39 | 12.84 | 4.11 3.12 0.130 Fig. 21-14 D2-007125b| 8.4 | 0.51 — 4.39 — 0.106 32 Fig. 23-4
D2-007687 | 8.5 [ 0.28 [10.50 [ 3.20 | 3.28 0.095 Fig. 22-2 D2-007126 8 0.45 |110.67 | 3.74 | 2.85 0.106 Fig. 23-6
D2-007688 7 0.24 | 12.86 | 3.74 | 3.44 0.097 Fig. 21-32 D2-007127 7 0.50 — 3.73 — 0.120 — | Fig. 23-34
D2-007709 | 7.5 | 0.38 |14.35?| 4.01 3.58 0.106 Fig. 21-20 D2-007128a 9 0.39 — — — — Fig. 23-1
D2-007710 | 7.5 | 0.32 |10.46?| 2.98 | 3.51? | 0.100 Fig. 22-25 D2-007128b 8 0.62 | 10.87 | 3.81 2.85 0.105 Fig. 23-12
D2-007713 10 | 0.38 — 3.51 — 0.098 35 Fig. 22-4 D2-007129 7 0.44 — 4.60 — 0.109 Fig. 23-23
D2-007716 | 8.5 | 0.34 — 3.33 0.120 Fig. 21-22 D2-007130 7 0.37 110.79 | 3.41 3.16 0.086 Fig. 23-31 |Fig. 12.19
D2-007717 | 7.5 | 0.36 | 13.60 | 3.40 | 4.00 0.102 Fig. 21-31 D2-007133 8 0.49 |11.25?) 4.06 | 2.77? | 0.096 Fig. 23-17
D2-007721 7.6 | 0.30 — 4.14 — 0.109 36 | Fig.22-32 D2-007135 7 0.62 — 3.19 — 0.088 Fig. 23-35
D2-007723 7 0.35 |11.95?] 3.71 3.22?7 | 0.092 Fig. 21-27 D2-007137 8 0.39 | 9.38 | 4.07 | 2.30 0.110 Fig. 23-13
D2-007725 | 8.8 | 0.35 — 3.20 — 0.096 33 | Fig.22-34 D2-007138 | 7.3 | 0.49 — 4.69 — 0.109 40 | Fig. 23-39
D2-007726 8 0.38 — 3.17 — 0.090 Fig. 22-14 D2-007139 6 0.45 — — — Fig. 23-20
D2-007730 | 7.5 | 0.41 4.26 0.102 Fig. 21-21 D2-007140 9 0.66 | 10.55 | 3.46 | 3.05 0.124 Fig. 23-7 | Fig. 12.6
D2-007735 | 8.5 | 0.31 | 9.98? | 3.10 | 3.22 0.118 Fig. 21-19 D2-007143 | 6.5 | 0.43 — — — — Fig. 23-25
D2-007802 | 8.5 [ 0.35 — 3.60 — 0.108 32 | Fig.22-46 D2-007144 | 6.5 [ 0.32 — — — — Fig. 23-36
D2-007807 8 0.31 | 12.96 | 4.16 | 3.12 0.115 Fig. 21-34 D2-007145 | 7.5 | 0.45 — — — — Fig. 23-32
D2-007808 7 0.46 — 4.45 — 0.095 33 | Fig.22-35 D2-007146 | 6.5 | 0.49 — — — — Fig. 23-37
D2-007810 9 0.33 | 8.81 3.14 | 2.81 0.090 Fig. 21-10 D2-007148 9 0.28? — 0.105 Fig. 23-8
D2-007816 | 7.5 | 0.39 | 11.57 | 3.51 3.30 0.124 Fig. 22-9 D2-007149 8 0.42 |11.95?| 3.41 3.50? | 0.102 Fig. 23-30
D2-007820 8 0.32 |110.94 | 3.33 3.29 0.088 Fig. 22-20 D2-007150 | 85 [0.40 [11.22 | 3.60 | 3.12 0.118 Fig. 23-11
D2-007823 | 7.5 | 0.40 | 12.86 | 3.47 | 3.71 0.103 Fig. 21-36 D2-007152a| 7.3 | 0.38 — 3.82 — 0.091 33 | Fig. 23-38
D2-007824 8 0.52 | 13.46 | 4.17 | 3.23 0.113 Fig.21-8 |Fig. 11.16] |D2-007152b| 7.1 | 0.58 — 0.092 ? Fig. 23-26
D2-007825 | 8.5 | 0.43 | 12.90 | 3.85 | 3.35 0.105 Fig. 21-38 D2-007153 | 7.5 [ 0.49 | 8.67 | 4.94 1.76 0.109 Fig. 23-10 |Fig. 12.17
D2-007826 | 9.5 | 0.39 | 8.96 | 3.05 | 2.94 0.092 Fig. 22-5 D2-007154 | 7.3 | 0.36 — 4.40 — 0.109 32 Fig. 23-3
D2-007827 | 9.5 | 0.26 | 10.24 | 3.48 | 2.94 0.109 Fig.21-11 |Fig. 11.13 D2-007155 | 7.5 [0.50 [ 11.60 | 3.80 | 3.05 0.104 Fig. 23-16
D2-007828 | 8.5 | 0.38 | 12.28 | 3.49 | 3.52 0.102 Fig. 21-18 |[Fig. 11.10 D2-007156 7 0.62 | 13.33 | 5.01 2.66 0.118 Fig. 23-2 |Fig. 12.11
D2-007829 | 7.5 | 0.41 | 10.65 | 3.84 | 2.77 0.099 Fig. 22-13
D2-007830 | 8 | 042 | 1130 | 3.54 | 3.19 | 0.120 Fig. 2221 Tables 15 Parafusulina shimotsukensis Kobayashi in Ka-47
D2-007831 8 0.35 — 3.44 — 0.099 Fig. 21-26 Reg. No. | Whorl[ P 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-007832 9 0.33 | 9.60 | 2.86 | 3.36 0.094 Fig. 21-16 D2-007424 | 9.5 [ 033 [11.11 | 3.44 | 3.23 0.090 Fig. 24-6
D2-007833 9 0.34 [10.96 | 3.73 | 2.94 0.092 Fig. 21-12 D2-007425 8 0.66 | 13.12 | 5.76 | 2.28 0.112 Fig. 24-1
D2-007834 | 9.5 | 0.40 | 9.84 | 3.00 | 3.28 0.095 Fig. 21-35 D2-007426 9 048 | 9.90 | 4.35 2.28 0.105 Fig. 24-17
D2-007835 10 | 0.24 [10.03 | 3.29 | 3.05 0.094 Fig. 21-6 D2-007427 9 0.40 |11.50?| 4.37 | 2.63? | 0.100 Fig. 24-15
D2-007836 8 0.45 | 12.08 | 4.09 | 2.95 0.107 Fig. 21-39 D2-007428 8 0.36 | 10.10 | 4.41 2.29 0.098 Fig. 24-5
D2-007837 8 0.40 | 10.05 | 3.63 2.77 0.107 Fig. 22-3 D2-007429 9 0.41 | 8.41 3.82 | 2.20 0.077 Fig. 24-19
D2-007838 | 8.5 | 0.27 | 12.59 | 3.48 | 3.62 0.100 Fig. 21-37 D2-007430 9 0.38 | 9.95 | 438 | 2.27 0.090 Fig. 24-13
D2-007839 | 7.5 | 0.47 | 10.71 | 3.56 | 3.01 0.089 Fig. 22-22 D2-007431 8.5 10.47 |110.95 | 4.60 | 2.38 0.105 Fig. 24-16
D2-007840 8 0.38 | 10.55 | 3.18 | 3.32 0.126 Fig. 22-10 D2-007432 8 045 |1 9.84 | 3.73 2.64 0.092 Fig. 24-10
D2-007841 6 0.38 — — — — Fig. 21-3 D2-007433 9 0.43 | 10.85 | 4.06 | 2.67 0.094 Fig. 24-7
D2-007842 | 7.5 [ 0.34 [ 1295 | 3.99 | 3.25 0.113 Fig. 22-1 D2-007434 | 8.5 [0.58 [11.907| 4.82? | 2.47? | 0.099 Fig. 24-2
D2-007843 | 8.5 [0.32 [10.89 | 3.19 | 3.41 0.096 Fig. 21-33 D2-007435 | 8.5 [0.40 [10.35 | 4.09 | 2.53 0.102 Fig. 24-9
D2-007844 | 9.5 | 0.27 [10.60 | 3.15? | 3.37? | 0.117 Fig. 21-23 D2-007437 | 85 [0.42 [16.28 [ 5.10 | 3.19 0.104 Fig. 24-12 | Fig. 10.6
D2-007845 8 0.35 — 3.23 — 0.106 Fig. 21-30 D2-007439 | 9.7 | 0.41 — 4.02 — 0.085 41 Fig. 24-4
D2-007846 7 0.35 | 8.87 | 3.14 | 2.82 0.093 Fig. 21-15 D2-007440 | 7.2 | 0.40 — 3.97 0.092 43 Fig. 24-3 | Fig. 10.3
D2-007847 8 0.43 | 1237 | 398 | 3.11 0.106 Fig. 21-13 D2-007452 | 8.5 [0.39 [11.94 [ 3.96 | 3.02 0.088 Fig. 24-8
D2-007848 | 9.1 | 0.30 — 3.27 — 0.092 37 | Fig.22-39 D2-007453 | 9.5 [ 042 | 8.99 | 3.95 2.28 0.098 Fig. 24-18 | Fig. 10.7
D2-007849 | 8.3 | 0.34 — 3.50 — 0.104 31 Fig. 22-42 | Fig. 11.8 D2-007454 9 0.30? | 11.44 | 4.60 | 2.49 0.110 Fig. 24-14
D2-007850 | 8.2 | 0.31 — 3.90 — 0.091 37 | Fig.22-36 D2-007456 | 7.5 | 0.46 — 4.40 — 0.097 Fig. 24-11
D2-007851 | 8.4? | 0.35 — 3.15 — 0.097 33 | Fig.22-38
D2-007852 | 93 | 035 | — | 3.08 | — | 0.095 | 36 | Fig.22-45 | Fig. 11.5 | 1ables 16 Parafusulina tochigiensis Kobayashi in Ka-47
D2-007853 | 8.3 | 0.37 — 3.82 — 0.097 42 | Fig.22-43 | Fig. 11.7 Reg. No. | Whorl[ P 7th L | 7th W | 7th R | 7th Wall| 7th S | This paper | K. ('06a)
D2-007854 | 8.8 | 0.28 — 3.28 — 0.094 33 | Fig.22-44 D2-007423 | 7.5 [ 0.29 [10.70 | 3.47 | 3.08 0.104 Fig. 25-9
D2-007855 | 8.6? | 0.34 — 3.29 — 0.086 42 | Fig.22-40 | Fig. 11.9 D2-007436 | 7.5 [0.52 [12.10 | 3.91 3.09 0.102 Fig. 25-10
D2-007856 | 7.9? | 0.39 — 3.98 — 0.102 38 | Fig.22-41 D2-007438 8 0.32 | 12.30 | 3.50 | 3.51 0.101 Fig. 25-3
D2-007857 | 7.9 | 0.35 — 3.50 — 0.100 36 | Fig.22-16 D2-007441 8.5 10.32 |12.55 | 3.42 | 3.67 0.097 Fig. 25-2 |Fig. 11.12
D2-007858 | 8.5 | 0.37 — 4.12 — 0.106 35 | Fig.22-29 D2-007442 | 8.5 [0.31 [15.33 | 4.00 | 3.83 0.099 Fig. 25-1 |Fig. 11.14
D2-007860 8 042 | 17.46 | 4.03 | 4.33 0.105 Fig. 21-2 |[Fig. 11.15 D2-007443 7 0.51 | 14.96 | 3.96 | 3.78 0.100 Fig. 25-8 | Fig. 11.2
D2-007861 8 0.34 | 13.30 | 4.13 | 3.22 0.099 Fig. 21-7 D2-007444 | 6.5 | 0.39 — — — — Fig. 25-4
D2-007862 | 9.5 | 0.35 — 3.29 — 0.102 Fig. 21-25 D2-007445 | 7.5 [0.41 [12.06 [ 3.49 | 3.46 0.102 Fig. 25-6
D2-007863 | 9.5 [ 0.35 [11.60 [ 2.74 | 4.32 0.093 Fig. 21-1 [Fig. 11.17 D2-007446 8 0.45 |11.97 | 3.51 3.41 0.108 Fig. 25-7
D2-007864 9 0.36 |16.357| 3.92 | 4.17? | 0.112 Fig.21-5 | Fig. 11.1 D2-007447 | 7.5 | 0.36 — 3.88 — 0.100 37 | Fig.25-13 | Fig. 11.6
D2-007866 9 0.31 |10.75?| 2.92 | 4.69? | 0.092 Fig. 21-24 D2-007448 | 8.1 | 0.39 — 3.80 — 0.114 35 | Fig. 25-12
D2-007869 6 0.47 — — — — Fig. 22-28 D2-007449 | 8.1 | 0.38 — 3.49 — 0.087 41 | Fig.25-11 | Fig. 11.3
D2-007873 7 0.40 — 4.63 — 0.094 35 | Fig.22-30 D2-007450 | 8.7? | 0.37 3.45 0.102 36 | Fig.25-14 | Fig. 11.4
D2-007876 7 0.41 3.90 0.087 Fig. 21-28 D2-007455 9 0.31 | 880 | 2.88 | 3.06 0.092 Fig. 25-5
D2-007881 7 0.47 110.60 | 3.69 | 2.87 0.099 Fig. 22-27
D2-007884 | 8.4 | 0.31 — 3.10 — 0.088 38 | Fig.22-37
D2-007885 | 6.5 | 0.46 — — — — Fig. 22-19
D2-007897 | 6.5 | 0.34 — Fig. 21-4
D2-007899 8 0.38 |11.25?| 3.46 | 3.25? | 0.084 Fig. 22-8
D2-007902 | 8.8 | 0.38 — 3.75 — 0.118 36 | Fig.22-31
D2-007903 | 8.6 | 0.36 4.00 0.096 37? | Fig.22-11
D2-007908 8 0.42 |12.20 | 3.96 | 3.08 0.100 Fig. 22-7




Kobayasi :

Tables 17 Parafusulina shimotsukensis Kobayashi in Ka-71

Morphologic variation of Parafusulina

Tables 20 Parafusulina japonica (Gumbel) in Ka-33
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Reg. No. | Whorl[ P 7th L | 7th W | 7th R | 7th Wall| 7th S [ This paper | K. ('06a) Reg. No. | Whorl[ P 7thL | 7th W | 7th R | 7th Wall| 7th S| This paper | K. ('06a)
D2-007918 | 9.4 [ 0.44 — | 432 — 0.089 49 | Fig.26-12 D2-007201 | 7.5 [0.41 [10.96 [ 3.68 | 2.98 | 0.110 Fig. 30-11
D2-007940 [ 10 | 0.39 — | 401 — 0.110 37 | Fig. 26-11 D2-007202 | 7.1 [0.27 — | 3.78 — 0.095 38 | Fig. 30-10 [Fig. 12.24
D2-007959 [ 9.6 | 0.39 — | 495 - 0.102 38 | Fig.26-5 D2-007203 7 1039 | 996 | 411 | 242 | 0.102 Fig. 30-7
D2-007960 | 9.4? | 0.48 — | 424 - 0.100 41 | Fig.26-10 | Fig.9.3 D2-007204 6 044 — — — — Fig. 30-5 | Fig. 12.4
D2-007962 [ 9.1 | 0.29 4.21 0.096 43 | Fig. 26-13 D2-007205 7 1053 | 926 | 3.60 | 2.57 | 0.109 Fig. 30-12
D2-007965 | 10 | 0.40 | 9.44 | 3.59 | 2.63 | 0.094 Fig. 26-9 D2-007206 6 054 — — — — Fig. 30-13
D2-007972 9 040 | 1444 | 429 | 3.67 | 0.091 Fig. 26-3 D2-007207 9 1038 | 8.157 | 3.40 | 2.40? | 0.104 Fig. 30-1
D2-007976 | 8.5 | 0.52 |11.85?| 4.19 | 2.83? | 0.110 Fig. 26-6 D2-007208 | 7.5 [0.48 [ 9.24 | 3.67 | 2.52 | 0.091 Fig. 30-4
D2-007985 | 9.5 | 0.43 | 9.30 | 3.83 | 2.43 [ 0.102 Fig. 26-4 D2-007209 8 1040 — | 3.44 — 0.107 Fig. 30-6
D2-008003 | 9.5 [0.37 [12.34 | 3.98 | 3.10 | 0.090 Fig. 26-2 D2-007210 8 040 |10.15?] 3.56 | 2.85? [ 0.090 Fig. 30-8
D2-008007 | 9.5 [ 0.46 [10.70 [ 3.98 | 2.69 | 0.092 Fig. 26-1 D2-007211 7 1052 | 931 | 3.65 | 255 | 0.118 Fig. 30-14
D2-008029 | 8.5 [0.45 [12.60 [ 523 | 2.41 | 0.097 Fig. 26-7 D2-007212 | 7.5 [0.39 | 9.69 | 4.07 | 2.38 | 0.103 Fig. 30-3
D2-008034 8 1045 |11.86 [ 462 | 2.57 | 0.097 Fig. 26-8 D2-007215 | 7.9 [0.31 — | 4.02 — 0.096 | 37? | Fig.30-9
D2-007218 8 1042|970 | 352 | 276 | 0.123 Fig. 30-2
Tables 18 Parafusulzna shimotsukensis Kobayashi in Ka-73
Reg. No. | Whorl 7th L | 7th W[ 7th R [ 7th Wall| 7th S | This paper | K. ('06a)
D2-008132 8 0,44 16.05?| 5.10 | 3.15? [ 0.102 Fig. 28-1
D2-008133 | 9.5 [ 0.44 [11.32?| 430 | 2.63? | 0.099 Fig. 28-22
D2-008134 9 1040 |13.60 | 435 | 3.13 [ 0.100 Fig. 28-11
D2-008135 | 8.5 [0.40 [11.65?| 4.20? | 2.77? | 0.101 Fig. 27-7
D2-008136 | 8.5 [0.54 [13.49 [ 542 | 2.49 | 0.092 Fig. 28-7
D2-008138 8 1030 |12.67 | 548 [ 231 | 0.104 Fig. 28-10
D2-008139 9 046 — | 397 — 0.089 Fig. 28-9
D2-008140 9 1028 | 9.02 | 3.84 | 2.35 [ 0.090 Fig. 28-24
D2-008142 8 1031 |11.25 | 452 [ 249 | 0.094 Fig. 28-6
D2-008145 9 1039 | 930 | 487 | 1.91 [ 0.093 Fig. 27-3
D2-008146 9 |0.34 |12.207] 3.45 | 3.542 [ 0.095 Fig. 27-1
D2-008147 | 9.5 [0.41 | 948 [ 333 | 2.85 | 0.085 Fig. 28-23
D2-008150 | 8.5 [0.48 — — — — Fig. 28-19
D2-008151 | 8.5 [0.49 [13.85 [ 470 | 2.95 | 0.096 Fig. 28-3
D2-008152 9 048 |11.47 | 423 | 2.71 [ 0.095 Fig. 28-21
D2-008153 9 051 |10.98 | 3.59 | 3.06 [ 0.082 Fig. 28-15
D2-008154 9 1042|996 | 370 | 2.70 [ 0.094 Fig. 27-5
D2-008155 9 033 | 1344 ] 3.96 | 3.39 [ 0.098 Fig. 28-18
D2-008156 9 ]0.62 | 1295 | 449 | 2.88 | 0.087 Fig. 28-14
D2-008159 9 1049 |11.95?7] 3.70 | 3.23 [ 0.088 Fig. 28-25
D2-008160 9 1049 — | 4.09 — 0.098 Fig. 28-20
D2-008161 8 1035 |11.35 [ 472 | 2.40 | 0.098 Fig. 28-13
D2-008162 | 7.5 [ 0.40 [14.10 [ 4.69 | 3.01 | 0.100 Fig. 28-26
D2-008165 | 8.5 [0.29 [12.55 [ 4.66 | 2.69 | 0.098 Fig. 28-8
D2-008168 | 8.5 | 0.42 — | 522 — 0.108 Fig. 28-12
D2-008169 | 8.5 | 0.40 | 12.00 | 4.24 | 2.83 | 0.090 Fig. 27-6
D2-008170 9 045 — | 391 — 0.091 Fig. 28-4
D2-008173 | 8.5 | 0.50 | 9.88 | 4.22 | 2.34 [ 0.108 Fig. 27-2
D2-008175 8 1045 | 8.80 [ 446 | 1.97 | 0.077 Fig. 28-5
D2-008176 9 042 — | 3.56 — 0.087 Fig. 28-2
D2-008177 8 1047 |11.16 [ 427 | 2.61 | 0.099 Fig. 27-4
D2-008178 9 058 | 11.17 | 450 | 2.48 | 0.103 Fig. 28-17
D2-008179 | 9.5 | 0.47 | 9.55 | 494 | 1.93 [ 0.098 Fig. 28-16 | Fig. 10.5
D2-008181 9 032 |11.08 | 447 | 2.48 | 0.092 Fig. 28-27
D2-008186 9 1039 — | 451 — 0.094 48 | Fig.27-13 |Fig. 10.13
D2-008188 | 8.2 | 0.40 — | 426 — 0.103 43 | Fig.27-9
D2-008191 | 8.4 [0.33 — | 463 - 0.101 47 | Fig.27-10
D2-008194 | 8.4 |[0.47 — | 525 - 0.090 42 | Fig.27-14
D2-008184 | 8.8 [ 0.55 — | 452 - 0.099 49 | Fig.27-12
D2-008185 | 9.2? [ 0.40 — | 355 - 0.086 44 | Fig.27-8
D2-008189 | 9.3 [ 0.30 4.40 0.090 45 | Fig.27-11
D2-008202 | 7.5 [0.35 [ 9.15 | 3.13 | 2.92 | 0.088 Fig. 28-28
Tables 19 Parafusulina tochigiensis Kobayashi in Ka-73
Reg. No. [ Whorl| P 7th L | 7th W[ 7th R [ 7th Wall| 7th S | This paper | K. ('06a)
D2-008180 | 8.5 [0.25 | 9.84 | 3.46 | 2.84 | 0.076 Fig. 29-8
D2-008192 | 8.4 [0.39 — | 3.67 - 0.078 Fig. 29-16
D2-008198 8 1032 ]9.86 | 347 [ 2.84 | 0.090 Fig. 29-15
D2-008199 | 8.5 [0.27 [10.06 [ 3.17 | 3.17 | 0.089 Fig. 29-6
D2-008200 | 8.5 [0.35 [ 9.60 [ 3.23 | 2.97 | 0.085 Fig. 29-13
D2-008201 8 041 — | 334 - 0.100 Fig. 29-14
D2-008203 | 7.5 [0.40 [11.50 | 3.11 | 3.70 | 0.091 Fig. 29-10
D2-008204 9 ]0.25210.15?] 3.21 | 3.162? [ 0.097 Fig. 29-3
D2-008206 | 8.5 [0.37 [10.29 | 3.53 | 2.92 | 0.124 Fig. 29-1
D2-008207 | 8.5 [0.49 [11.25 [ 3.85 | 2.92 | 0.102 Fig. 29-12
D2-008208 7 1035 |10.65 | 3.53 | 3.02 [ 0.102 Fig. 29-7
D2-008209 | 9.5 [0.29 | 8.50 [ 2.80 | 3.04 | 0.088 Fig. 29-11 |Fig. 11.11
D2-008210 | 7.5 [0.47 [13.28 [ 4.15 | 3.20 | 0.096 Fig. 29-2
D2-008211 | 8.5 [0.38 [ 945 | 3.77 | 2.51 | 0.121 Fig. 29-9
D2-008212 | 9.5 [0.30 [ 7.99 | 3.23 | 2.47 | 0.100? Fig. 29-5
D2-008213 9 047 3.79 0.098 Fig. 29-4
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,u‘ EFHRER HEE (kS
Silia s e A% AM
e
Albizia julibrissin 2L/ F 770
Aphananthe aspera VNZVES 9764 3146 737
Berchemia berchemiaefolia 3aJ>/F . 15" 77
Carpinus laxiflora TheT 5697 256 172
Carpinus tschonoskii AXT 6711 238 434
Castanea crenata ), 839 185 6
Celtis leveiller aN/FaoveryI/F 375 19 .
Celtis sinensis var. japonica I/+ 41471 7029 2984
Cladrastis platycarpa 7% 70 - -
Cornus brachypoda EYEWE 25332 2755 1042
Hovenia dulcis TURFY 9950 . .
Hovenia trichocarpa T URFY 506 .
Ilex macropoda T AING . 136 ™
Ilex micrococca IIIXF 1980 180 .
Juglans ailanthifolia FZIINE 494 133 15
Magnolia obovata KA/ F 200 3 .
Prunus jamasakura YIH¥o> 13340 142 246
Prunus pendula IREAY 1350 1287 352
Prunus verecunda HhAZH oS 2510 65 .
Quercus acutissima IXF 9591 5631 2603
Quercus aliena TSAHLD 251 . .
Quercus serrata aFr> 19088 7033 3299
Quercus variabilis TNRIF 5113 4622 3502
Rhus succedanea Nt/ F 5932 570 528
Tilia kiusiana NS/ F . 16 ° 13"
Ulmus parvifolia 7FZL 50550 1255 786
Zanthoxylum ailanthoides hoRYrav 3260 . .
Zelkova serrata Y+ 7449 949 624
BiR/haEAR )
Acanthopanax sciadophylloides a>r73 7550 180 .
Acer rufinerve JUNTHhIT 7550 1105 695
Amelanchier asiatica A7 UKD 2550 . .
Clethra barbinervis o7 35480 140 9
Cornus kousa YIRT 43 4 98 ™
Diospyros kaki h¥/F 1414 812 429
Evodiopanax innovans THhS A 5440 297 .
Fraxinus sieboldiana RIVNNT XS5 E 30450 1895 927
Magnolia salicifolia NI 337 117 .
Mallotus japonicus TAAALTD 12304 1323 613
Malus tschonoskii FTAOSTOo/F 60 . .
Platycarya strobilacea JUIIVZ 8495 1002 352
Prunus grayana VIOIRYoS 145 75 133
Rhus sylvestris Nt 100 . .
Sapium japonicum oF 212 120
Sorbus japonica o>/ #* 10714 412 24
Styrax japonica IIg/+ 3190 1203 656
BiREAR
Abelia serrata aAVINRIYF 260
Abelia spathulata VONZIYF 30
Acer crataegifolium JUhITT 3660 1043 358
Aralia elata 5>/ * 33180 309 48
Broussonetia kazinoki ExXaoY 297 22 .
Callicarpa japonica LZHYFFT 4980 210
Callicarpa mollis YI7AZHF 3520 285
Chaenomeles japonica YR . 4" 77
Clerodendron trichotomum oY F 3841 355 184
Deutzia crenata AVES 43000 35 -
Deutzia maximowicziana A an Ly AVE S 1500 .

— 127 —



AN&EH% Humans and Nature no.24 (2013)

R 1 ek T OIS A EERL

- TEFHREL HAE S
hika % e A% AH
Elaeagnus umbellata TEI= 3380 405 45
Euonymus alatus f. ciliato-dentatus avai1=z 463 : .
Euonymus melananthus YyogY . 10 5
Euonymus oxyphyllus Y INF 750 . .
Euonymus sieboldianus Yz 50
Euscaphis japonica J>RA 640 15 .
Ficus erecta AXED 13493 753 601
Hydrangea hirta aAr7ouA 13500 . .
llex serrata DAERFE 905
Indigofera pseudo-tinctoria axvvFF 300
Kerria japonica Y7+ 270
Lespedeza buergeri FNF 1480
Lespedeza homoloba VO NF 170
Lindera glauca aonNy 243 .
Lindera umbellata o0y 184 90
Lonicera gracilipes var. glabra JTA RN 400 .
Lonicera ramosissima var. kinkiensis Fo¥eavs Ry . 8
Lyonia ovalifolia var. elliptica FoF 153600 .
Orixa japonica aJ79F 553
Pourthiaea villosa var. laevis h<Vh 4620
Rhododendron kaempferi oy 100
Rhododendron macrosepalum ®EFVVTY 750
Rhododendron reticulatum N/ IYNYYD 25000
Rhododendron semibarbatum VA V) DAV 10800
Rhus javanica )7 12300 9
Rhus trichocarpa oy 2030 19
Ribes fasciculatum Y7oy 40 .
Rosa multiflora JAND 720 34
Rosa sambucina YANS . 1 1
Rubus crataegifolius IIAF T 4000 15 .
Rubus hirsutus g4 Fd 6100 .
Rubus microphyllus —HA4F3 500
Rubus palmatus FTHNEZDAFT 824 45 9
Rubus parvifolius +Fora4Fd 29 . .
Sambucus sieboldiana —J kO 130
Securinega suffiuticosa var. japonica il AVIAVAE S 1180
Sorbus gracilis FTrFFFATER 1500
Spiraca nervosa A TFEYYT 260 5 5
Stachyurus praecox 7 47100 . .
Staphylea bumalda TYNDYF 18
Symplocos coreana e e 2303
Tripetaleia paniculata A 8600
Vaccinium oldhamii FYNtE 2375
Vaccinium smallii var. glabrum A/ F 100 .
Viburnum dilatatum HYXZ 4545 30
Viburnum erosum AN/ ARRZ 1325 421 234
Viburnum wrightii TVTATRE 935 147 135
Vitex rotundifolia AN g Ly 3898 3 .
Weigela hortensis Y F 6600 -
Wikstroemia ganpi J46>E 200
Wikstroemia trichotoma FHOE 205 172
Zanthoxylum piperitum giav 270 .
Zanthoxylum schinifolium AXYr g7 2520 17
BREA
Actinodaphne lancifolia h3d/F 831 309 66
Castanopsis cuspidata asA 2789 753 .
Castanopsis cuspidata var. sieboldii RTTA 3923 3001 1545
Cinnamomum japonicum Y7z A 200 125 26
llex chinensis FTFHA/F 2628 172 44
llex integra ®F/+ 49418 1261 314
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o 04 & FERER HAEE UEE 33
LAVES = T
Ilex rotunda JAAFRET 49030 3053 1227
Myrica rubra YYEE 13023 1102 615
Neolitsea sericea >O4E 437 243 27
Quercus glauca TohY 26960 8523 2675
Quercus myrsinaefolia ohY 14888 1277 412
Quercus sessilitolia VO INRAY . 65 31°
BREAK
Camellia japonica R PAVIAES 1784 719 461
Daphniphyllum teijsmannii EAZIXUN 13580 3673 1934
Dendropanax trifidus hovz/ 12170 915 .
llex latifolia £>3v 6520 1147 96
llex pedunculosa v3ad 27171 700 .
llicium religiosum = . 1 17
Osmanthus heterophyllus e 190 . -
Quercus phillyraecoides INAH 44788 14381 3184
Symplocos prunifolia o0O/nNA 2230 . :
BRtESA
Juniperus rigida * R 900
Pinus thunbergii oaxy 150
BRHENSK
Cephalotaxus harringtonia A XAy 45 15
BRREAR
Damnacanthus indicus 7YY RFL 12 5"
Euonymus japonicus T+ 23956 2869 658
llex crenata AXVYT 760 . .
Ligustrum japonicum FAXIEF 11900 1858 1249
Photinia glabra HNFAETF 51300 1454 620
Pittosporum tobira rXZ 79219 5596 2628
Rhododendron indicum URAVES . 10 6"
Rubus buergeri 7314 F3 490 : :
Skimmia japonica Ty oF= 740 37 -
Vaccinium bracteatum DR 2] 94630 326 186
Zanthoxylum armatum var. subtrifoliatum 7Y gy 1730 22 23"
ZHE
Adenophora triphylla var. japonica YA RZT Y 1300 48 30
Agastache rugosa hOIRY 8000 - -
Agrimonia japonica FIXEF 1900
Astilbe thunbergii Thiaoux 15
Belamcanda chinensis EAOF 10 8 9"
Boehmeria nipononivea oLy 109000 . .
Campanula punctata wRyIINTo0O . 70 29
Cirsium japonicum J 7Y 100 . .
Cirsium nipponicum var. yoshinoi 32 /7Y 99 24 :
Dianthus superbus var. longicalycinus HDJ>FF>a 2800 10 10"
Disporum smilacinum Faal 23 : :
Duchesnea chrysantha NEAFT 4900
Dunbaria villosa J 7 RXFE 400 .
Eupatorium chinense var. simplicifolium E3a RUNF 1605 24 .
Geranium thunbergii gr/i3w1 1150 - 10°
Geum japonicum LAV 600 .
Hypericum erectum FThrFUVUD 4000 : :
Imperata cylindrica var. koenigii FAHY 201099 90 N
Leibnitzia anandria TR 680 . .
Lespedeza pilosa XIONF 720
Leucosceptrum stellipilum ThHTUVD 400
Lysimachia clethroides FHhEZ/F 100
Lysimachia japonica JFRE 700
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Paeonia obovata RINFYI v oo . 17 17
Patrinia scabiosaetolia b i i i . 3°
Pertya robusta A TINNTR . 17 1"
Pertya scandens avvARO+ 185 . .
Platycodon grandiflorum X3 . 45" 51°
Plectranthus longitubus T¥FFavuT 480 . .
Pollia japonica Y7z394 4500
Polygonum filiforme T XkeF 5480 -
Prunella vulgaris var. lilacina YRGS 160 2"
Salvia japonica TXI/IEGLTVYD 59 -
Sanguisorba officinalis JLEQD 500
Themeda japonica AHIVHY 280
Vicia unijuga FTUTFUNF 320
BiRLZEE
Ardisia japonica Y7auy 32
Liriope minor EXY TS 30
Luzula capitata RRAA /) 800 . .
Ophiopogon ohwii FTHANS v /&5 27 10 10
EiRthES >
Calanthe discolor IExR 25 °
BE&DO%
Akebia quinata ToE 490
Akebia trifoliata SYNTTE 500
Ampelopsis brevipedunculata JT7RD 430
Caesalpinia japonica ST AIND 15
Celastrus orbiculatus VIO AERF 300 -
Clematis apiifolia i~y VI 3220 1 .
Clematis patens HhY T . 1" 1"
Clematis terniflora =D 58 : :
Dioscorea japonica /A€ 25
Lonicera japonica AANRXZ 350
Rhynchosia acuminatifolia FANG FTA 230 .
Smilax china YILEUANZ 45 3
Trichosanthes cucumeroides HZRATY 135 .
BEDO5
Kadsura _japonica YRrHhXZ 50 :
Stauntonia hexaphylla AN 404 60 *
Trachelospermum asiaticum var. infermedium TAhhXZ 260 .
BE(—FE)
Aeginetia indica var. gracilis FoNnNCFRIL 10000
FR(ZEE)
Corydalis incisa LASHFT< 9000
Lysimachia mauritiana TRy R 2000
Raphanus sativus var. hortensis NI T AV 30
Y HIEK)
Sasa kagamiana subsp. yoshinoi 7UYTIJRX : 17 .
fas 1706439 102631 41329
BYBELVERHINEESD. T BARGEE)
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