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O 7 #E7 U —1 THI 5 TIE “Basaltic obsidian” 2Si&EER/N S H 19 24, ]
JREEE L TRINTESZ ENHISNTHBD, 205 DML ERIT DWW TEEICH]E
INTWD (Doelman et al. 2008), LnL, EFIIINE THARENK 80 HFrLl &
WCORE2EBADFREMZEREL, ARIATOEREAZERIL TETHD,
“Basaltic obsidian” Z®D® DMNFIET 5 Z EHEKIZONIZFE U=, HiticH
WTEYZEBIRTLETHELR TH o, FEMFHRMITBNWTHEEA (B) &
=GN IEIREE WAEE~T AT ANEDOH Z7 AEKIUE] SRS EINTHB D, “Basaltic
obsidian” O X DL EBADEFEBRNHARENTREASN TN & Z2RR
L TWha,

4|l 2010 £ 11 Ao 7REE Y 1T 2 — R S0 D Dr. V. Popov DA T 1)
T—UxTHA (K1) ITHF S “Basaltic obsidian” DJFEEMZ AT HHESITHEE
N=DT, ZOHMIIBIT HREADOERCEECDY (T 2WMET M, BEAD
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O 7EF7TYE—Y T, o729+ A b —2 (Vladivostok) DAL HITIE
YRAEBHNIRN S, ZOLRAEEHIE, FE=RICHLYT 2814 ~7Ma 2V LY
ARRE, T TIVIURS, TIVHU RO LZERE R OZINES T IBEEL -
Amuro-Ussury FRI XA 57 LD —EE L TEK SN/, =D, Razdolnaya River,
Ilistaya River, Partizanskaya River, Arsenievka River MiE &1 & U HIZ Shkotovo
Plateau, PGiZ Shufan Plateau IZ43Wr 37z, M A VEHREEL S TH 65km B TV 5,
Shkotovo Plateau I&, #J 4, 536 knOHi#= B, H—DRATTUE—U T D
HELMM S I FED Orbervisti EFTIAN D, T UT—U THHFOHLETIE, Z0HS &
WE — 7 DS 900m 123 T 5, FUTXK L, Shufan Plateau I3 Razdolnaya River
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EH600m DEEHD B, FAINDOE<IE, N6 2 DOXRRAERHMASHAML,
DEMOHMNSEHT D “Basaltic obsidian” DEEBIA)INT & > TUIF UIXE W ERHE
B SR E AR




28195 (Doelman et al. 2008),
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2HHE (11/2) 1%, Ussuriisk 7225 H Ti&EM Td 5 Shufan Plateau D[F U < A
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B2 ZANL TWiz/Z Wiz Dr. V.Popov IC L B E LR EBE T IS AEkIN S
“Basaltic obsidian” IZIZRELPIT T2 D07 AT NHD, ODEDIE “Wet type”
ThD, O —2IF “Dry type” ENWHTETH 5, RiFITFEIT/KF THIREA DI
BEBOBMBEICEREINDSI DD TH D, BEIIEENELZTO L ERENT 2RHIE
HBLTIRINDHDTHDEND, FEEE, “Wet type” 1J, FEIOFHE THIRES D
K <SHEETZ2HDOTHD, PORERESTEHL20E2ML THEREINSD
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2 RS, 2D/, “Basaltic obsidian” EIESRDIZIZFHAENTIZIH F 0 @Y &
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Trudy Doelman, Robin Torrence, Vladimir Popov, Mihail Ionescu, Nickolay Kluyev,
Igor Sleptsov, Irina Pantyukhina, Peter White, and Mark Clements (2008) Source
Selectivity: An Assessment of Volcanic Glass Sources in the Southern Primorye
Region, Far East Russia. Geoarchaeology: An International Journal, Vol. 23,
No. 2, 243-273.

FIH G, V. Popov, [MIHIESE, HFEHESE, A Popov, (EEFFISE (2011) EHKREHBEA
DEER & A AR © 0> YRR T U — 1 TSRO LA B NS BT S KILTE
FDORFE. Occurrence and microtexture of the mafic obsidian from the late

Miocene basaltic plateau in the Primorye region, Russia.
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(Doelman et al.2008) % —&Bckim
K1 OS7ERTVE—VUIHAICET 25T

t&R1 OL7EHTVE—-UIHANSEHT BE(F 5 Mafic Obsidian DILZHH{E

H#hish - #h /544 | Far East Russia Far East Russia Far East Russia Far East Russia | Far East Russia Far East Russia Far East Russia
X% llistaya llistaya llistaya llistaya llistaya llistaya llistaya
sHElz Black Black Dark Blue Grey Pillow-core Pillow-rim Pillow-matrix

HSEES 201011041 20101104-2 20101104-3 20101104-4 20101104-5 20101104-6 20101104-7
CaO/Al:0s 0.51 0.49 0.49 0.48 0.48 0.48 0.48
TiO./K.0 2.37 2.84 3.49 3.50 3.14 3.19 3.29
FeO/MgO 1.52 1.34 1.34 1.34 1.49 1.57 1.563
Na.O + KO 3.88 3.87 3.65 3.41 3.65 3.88 3.80
SiO; 56.81 0.23 58.32 0.36 58.79 027 59.20 0.29 58.07 0.44 57.89 0.36 57.94 0.32
TiO; 1.44 0.06 1.35 0.06 1.36 0.06 1.39 0.05 1.33 0.07 1.31 0.05 1.33 0.06
Al,O; 14.97 015 15.36 0.15 15.30 0.09 15.34 0.08 15.29 0.4 15.19 0.4 15.21 0.6
FeO 9.15 0.25 7.66 0.8 7.62 020 7.55 0.9 852 044 8.75 0.23 8.61 022
MnO 0.13 0.08 0.14 0.07 0.15 0.08 0.16 0.08 0.12 0.07 0.14 0.07 0.15 0.09
MgO 6.02 0.3 5.72 0.9 5.67 0.21 562 0.16 5.70 0.9 5.59 021 5.65 021
CaO 7.58 029 7.57 014 7.45 0.4 7.31 017 7.31 026 7.24 032 7.29 031
Na.O 3.27 013 3.39 023 3.26 013 3.01 0.16 3.23 028 3.47 0.4 3.40 0.4
KO 0.61 0.04 0.48 0.03 0.39 0.04 040 0.04 042 0.04 0.41 0.03 0.41 0.03
Cl 0.02 0.01 0.01 0.01 0.01 0.01 0.01 0.1 0.01 0.1 0.01 0.01 0.01 0.01
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0
(Raw data) 99.67 97.44 98.32 98.40 98.63 98.74 99.06

(FNEE D 2010) Z—EBSkiR
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Photo.7 Pillow lava M E#3E8IC( “mafic obsidian” Photo.8 “mafic obsidian” MEMNEHTETIVS



Photo.9 llistaya river THREXL /= “mafic obsidian”

Photo.11  Pillow lavas M§iE & “mafic obsidian” (E{& 5 38) Photo.12 EE11MD#EK. Pillow lava ®J AIC “mafic obsidian”

Photo.13  “Dry Type” @ “mafic obsidian”. E\\RD & > ixfzDSample Photo.14 “Grey Obsidian”. S XAETRETHS
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Photo.15 [E&Z#+m% & 5 Pillow lavas @Et?&ﬁﬁﬁb‘ﬁbhé Photo.16  Pillow lava D KHE. Flﬁf‘lﬂi “maflc obsidian” T#®H %
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Photo.17  “mafic obsidian” DEx4. llistaya river THREXATHE Photo.18 “Grey Obsidian”. 5 RE TERREON RSN S
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PTERIDOPHYTA
Lycopodiaceae

1

Lycopodium clavatum

Equisetaceae
2 Equisetum arvense

3

Equisetum hyemale

4 Equisetum palustre
Ophioglossaceae

5 Botrychium multifidum var. robustum

6
7

Botrychium virginianum
Ophioglossum vulgatum

Osmundaceae
8 Osmunda cinnamomea var. fokiensis

9

Osmunda japonica

Dennstaedtiaceae

10

Pteridium aquilinum var. latiusculum

Parkeriaceae

11
12

Adiantum pedatum
Coniogramma intermedia

Aspleniaceae
13 Asplenium incisum

14 Asplenium scolopendrium
Blechaceae

15

Struthiopteris niponica

Dryopteridaceae

16
17
18
19
20
21
22

Arachniodes standishii
Dryopteris crassirhizoma
Dryopteris monticola
Leptorumohra miqueliana
Polystichum braunii
Polystichum retroso—paleaceum
Polystichum tripteron

Thelypteridaaceae

23
24

Phegopteris connectilis
Stegnogramma pozpi ssp. mollissima

Athyriaceae

25
26
27
28
29
30
31
32
33
34
35

Athyrium brevifrons

Athyrium deltoidofrons

Athyrium niponicum

Athyrium vidalii

Deparia conilii

Deparia pycnosora

Deparia pterorachis

Deparia pycnosora var. mucilagina
Matteuccia orientalis

Matteuccia struthiopteris

Onoclea sensibilis var. interrupta

GYMNOSPERMAE
Pinaceae

36
37
38
39
40

Abies sachalinensis
Larix leptolepis
Picea abies

Picea glehnii

Pinus banksiana
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41 Pinus koraiensis

42 Pinus nigra

43 Pinus strobus

44 Pinus sylvestris
Taxodiaceae

45 Sciadopitys verticillata
Cupressaceae

46 Chamaecyparis pisifera var. squarrosa

47 Thuja occidentalis
Taxaceae

48 Taxus cuspidate

ANGIOSPERMAE
DICOTYLEDONEAE
Juglandaceae
49 Juglans ailanthifolia
Salicaceae
50 Populus alba
51 Populus maximowiczii
52 Populus sieboldii
53 Populus tremula var, devidiana
54 Salix hultenii var. angustifolia
55 Salix integra
56 Salix jessoensis
57 Salix miyabeana
58 Salix rorida
59 Salix sachalinensis
60 Salix subfragilis
61 Toisusu urbaniana
Betulaceae
62 Alnus hirsute
63 Alnus japonica
64 Betula ermanii
65 Betula maximowicziana
66 Betula platyphylla var. japonica
67 Carpinus cordata
68 Ostrya japonica
Fagaceae
69 Castanea crenata
70 Quercus dentate
71 Quercus mongolica ssp. crispula
72 Quercus rubra
Ulmaceae
73 Ulmus japonica
74 Ulmus japonica f. suberosa
75 Ulmus laciniata
Moraceae
76 Humulus lupulus var. cordifolius
77 Morus australia
Urticaceae
78 Laportea bulbifera
79 Pilea pumila
80 Urtica platyphylla
Loranthaseae
81 Viscum album ssp. coloratum
Polygonaceae
82 Antenoron filiforme
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83 Fallopia convolvulus

84 Fallopia dumetorum

85 Persicaria lapathifolia

86 Persicaria longiseta

87 Persicaria nepalensis

88 Persicaria perfoliata

89 Persicaria senticosa

90 Persicaria sieboldii

91 Persicaria thunbergii

92 Persicariar viscofera

93 Polygonum arenastrum

94 Polygonum aviculare

95 Reynoutria sachalinensis

96 Rumex acetosella

97 Rumex obtusifolius
Portulacaceae

98 Portulaca oleracea
Caryophyllaceae

99 Cerastium glomeratum*

100 Cerastium holosteoides var. angustifolium
101 Cucubalus baccifer var. japonicus
102 Moehringia lateriflora

103 Sagina japonica

104 Silene armeria

105 Stellaria aquatica

106 Stellaria media
Chenopodiaceae

107 Chenopodium album var. centrorubrum
Amaranthaceae

108 Amaranthus retroflexus
Magnoliaceae

109 Magnolia hypoleuca

110 Magnolia praecocissima var. borealis
Schisandraceae

111 Schisandra chinensis
Cercidiphyllaceae

112 Cercidiphllum japonicum
Ranunculaceae

113 Aconitum yezoense

114 Actaea asiatica

115 Adonis ramose

116 Anemone debilis

117 Anemone flaccida

118 Aquilegia flabellata var. flaballata

119 Caltha palustris var. enkoso

120 Cimicifuga simplex

121 Ranunculus cantoniennsis

122 Ranunculus silerifolius

123 Thalictrum minus var. hypoleucum

124 Thalictrum sachalinense

Glaucidiaceae
125 Claucidium palmatum
Berberidaceae
126 Caulophyllum robustum
127 Diphylleia grayi
128 Epimedium grandiflorum var. thunbergianum
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Lardizabalaceae

129 Akebia trifoliate
Chloranthaceae

130 Chloranthus japonicus

131 Chloranthus serratus
Aristoloshiaceae

132 Asiasarum heterotropoides
Paeoniaceae

133 Paeonia obovata
Actinidiaceae

134 Actinidia arguta

135 Actinidia polygama
Guttiferae

136 Hypericum erectum
Papaveraceae

137 Chelidonium majus var. asiaticum

138 Corydalis ambigua
Cruciferae

139
140
141
142
143
144
145
146
147

Arabis lyrata var. kamtschatica

Arabis serrata var. glauca
Barbarea vulgaris

Capsella bursa—pastoris
Cardamine leucantha
Cardamine scutata

Rorippa indica

Rorippa islandica

Rorippa sylvestris

Saxifragaceae

148
149
150
151
152
153
154
155

Chrysosplenium flagelliferum
Chrysosplenium grayanum
Chrysosplenium kamtschaticum
Hydrangea paniculata
Hydrangea petiolaris

Ribes rubrum

Schizophragma hydrangeoides
Tiarella polyphylla

Rosaceae

156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

Agrimonia japonica
Filipendula kamtschatica
Fragaria X ananassa
Fragaria vesca

Geum aleppicum

Geum macrophyllum var. sachalinense

Malus baccata var. mandshurica
Malus toringo
Potentilla centigrana

Potentilla fragarioides var. major

Potentilla freyniana
Prunus maximowiczii
Prunus salicina
Prunus sargentii
Prunus ssiori

Rosa davurica

Rosa multiflora

Rubus idaeus var. aculeatissimus

Rubus idaeus var. aculeatissimus f.

Rubus parvifolius

concolor
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176 Sorbus alnifolia
177 Sorbus commixta
Leguminosae

178 Amphicarpaea bracteeata ssp. edgeworthii var.

179 Desmodium podocarpium ssp. oxyphyllum
180 Lespedeza bicolor

181 Lespedeza cuneata

182 Maackia amurensis var. buergeri
183 Pueraria lobata

184 Robinia pseudoacacia

185 Trifolium hybridum

186 Trifolium pretense

187 Trifolium repens

188 Vicia cracca

189 Visteria floribunda

Oxalidaceae

190 Oxalis corniculata

191 Oxalis fontana

Gel92 aniaceae

192 Geranium sibiricum var. glabrius
193 Geranium thunbergii
Euphorbiaceae

194 Acalypha australis

195 Euphorbia helioscopia
Daphniphyllaceae

196 Daphniphyllum macropodum var. fumile
Rutaceae

197 Phellodendron amurense

198 Skimmia japonica var. intermedia f. repens
Anacardiaceae

199 Rhus ambigua

200 Rhus javanica var. roxburgii

201 Rhus trichocarpa
Aceraceae

202 Acer japonicum

203 Acer mono

204 Acer mono var. mayrii

205 Acer negundo

206 Acer palmatum var. amoenum

207 Acer palmatum var. matumurae
Hippocastanaceae

208 Aesculus turbinate
Balsaminaceae

209 Impatiens noli-tangere
Aquifoliaceae

210 Ilex crenata

211 Ilex crenata var. paludosa
Celastraceae

212 Celastrus orbiculatus

213 Celastrus orbiculatus var. papillosus
214 Euonymus alatus f. ciliato—dentatus
215 Euonymus fortunei var. radicans
216 Euonymus oxyphyllus

217 Euonymus sieboldianus
Staphyleaceae

218 Staphylea bumalda
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Buxaceae

219 Pachysandra terminalis

Vitaceae

220 Ampelopsis glandulosa var. heterophylla
221 Vitis coignetiae

Tiliaceae

222 Tilia japonica

223 Tilia maximowicziana

224 Tilia maximowicziana var. yesoana
Thymelaeaceae

225 Daphne kamtschatica ssp. Jezoensis
Elaeagnaceae

226 Elaeagnus multiflora var. crispa f. orbiculata
Violaceae

227 Viola acuminate

228 Viola collina

229 Viola kusanoana

230 Viola selkirkii

231 Viola tricolor

232 Viola verecunda

Cucurbitaceae

233 Gynostemma pentaphyllum
Onagraceae

234 Circaea cordata

235 Circaea mollis

236 Epilobium glandulosum var. asiaticum
237 Oenothera biennis
Alangiaceae

238 Alangium platanifolium var. trilobum
Cornaceae

239 Cornus controversa
Araliaceae

240 Acanthopanax divaricatus

241 Acanthopanax sciadophylloides

242 Aralia cordata

243 Aralia elata

244 Kalopanax pictus

Umbelliferae

245 Angelica genuflexa

246 Angelica ursina

247 Anthriscus sylvestris

248 Chamaele decumbens

249 Cryptotaenia japonica

250 Daucus carota

251 Heracleum dulce

252 Hydrocotyle ramiflora

253 Oenanthe javanica

254 Osmorhiza aristata

255 Sanicula chinensis

256 Torilis japonica

DICOTYLEDONEAE

Pyrolaceae

257 Chimaphila japonica
258 Pyrola japonica

259 Pyrola renifolia
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Ericaceae

260 Vaccinium japonicum

261 Vaccinium smallii

Primulaceae

262 Lysimachia japonica f. subsessilis
263 Lysimachia vulgaris var. davurica
Styracaceae

264 Styrax obassia

Oleaceae

265 Fraxinus mandshurica var. japonica
266 Ligustrum tschonoskii

267 Syringa reticulata

268 Syringa vulgaris

Gentianaceae

269 Gentiana zollingeri

270 Tripterospermum japonicum
Apocynaceae

271 Vinca minor
Asclepiadaceae

272 Cynanchum caudatum

273 Metaplexis japonica

Rubiaceae

274 Asperula odorata

275 Mitchella undulate

Boraginaceae

276 Myosotis arvensis

277 Myosotis scorpioides

278 Symphytum officinale

Labiatae

279 Clinopodium chinense var. shibetchense
280 Clinopodium sachalinense

281 Elsholtzia ciliata

282 Glechoma hederacea var. grandis
283 Lycopus uniflorus

284 Prunella frutescens

285 Prunella vulgaris ssp. asiatica
286 Scutellaria abbreviate

287 Scutellaria peinensis var. ussuriensis
288 Teucrium viscidum var. miquelianum
Solanaceae

289 Solanum nigrum

Scrophulariaceae

290 Mimulus nepalensis

291 Verbascum thapsus

292 Veronica arvensis

293 Veronica serpyllifolia

294 Veronicastrum sibiricum var. yezoense
Phrymaceae

295 Phryma leptostachya ssp. asiatica
Plantaginaceae

296 Plantago asiatica

297 Plantago lanceolata

298 Plantago major

Caprifoliaceae

299 Lonicera morrowii

300 Sambucus racemosa ssp. kamtschatica
301 Viburnum furcatum

VYR

T 7N
AV A

YOS UUH

afFAE
AN g

II3/+%#

NI TR

EoEA4H

YFEE

IY~VARH

N RA
LTHHXNY A (FEH)

Uy R oR

77U Ry
PN

FauFo/bhvHE

EXAYV V=T =TV U

A4 E#

A~
HHAE

7 hxE#

V% VA
YNVT Y RFY

LASY+H

JINT TPk
U R LY
Bl Yok

PVH

Y~ 7L~

N ea T 2v)
FTXFFaTTa

¥ NAY

=V a R

T %

YR
foIr I NEYFI VY
TYEYFIVY
V=5

FR#

A XRF X%

a</NTYE

IR A A F
va— REY XA b
HFARX) 77 Ux*
AT T T *
T ITHA VY

NI RIIIHE

INE R VY

FA/NaE

A ANz
NI FAF N axk
YA A AN ax

RAAXSE

XX RS
=9 kra
FHIA I *



302 Viburnum opulus var. calvescens
303 Viburnum wrightii
Adoxaceae

304 Adoxa moschatellina
Valerianaceae

305 Patrinia scabiosaefolia
Campanulaceae

306 Adenophora triphylia var. japonica
307 Codonopsis lanceolata
Compositae

308 Adenocaulon himalaicum

309 Ambrosia artemisiifolia

310 Anaphalis margaritacea ssp. yedoensis
311 Arctium lappa

312 Artemisia japonica

313 Artemisia Montana

314 Aster glehnii

315 Aster novi-belgii

316 Aster scaber

317 Bidens frondosa

318 Bellis perennis

319 Cacalia hastata ssp. orientais var. orientalis

320 Carpesium abrotanoides

321 Carpesium cernuum

322 Carpesium triste

323 Chrysanthemum leucanthemum

324 Cirsium kamtschaticum

325 Cirsium kamtschaticum ssp. pectinellum
326 Cirsium pendulum

327 Cirsium vulgare

328 Conyza canadensis

329 Erigeron annuus

330 Eupatorium chinense var. oppositifolium
331 Eupatorium chinense ssp. sachalinense
332 Helianthus tuberosus

333 Hieracium aurantiacum

334 Hieracium pratense

335 Hieracium umbellatum

336 Hypochoeris radicata

337 Inula salicina

338 Ixeris dentata var. albiflora f. amplifolia

339 Ixeris stolonifera

340 Lactuca raddeana var. elata

341 Leibnitzia anandria

342 Matricaria inodora

343 Petasites japonicus var. giganteus
344 Picris hieracioides var. glabrescens
345 Rudbeckia laciniata

346 Senecio cannabiolius

347 Senecio vulgaris

348 Solidago altissima

349 Solidago gigantea var. leiophylla
350 Solidago virgaurea var. asiatica
351 Solidago virgaurea var. gigantea
352 Sonchus asper

353 Sonchus brachyotus

354 Taraxacum hondoense
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355 Taraxacum officinale

356 Youngia japonica
MONOCOTYLEDONEAE

Liliaceae

357 Allium victorialis var. platyphyllum

358 Disporum sessile

359 Disporum smilacinum

360 Erythronium japonicum

361 Gagea lutea

362 Memerocallis middendorfii var. esculenta

363 Hosta sieboldii var. rectifolia

364 Lilium cordatum var. glehnii

365 Lilium medeoloides

366 Maianthemum dilatatum

367 Ornithogalum montanum

368 Paris verticillata

369 Polygonatum odoratum var. maximowiczii

370 Smilacina japonica

371 Streptopus amplexifolius var. papillatus

372 Trillium kamtschaticum

373 Trillium tschonoskii

374 Veratrum grandiflorum

Iridaceae

375 Sisyrinchium mucron—atum

Juncaceae

376 Juncus effusus var. decipiens

377 Juncus tenuis

378 Juncus kraneri

379 Juncus leschenaultii

Commelinaceae

380 Commelina communis

381 Tradescantia reflexa

Gramineae

382 Agrostis alba

383 Anthoxanthum odoratum

384 Brylkinia caudata

385 Calamagrostis langsdorffii

386 Dactylis glomerata

387 Digitaria violascens

388 Echinochloa crus—galli

389 Elymus repens

390 Eragrostis multicaulis

391 Festuca ovina

392 Festuca pratensis

393 Lolium perenne

394 Melica nutans

395 Milium effusum

396 Miscanthus sinensis

397 Panicum bisulcatum

398 Panicum capillare

399 Paspalum thumbergii

400 Phalaris arundinacea

401 Phleum pretense

402 Phragmites australis

403 Poa annua

404 Poa pratensis

405 Sasa senanensis
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406 Setaria pumilla o /)an

407 Setaria viridis x/an /Y
Araceae H o EFE

408 Arisaema serratum < LT

409 Lysichiton camtschatcense I AR gy
410 Symplocarpus fotidus var. latissimus AV A/
Typhaceae H<E

411 Typha latifolia e~
Cyperaceae hvyUsHE
412 Carex blepharicarpa EEYYYa
413 Carex breviculmis A

414 Carex doenitzii aAZXFxT
415 Carex fedia var. miyabei ta— R4~
416 Carex insaniae |l =DAS- 94

417 Carex japonica |==0740a

418 Carex lanceolata |k

419 Carex maximowiczii a7

420 Carex mollicula E AT RY
421 Carex phacota [ =0y

422 Carex rhynchophysa F A B2
423 Carex siderosticta BEHR T

424 Carex stipata FAH U XA
425 Scirpus tabernaemontani 7

426 Scirpus wichurae TTIHY
Orchidaceae SR

427 Calanthe tricarinata PR TR
428 Cephalanthera longibracteata A SV A
429 Cephalanthera falcata ¥oov

430 Coeloglossum viride TAF KU

431 Cremastra appendiculata Y ANNA T
432 Cremastra aphylla EAUT
433 Epipactis papillosa T RARXT
434 Liparis kumokiri JEXFY VY
435 Liparis makinoana TV ) 7EFI VY
436 Gymnadenia camtschatica JERFRY
437 Oreorchis patens a4

438 Spiranthes sinensis var. amoena SV aYa
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Natural Reproduction of chum salmon, Oncorhynchus keta, in the upriver of Ishikari River
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