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Lithofacies from the “Kanagaso-ishi” Tuff Corresponding to the Lower
Miocene Akahotani Formation Observed in Eastern Komatsu City,
Ishikawa Prefecture, Central Japan

Satoshi HIRASAWA'™*, Shinji TSUKAWAKI?, Makoto KASHIDA”,
Tatsuya SAKUMOTO" and Takashi OKADA®

Abstract

Reports were provided for lithofacies and a depositional setting on the “Kanagaso-ishi” Tuff which
were quarried from the Kanagaso Stone Quarry in Kanagaso Town in eastern Komatsu City (in Ishikawa
Prefecture, northern central Japan). Stone from the “Kanagaso-ishi” Tuff was once a popular stone
material which was widely used in the interior and exterior of buildings in Japan. The cultural value of the
stone and its quarry are described in a tourism promotion website page entitled “The Story of Komatsu's
Gems-A Stone Culture Polished in the Flow of Time”, which was approved by the Japanese government’s
Agency for Cultural Affairs in 2016. The “Kanagaso-ishi” Tuff is regarded to be lithologically correlated
to the Lower Miocene (Burdigalian) Akahotani Formation. This is one of the pyroclastic deposits left
during the formation of the Sea of Japan in the time from the Oligocene epoch to the middle Miocene
epoch. As such, by researching the “Kanagaso-ishi” Tuff, we can provide clearer details regarding the
geological history of Japan during the Neogene period. The lithofacies of the “Kanagaso-ishi” Tuff are
classified into the following four categories: Lithofacies 1 (massive, poorly sorted pumiceous lapilli tuff
made up of the thick lower interval of the quarry); Lithofacies 2 (massive to laminated fine tuff which
contains patch-like pumiceous lapilli tuff and polymictic gravel from volcanic rocks); Lithofacies 3 (an
alternation of thinly and indistinctly bedded pumiceous lapilli tuff and fine tuff with plane horizontal
and low-angle cross-stratification, predominantly in the upper interval of the quarry); and Lithofacies
4 (deformed pumiceous lapilli tuff-fine tuff alternations with slump folds, load casts and water escape
structures, accompanied with Lithofacies 3). The above lithofacies are not very likely to be “hot-
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state” pyroclastic flow nor fluvial to shallow-water deposits but rather are regarded to be primary or
resedimented pyroclastic deposits that had accumulated on the middle to lower slope settings as slumped
and “cold” volcaniclastic gravity flow deposits. Providing data on the lithofacies of the stone materials
also contributes to a deeper understanding of the unique stone culture of Komatsu city. For example, the
“striped” and “honeycomb” patterns that are recognized in the tuffs are identified as the Lithofacies 1,
and Lithofacies 3 and/or 4, respectively. This geological approach to the study of the stone materials that
include the “Kanagaso-ishi” Tuff, are expected to shed new light on the stone culture of the city.

Key Words: Akahotani Formation, depositional setting, Early Miocene epoch, “Kanagaso-ishi” Tuff,

Komatsu city, lithofacies, pyroclasts
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Fig. 1 Simplified geological map showing the Early-to-
Middle Miocene lavas, pyroclastic and sedimentary
rocks in the northern Hokuriku region with an index
map indicating locality of Kanagaso Stone Quarry.
The geological map is modified after Kaneko (2001).
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Fig. 2 (next page) Schematics showing the localities and outlines of Kanagaso Stone Quarry at a southern spur of Mt.
Nishio-Kannon, Kanagaso Town (eastern Komatsu City). (A) Localities of the southern and western open quarries
composed of Kanagaso Stone Quarry. Table at the lower left indicates measurements of maximum width and height
of the quarries. (B, C) Outlines with indications of measured sections in the southern open quarry (B) and western

open quarry (C).
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Fig. 3 (next page) Distant views of Kanagaso Stone Quarry. This Quarry is comprised of southern and western open
quarries. (A, B) Photographs showing the locational relationship between the two mines. (C, D) Overall appearance
of the southern (C) and western (D) open quarries. (E) Chainsaw-type quarrying machine cutting the flat ground of
the southern open quarry. The machine processing results in regularly arranged cuboid-like blocks of tuff. (F) Grid-
like patterned cutting marks by chain-saw excavation on a vertical quarry face. (G) An example of “Kanagaso-ishi”
Tuff used as an exterior material (stone storehouse in precincts of Kanagaso-Hakusan shrine). Scale bars in (F)

and (G) equal 50 cm.
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Fig. 4 (next page) Columnar sections of “Kanagaso-ishi” Tuff (Lower Miocene Akahotani Formation) measured in
Kanagaso Stone Quarry. “Kanagaso-ishi” Tuff is characterized by four lithofacies, that is, massive pumiceous lapilli
tuff (Lithofacies 1), fine tuff with patch-like pumiceous lapilli tuff and volcanic rock gravels (Lithofacies 2), pumiceous
lapilli tuff-fine tuff alternations (Lithofacies 3) and the alternations suffered by soft-sediment deformations (Lithofacies
4). The southern open quarry (lower section) is dominated by Lithofacies 1, but the western one (upper section)
mainly consists of Lithofacies 3 and 4. Thickness in the both sections is based on apparent dips of bedding planes.
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Table 1 Abbreviations used in the outcrop photographs (Figs. 5-8, 10).

E& 5 (Abbrevs.) B Explanation f#FALT-B (Used Figures)
AFT AT LT MR 8 amalgamated fine tuff beds Fig. 7B
AGL 22 LA T andesite gravel Fig. 6G
ALT BTk BRI altered lapilli tuff Fig. 5D
APF AT K LI TR P o & B R ORI IR 5 D T8 alternation of pumiceous lapilli tuff and fine tuff Fig. 8E, F
BLT 2 LT MRLERDC e i (B oD iR 53) bifurcated layer of fine tuff (pink-hatched) Fig. 7E
CcDT AT K ILIBEEE R S ORI A IR (SR DB EE) clastic dike of pumiceous lapilli tuff (purple-hatched) Fig. 8C, D
CLM G colorless mineral Fig. 5H
CRS 22 e R cross-stratification Fig. 6F, H
CRX TNy T AT LT R S B current ripple-like cross-stratification Fig. 7D
CT™ T:?é#ﬂ%(lf$7ﬂ]¢i'lﬂ cutting mark resulting from excavation Figs. 5A, C, J; 7B
DFS BRI A T O B deformed FTF stratification Fig. 8D,
DOsS e D A B IR il A 3 discontinuous and obscure stratification Figs. 6A, H; 7D, E, H, |
FEC B G S O T fragment of euhedral crystal Fig. 5H
FFT EERETHRIEE I felsic fine tuff Figs. 5B, F, G, I; 6B, F-H; 7A-E, H, I; 10C
FIR EERESREAS felsic intrusive rock Fig. 5N
GBD LA EO BN gabbroic dike Fig. 5L
GVR KILE B (6P Tt B i) gravel of volcanic rock (in Fig. 6F, yellow-hatched) Figs. 51; 6F
HAJ e f 2 i R high-angle joint Fig. 5A-C
IGT Ui (APl i ZEPRII: Sy ess inversely graded pumice lapilli tuff Fig. 7F, G
IPT A OMAROS impression of pumice texture Fig. 5G, H
LAJ A 7R B low-angle joint Fig. 5B, C
LAX (A 72 e B low-angle cross-stratification Fig. 7C, D
LCT o TR load cast Fig. 53, K
LSR VEBLL = A=) 7 leached scoria Figs. 5I; 6G, H
LTB L RRO JE B (SR DB ) lenticular bedding (purple-hatched) Fig. 7E
LTC KILDHRLEER 5 1 large fine tuff clast Fig. 8E, F
MPT LR OMWIRA B ALHRLEE R massive and poorly sorted fine tuff Fig. 7F, G
ocM ﬁ?@%éw*ﬁ‘kﬁi%fi ocher clayey material Fig. 5E, F
PDN SAPEZE plastic deformation Fig. 6C, D
PLP ﬁ"E@melé’cﬁf" (IR pore of leached pumice Fig. 5D-H
PLT A LIBREE R pumiceous lapilli tuff Figs. 5B, F, G, L, N; 6A, B, D, F, G; 7A-E, H, I; 10B, C
PPB JEBRE (AT U FE R o R elliptical pumice clast parallel to bedding plane Fig. 7F, G
PPL BRAICZ LW pumice poor layer Fig. 6A
PPS SEATRE plane parallel stratification Fig. 7C-E
PUM [:¥a) pumice Figs. 5D; 71
RGL hiisesy: S rhyolite gravel Fig. 6G
RLF MEEESE rounded lithic fragment Fig. 5G
RMG MBS =gk rounded mineral grain Fig. 5SH
SDT AT T HDHNTIIVEA G LI AIDRLEE IR APk di4y)  slumped or plastically deformed fine tuff (pale pink-hatched)  Fig. 8C, D
SES /R i slight erosional surface Fig. 7C, D
SPA ENEIEIDEY S stretched part of the alternation Fig. 8E
SSs FECHRMEHR O AT T shallow syncline-like slump structure Fig. 8A, B
T™S FER LA tuffaceous mudstone Fig. 5, K
TRC FHVRLERI A O 1A fine tuff rip-up clast Fig. 6B, D
ubs Wtk FEER undulated stratification Fig. 6F
ULT AL O K IR IR unaltered lapilli tuff Fig. 5D
um2 kA2 B uppermost part of Lithofacies 2 Fig. 6F
upP2 A2 upper part of Lithofacies 2 Fig. 6F
uUwD Ji& i AT stratigraphic upward Figs. 5A-C, E-G, J, L, N; 6A, B, D, F-H; 7C-I; 8A-F
VRF KR volcanic rock fragment Fig. 6H
WPT BEIR A O R LS weathered part of tuff Fig. 5A
XLT AT KL BRI S D xenolith of pumiceous lapilli tuff Fig. 5N
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FEEL, DO THIKA R % B~ TBEIR O
A xR Kk & LCET (K5E, G, H)o 72
2L, BEAEOEAIZERL TZERE Z2oTWES
(5D, E, [X6A, B)o #H (HBHUE) ORE S,
MK KD S AR TImIZETH B, BADEIKE
BIURALEHOEEIT—EET, BHEIZL-T
BB 2 L9 5 (IKBE, [XI6A). FEEICZ L
WXHETYH, BEHERLoEMNTE AL AL N
WZEDD, BRIETEA & AR GIXIEE O K
INEEEEIR S &2 % (IKBE, G, H, H6A, B),
KM OPLTIX, BAE R DR SFFTOBMEZ W&
% (X4, [X6B ~E)o TN HPLTORE A3
(‘5H4H4) OHIE % = TFFTE W U AHHOBIETH b
TEE 7 EFFTUAAD b DIEEE0 Sz v, 5D

FERIE, RO %E L 7RE S 72138 TH 5 (1K
6B, D)o WHEIKRETY, BEIEIPLTZEEL LT
FTRINTBY, EWIZEML T (K6B).
BEEDTEEERB X VK & S1d, EHRIRRL AR TR &
BemfBEEO b O» 6, WEHHEEREORE SN
HEOWHR (EXimPll, ®&AEE10cmIiZE) &
Lr4kCTHDH (M6B, D, E)o WIMEEZRTIE
B L7285 % b oBigEb A 515 (K6C, D)o
2—2) B2 Ny FROBHKLMERE &K

LA % & OHALRR S

EAH21E, 28y FAIROBLIRPLT %2 B g # 12 & T
B~ e, KiEEEE &b %) R SRR S
NAHFFTCTH S (M4, X6F ~H)o AT MY L
HOIXEoOARED LN, T2 [BETAH] 2%
BT 2 EMOFCROEVEGE Ho 5 (M4), 72
2L, MIREKERE & L CREBE TAY Y HICBW
T b BV, RHXEIEA % EBEZLIMTH 5

X5

Fig. 5

(RE) THETAI O—BHMLEEHR. (A B) MBETAI OFARELIBRMUMERSE (PLT) 8XUPLTE M
ALERE (FFT) EDEE. (A) WBRGPLTOERE. £HICKY IBETA] ICHELHEBEZTRT. TEIMIIRE
TH5. (B) BEMOEVPLT-FFTAERE. BE@EmIZEMNTL, #20° t~AEHMLTWS. EA~SHDOEHELE
Hdnd. (C) PLTIZER SN -H£&LGHIE (D) REDELEERESIUVAE~FEREZETIEEHDAH N
BPLT (HESIh-YIEORE). FELTEL, TEHELFLEAEOERNBHLTWS-0, SHBLEMREL-
TW5. (E, F) BIREHEDEH SHETHRMADEARTRETHS. (E) EENLEELKPLT. THETHI O
BRYLGNEETRS. (F) FLEEOEGHNSHEPLTELUVEE L TWAWFFT. FBAa~HBEOMKITRYEN,
BRADBREICHEH D NVEFRELTWS. (G, H) THETH] OMANEERT DEAFRDOFFT. (G) PLT
DELELEFFTOEH. EHICHABSKEERCBERLEBRONEDH DN ERRETHY, THELZBEER T
9. (H) PLTOEZ 2L IFFTOMLATE. EREYMOABRIN-HFOEAROBBEREZEOES,, AR LK
BRABOMELAO5NS. () FFTROXRILAEDA~EAMS IR Y 7. RaYTFEIEBELTEY, BEE
FHBRLTWAEALE L. 0, K) FEROEBRINEHRREGREREDERE. LHITHBER THAFFTIZH
%95 (LLOPLTICEAL=XRLUENER. WFhiBEAEICHLEAIZHRZTLTWS. (L)EHED MUEER.
ZLCRAIELTWS. (M) EHEEAAOKAR GIE#SBEMEOLATE). (N) EREOXUERRK. B85
ThHAHAPLTOHEESZET. (0) EREEAZOBRAR WPFEOILATE). F£FEIIEAEXR (A C-E G,
I, L-O) B&LUHEBIEXRT (B, F, H, J, K) TEE. X7 —ILA—IEFFNZFh0.1cm (M), 0.5cm (H), lcm (F,
G, I, K, O) 8&U10cm (AE, J, L, N) TH5.

(next pages) General lithofacies of the “Kanagaso-ishi” Tuff. (A, B) Pumiceous lapilli tuff (PLT) and PLT-fine tuff
(FFT) alternations predominantly in "Kanagaso-ishi" Tuff. (A) Thick bed of massive PLT. The massive lapilli tuff
displays its unique yellowish color due to alternation. Weathered parts of the tuff are pale gray. (B) Unrhythmical
alternations of PLT and FFT. Apparent bedding dips to the north at roughly 20 degrees. Minor faults and low-
to high-angle joints are also observed. (C) Conjugate joints formed in PLT. (D) Unaltered gray and altered light
yellow-to-reddish brown parts of PLT. Note almost all pumice clasts leach out in the both parts to result in porous
lithofacies. Polished surface of an ashlar stone. (E, F) Porous, massive and poorly sorted lithofacies of the tuffs. (E)
PLT with altered matrix, typical appearance of the Tuff. (F) PLT with unaltered matrix and unaltered FFT. Leached
pores of pumice clasts are filled or coated with yellowish-to-dark brown clayey material. (G, H) Poorly sorted FFT
consisting of fine-grained portions of “Kanagaso-ishi” Tuff. (G) Lithofacies of FFT and PLT matrix. Rounded lithic
fragments and impression of leached pumice clasts are contained in the fine tuff. Bedding plane between the tuffs
is indistinct. (H) Close-up photo of the PLF matrix (FFT). FFT contains sand-sized, fairly rounded or fragmental
euhedral crystals of colorless mineral. Impression of pumice texture is also preserved. (I) Rounded to subrounded
gravels of volcanic rocks and a scoria clast sparsely contained in FFT. The scoria clast is generally fairly leached to
result in leached pores. (J, K) Thin layer of greenish-gray tuffaceous mudstone suffered soft-sediment deformation
(indicated by a load cast). Upper part of the layer gradually changes into the overlying FFT. (L-O) Volcanic dikes
intruding into PLF at high angles to bedding. (L) Significantly weathered dike of mafic volcanic rock. (M) Porphyritic
texture of the mafic dike, close-up photo of a fracture surface in a rather fresh part. (N) Felsic dike containing
xenolith of PLT. (O) Porphyritic texture of the felsic dike, close-up photo of a wall of the quarry. The photographs are
taken at the southern open quarry (A, C-E, G, I, L-O) and western open quarry (B, F, H, J, K). Scale bars equal 0.1
cm (M), 0.5cm (H), 1 cm (F, G, I, K, O) and 10 cm (A-E, J, L, N).
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EBIE, B —BEICHEMICESININUAEE (THXM) &FBREBELRKERE (1) ~fxXBEE (L3R
) THEHEOHTONE. (G) BH2BRLHOTHRE. IRERIKRAZFFTIZ, EATRTHAINLERMAEEDE L
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Fig. 6 (next page) Massive pumiceous lapilli tuff (Lithofacies 1, A-E) and fine tuff with patch-like pumiceous lapilli tuff and
gravels of volcanic rocks (Lithofacies 2, E-H). (A) PLT exhibiting massive (lower-left) and discontinuous, obscurely
stratified (central-to-upper right) lithology. Unrhythmically alternated pumice-rich and pumice-poor thin intervals
constitute the stratified interval. (B-E) Rip-up clasts of FFT contained in very poorly sorted PLT. (B) Rip-up clasts
showing various sizes and shapes. Although they are relatively densely included in PLT, each clast displays matrix-
supported textures. (C) Plastically deformed surface of the rip-up clast shown in (B). (D) Concavely bent fragment
of a FFT bed contained isolatedly in PLT. (E) Internal sedimentary structure preserved within a stratified FFT clast,
close-up of Photo D. (F) Upper to uppermost parts of Lithofacies 2. Indistinctly stratified FFT with gravels (uppermost
part of Lithofacies 2) overlies on massive FFT (upper part of Lithofacies 2) by an indistinct bedding plane. The
uppermost part is characterized by sparsely arranged volcanic rock gravels (lower interval), and overlying obscurely
undulated middle and cross-bedded upper intervals. (G) Lower interval of the uppermost part of Lithofacies 2.
Poorly sorted, rounded to subrounded pebbles of andesitic and rhyolitic rocks are contained in massive FFT.
Leached scoria clast is also recognized. (H) Middle to upper intervals of the uppermost part of Lithofacies 2.
Discontinuous, relatively sand-sized lithic fragments- and granule-rich layers consist of indistinct cross-stratification.
Long axis of the gravels paralleling to the bedding plane. All photographs are taken at the southern open quarry.
Scale bars equal 2 cm (C), 5 cm (E, G, H) and 10 cm (A, B, D, F).
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Fig. 7 (next pages) PLT-FFT alternation (Lithofacies 3). (A) Typical successional pattern of the alternated beds which
tend to be predominantly in PLT, generally unrhythmic and fairly indistinct bedding planes. (B) FFT-dominant
alternating beds of PLT and FFT. Significant amalgamation of FFT results in thin and laterally discontinuous
intervals of PLT. (C-E) Stratificational patterns showing in Lithofacies 3. PLT and FFT layers show irregular
thickness and discontinuous bedding planes. (C, D) Plane-parallel and low-angle cross-stratification. Sets of
the each stratification irregularly alternate one another. PLT sometimes slightly or deeply erodes underlying FFT
layers. (E) Lenticular-like bedding and bifurcated (or cross-laminated) tuffs layers. Discontinuity of bedding is
significant in this interval. (F-I) Internal sedimentary structures of the facies elements. (F, G) Inversely graded PLT
and massive FFT layers. PLT beds are generally shown massive lithofacies but sometimes forms discontinuous
inverse grading. Several elliptical pumice clasts (leached pores) within PPL parallel to bedding planes. Any
internal structures are not recognized in thin layers of FFT. Dark gray portions of the lower FFT layer in the Photo
G are machine oil stains. (H, I) Obscure, discontinuous parallel lamination within a relatively thick FFT bed. The
lamination is formed by horizontally arranged sand-to-granule-sized grains. The photographs are taken at the
southern open quarry (C, F) and western open quarry (A, B, D, E, G-I). Scale bars equal 2 cm (I, F), 5 cm (G, H),

10 cm (C-E) and 50 cm (A, B).
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O EERIZA SN, EMH3D LEED D WIETFEIZEED WY D,

N5 (X4), RANIW AW IZEHM3% 7 9 PLT-FFT ERAIX, FICAT Y THh S MW EREET
HRETHY, TRGICERESKETERE L% Mo oNns (K8), EHEIZ L - TERERE
RS (4, [8). D728, ‘HAHA%E 7 EK A IV DEREZETLHOD, 25 v THEEIZAM
DORERRL T, #IEB L O AR & X a3 e 3k DXMEFIZblzo TSNS (K4), AT 0T

&8

(RE) SHEYMERBEEZ L OB NUMERE EEREMALEREDEE (5184). (A, B) AHH4THMT S
AV TEBRHER. (A) BOMGERRORS Y THEE (B) LWV =EFKRORZ Y TEH. (C, D) EfFHKD
ASUTRHMERIFFTRE L UPLTORBER. A5V TEBIERTH, IOFFTBER—THD. (C) RSV THE
HLE=FFTEB L, THEELPLTORBER. RSV TBOTHICH, FFTORBHEEZZ L CE LEPLTORE
EIRAEREOOND. (D) BRBEREBNENDESIZLTEMER L-EAEETRIFFTE. FFTRORNERHE
BREELEAEETITIAELSICER LTS, (E) FFTERBEREBIZA DN AEFIRDSIRERIEE. SRS D
EEEFZELLELELTHY, EREMIYARARORBIAT Y TA->TWLS. EL CGEIRL-SIRETIE, BB
BENTHEL L >TSS, EEIIHTBOERLE—THS. (F) FFTORELER. FE (E) O5IEEMEX
YOPHRAOFFTERERBETICA NS, BEMEBAOCEESE LOREBEERIE, FRAZMMELZLTLS (F
BOWER). REEEFFEAEZERT (A) BLUBEAIEXRT (B-F) TER. X7—ILA—EEFnEFhlocm (D) H&
U50cm (A-C, E, F) TH5.

Fig. 8 (next page) PLT-FFT alternation suffered soft-sediment deformation (Lithofacies 4). (A, B) Dominant deformation

patterns of slump structures observed in Lithofacies 4. (A) Gently dipping, monocline-like slump deformation. (B)
Broad, open syncline-like slump fold. (C, D) FFT bed with syncline-like slump fold and a clastic dike of PLT. The
deformed bed is the same shown in Fig. 7H and I. (C) Syncline-like deformed FTF bed intruded by a clastic dike of
PLT. Highly disturbed FFT bed due to intrusion of other PLT clastic dikes is also below the deformed bed. (D) Clastic
dike and intruded the FFT bed showing plastic deformation as curving up from the original bedding. Stratification
within the bed is also bent as along the deformed bedding plane. (E) Monocline-like, stretched deformation in the
FFT-dominated alternation. The alternated interval is extremely thinning at the stretched part, and slides down
toward the west. Very obscure bedding structure is also observed at the deformed interval. The same alternated
bed shown in Fig. 7B. (F) Large, flat-shaped FFT clast just below the alternation shown in Photo E. The clast occurs
at non-sliding down side near the stretched part. Basal bedding plane of the alternation just above the protruded
side of the boulder exhibits irregular surface (yellow-dashed line). The photographs are taken at the southern open
quarry (A) and western open quarry (B-F). Scale bars equal 10 cm (D) and 50 cm (A-C, E, F).
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HRBIETHNERLIZBIMLTBY, FERFRZ HR
WK B D IEIRFRE 72 B 22 FRIR O ZE TR i & TRk
LTw3 ([MBA ~C)o 7272 LEBEIZEKL, F—

JBHE A RGBT & B RO A T TR
B L 72 il e s, 130° ~ 140° R E D
(B Z2Rd (8B, C)o % B, WRHRRLHRE (Hf
BN L72A T ¥ TREMIZBIZ T RE 2 #PHICEED S
QT

ZOMOERMELEE LT, WEE (K5, K) %
iK% (IX8C, D) D B L, [X8DDRkEIL
PEAHISE X O e BRI A 5N DHPLTO MR IR &
FIIZEDPNIFFTO A S » FHRMETH 5, W
HRE, FFTERO TH2LEATEAT 5725, FFT
rEONTEIMLTHIREZR D, 20 T
BACEIZIEWRE L e 5T b (M8C, D)o 72,
B SNICFRTIB MG etk & Wi 72 2 7215 T %
, THEDVERLETONE L)AL TWwh,
Tbb, FFTEOREMHE B L AR X
JE il L 7o e fa iR o> BN TH & FFNAY 70 BV 2 TM o
3 (XI8C, D)o %k, JEM LB AEIROT
MIZHPLTORNER 2 E ks, BEASNTEL
WAL L7-FFT2SiEREC & 5 (IX8C)-

SEE R IR G & L ¢, PEEISTIX R B o
FFTESH B IS S N7 HAHR 0§ [ RE TR & )
ZFonsb (K8E : M7BE [Al— D XM 72h, £
A HLEFT O AR TH 5 72 OFFTERHJE % AH3 &
LCRt#kL72) . HpHREESEOBIZE S5 TR 1H—
FALFGEMOYIHmE 2B W, FIERERE 0 Wl H
JElEEn L) b RMOFEEHEIZH L TH60cmT
Tﬁofv%>ﬁ%%@ﬁﬁiﬁb<(WLfkb
ERHERERE S L 1T L A ETER T & 2\ (X8E),

72, BIREEO FALIZIEWT R IEAERE S e v

FIERE & ) BB W T, FFTEZEEE T O
PLT CAMHD) 121, E#EFUETE SN TS (K
8F)o EHEIIFFTA & 7 % K i F150cm, 45 #ih &
40cmO i F A TH ), Flhx B 12
xF L CTRRFIIE SR E R EURE IR HERE
HEXA LN, FRFTOER L 72 B JE 3R I FH D,
2% (48F), EHEAMRE o &3 X1 T
A0S, BEEEOZEHL-WEER LD el Tl
BAZ MM 5 EET & 20> T\wb (X8E, F)o

V. T8ETAR] OHESELEBBBEEIZTDNT

BE T A TR S NA KIUEDE, 25k
&L TEAKINBEIK S B & OSHIRL B IR 55 5 72
D, F& L TTFHMOBLR AR LBEIKS CAH
1) & FEBoBAKILEREK SR SIS B E (A
H3BLU4) oMl azE2d 5 (X4),
T/, INSOBIKEEICIZEEY LA ERILA
MR N\, 2D, [HETAH] kot
NI R OMRERTE L HEET A2 LI LV, —
M, KLY o MR AE AT X IEE ICHEE T B
% (Cas and Wright, 1987; McPhie et al., 1993 ; FEET,
2005), 7z& 2\, BWHE»OMWKRGEBIK G OHE O
HISRIZDOWT, #AERIZHERS L 728 N KUK 2 D
FHEREY CTH L kB35 2 13T L A ERITEET
& % (Cas and Wright, 1987), % 72, HEEIZEE L
T2 KIERHERE ) & % 2 LIV T WK ERE DS, Kl
BEEDY — 54 N Th b EFHRES N2HH D
& % (Mutti, 1965 Wright and Mutti, 1981) . 7275 L[
B Al O%E, AT BHTNICBWT—ERET
DL, ERIIFEET 5 EE A DO 72 U %
RSB T & 252z T (2B, C,
M3C, D)o L7725 TC, HFlLEMTH ) 2h 5
KEDICF ORI L RS ZHEETE S,

(Bl A x, BERE (BHIEh, 1993 Tt

BEAE) O KILBEEIK A LIRS % F18 (44,
IE~H)tTé e, S MCEEREE XL
EB ORI HR L 72 A Th 5o HESEME
Bl E CHERE (RBUEE) ~ 7~ X 5 KIg
BiL, BRENZEKEG|ESEI L TEARKILKE
KIS 21375, KiFmd 34ESE 25 (Lajoie
and Stix, 1992 ; 17, 2001 : ¥ HIE4, 2017). %
LTt S e RaE o KILmg i ix, B R KK
WA S B VI ZRYICHERE 2 2 & TRV
fAlE R KILIKIE %2 23 % (Lajoie and Stix, 1992;
Manville et al., 2009) . HEREEIAHDOIEE 05 7
5 [HETAH] I2BWT, BIIMERICHER L7204k
W KIIBEEY CTh o lehBre vy 2k, B
Bt F 72 13 KB OWTIIHERE L 720 b nw) 2 &
(X, ZOREE &MY BT A ETHELGHET
Hbo WEITIL, B ERED KGR 2> & KK
ZHERE L 7= F D GisERE £ Chk 4 70 IR R0 HERE BR B
TR S 7KL E Y 2 BY B, [8E A
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D & EBIETS 50

1) BELICEE LIz KEREREY & D LHE

Pe B2 L 72 KGR 1L, afHDRLZ 72
B O MBI EAL 2 SR S 115 (Sparks et al.,
1973). Sparks et al. (1973) % &£ ) —#%1L L 7zFisher
(1979, Fig. 8B) D i By HEFR H.AL £ 7 V1, T#H D
BIRIX [ (Layer b1-b3) & LF#Fop )@ X[ (Layer
c-d) o4, ThTh [BlETA] OFMHIB X
DA ASIZE BT % ([X4), LA L, Fisher (1979)
DUEPERE AL, SRS 5 T & ERA S %
R ERAERE T 5130, BT 2 — Ui
oo THETH] OFHLUIIIKR TS 255, WMt
Wik % 70 S 72\ (M5A, E, [XK6A) . F 72503 T,
—EROBHETH L ¥ M) v TIVIROFI B % 720
L5007 12— UHEZEIIEREINTBE LT, Bk
bR SN 2w (K71C~E)e 2% 0, [BIETH]
&, B RICEE L7 KRR & 570 o 72 KIlig
B sty v a ek LTwWh,

IR EE CRE 2 L 7 K e fE 1k, —#%
AR (=2 F vy 2R, BIRGaw LE
B2 EH, HART A T, REERE L 2 KL#E
WB L ORAL LBV @2 WE T 5 L vo 72
% 7~$ (Cas and Wright, 1987; McPhie et al., 1993;
Jutzeler et al., 2014) . FEVAEHKE O KW i HEAE W T U3,
KEOT T 2R BEADORAL b RS, HA
T3 TRAEIRE BT S b (Walker, 1971;
Vatin-Perignon et al., 1996; Wright et al., 2011), L #*
L, Ihooafizuneend [BiE a1 1ICE2o
SN\, KGR & WS 2 SRR 1% K1l
ORI, —MRICETE, B IRE X UHBIRT
DD, KEOKE I KHRLFClIimsh I s S
N5 LT, WAMRKIOHEERIIZZZELHS
(McPhie et al., 1993), [BIE T A1 I2& N 58A,
A2 7B IOKILERIL, WD fAELRD S
FHEk (K5E ~ G, 1, K6G, H) THAHI L0,
KPEFENER CHB I N2 E2 520 TE 5, L
ML, MEINEWRTF [BETA] ICEEN
%5 ([5H) 1%, — #0720 KW HERE Y O e &
e b,

Dboka &y, [BETH] #47% L b i
REETRE ISR L 72 KB Th - 72 L 13%
A1\,

2) KEKNZRERY & DL

Be B2 SKRAFICHEA, & 5 \WIZKEKBK THE
L 72 K5, 3 &b b ARE KR (BAH - HF,
1970) 2B T 5 &, KIEIZHAER 2 KL s
J& % 2§ % (Cas and Wright, 1987; McPhie et al.,
1993 : FHHII A, 2017)0 KEKRRMER T IL, [
FAZEE L 72 K HERR Y & B I BRIR 22 T iR &
g L7z B s R, ke L ClibigE 2R
FIED, S IREETEE L7256 12 I E G %
MIRETHE, H25WIEHTAKT A THRE I
% (Fiske and Matsuda, 1964; Yamagishi, 1979; Fisher,
1984; Yamada, 1984; Dimroth and Yamagishi, 1987;
Stix, 1991; Lajoie and Stix, 1992; White, 2000), L %* L,
TR L) I B T A NS mIRETH -
7RISR H N7\,

BAE LT R WK KRR O &, T8
X At~ R AR AU 1 % 720 L 723K TH ikA
BRI s 2 TR L, RESR OB,
FHREREZME) 2 &b H S (Fisher, 1984; Yamada,
1984; Dimroth and Yamagishi, 1987). % 7=, FEEH
DIKIE KW HERE Y O FHRIX I, PAT 72w L#t
SERCE L 7z Mok ~ AR 8 K s R0 K IR R K s o
J& 75 7 % (Fisher, 1984; Yamada, 1984; Dimroth and
Yamagishi, 1987) . £ 512 EEBIX [ Tld, HLJEHAL
TS 5 & & b2, K4k E LT Bk
{t9 % “doubly-graded bed” (ZHEMAILIE) ALK S
114 (Fiske and Matsuda, 1964; #AH - 4, 1970) o [#H
BNA) I, @fE L TTHoMRKXHE (FEHto
FHD) BLUOEHoORBXH (WEHbTOSMHE3E
4) ORER SN, KINFEEY OFEfE b EH ek %
B CIRTEAE O AR KRR (BT 2 (X4,
5. LML [BIETA] X LETEHBE S IKEKE
THERE Y % BB O T B AL E SRR H v (X
4, XI5A, B, E, F, [X6A, H7A ~G). F72/KIE
KWERHERE X, HREaReNA T7a s I A8 4 b
AT HZ &b d D (Fisher, 1984; Stix, 1991) 25,
INHBETADOEHEEEL 22\,

TR K AGEHERE I HEE D K ILIAG & 7 & Rk
S, BHIEOSIR- R AR~ T AR O S %
FfhE 2% (Stix, 1991; White, 2000) . — 7, [#iiF
TH] OKER T 0% 1, RERICED & 37 IR
~M#IRTH 5 (56 ~ 1),

ZOEH TBETA] IKEKFRHERED 12—
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BZFRO LN E VTN RV T WA,

3) BTRALUEBYE DL

B BT HERE L 72 KB id~< >~ by y
TA YT, T bbb HIEO MM 7
AT BEDIZIZ—E L RKEREEZERT 5 (Cas
and Wright, 1987; McPhie et al., 1993), [ T 4 |
DEMAL, EHRD B VCIZHAHRICETE L 72U
xRy (M8A~C, E)o L2L, AHIZILEL
M2 @R 2 b DS HIRIICRET L2 L, B
L O ARfEE LS (X4, X8D, E) T &b,
e 2R L7z KN k2~ > My 74
> 7T S N v,

I BET L7214, KENZIFED 5 \VIZKENT
JEE L 72 IREE D S HERE L 72 L iEwnE, —/%2il
KO BT 2 AEEIROR T2 520, SIRE 7213F
TR R A LA 1% % 7R 9 (Fisher, 1984; Dimroth and
Yamagishi, 1987; Lajoie and Stix, 1992; McPhie et al.,
1993), [BIETH] 1, FATEBED S L EMHIDKX
MAAT5500, &Re L THR»OEIKART
MEBE DKL EY (B5A, G~ 1, M6G, H)
THER SN 7280, AISIZEET - R L 722 ol
BMERELD,

L2 LK Z TS 28A 06, WIZE HHF
F-Lo®EETENEO) HICMBEINLZLbH b
(Richards, 1964; Niem, 1977) % 7z, WEEE(Z 22
THADMEZRLE) 2L THHEZN) 5 (Knopf,
1966) o

FR L7z X912, &IKGEREORIEIZ OV THIER
(BT KILWEEY) ThL0E2OMINIES TR
V> (Cas and Wright, 1987). L 727> T, 1A%
BHOKILAEE, REEHEE L OREHROALNS
(3% T4 (K6eB, D, F, G, [M7C, D) ®O&IX
I ANRiHE - SEEIREE D & TR L 7-A R0 KILK 2 H
KD EIFEZSNLVA, BN KILBEY % Bt
WHEME (72 & Z1EB7H, NIR L 72 PATHER %2 & D
BIKEIERE) DBETE RV,

4) IR & DL

KB KIHEBE CRE I S zmE ik, kL
(ZHERE L 7= R0 AE B 70 KIS 1 5 N — )V R0 K it
W&o THESE S, )R 2 O S H OB I R
&3 % (Major et al., 2000; Newhall and Punongbayan

eds., 1996) . & { ICHMIE A MAET 254, FHERRE
PED K ILTEEI A 5 72 2 I E AT S b
(72 & 2 1IZManville et al., 2009) o

— WA IR L, SRERNHERE) B & OB R
HeAEW SR SN A (Miall, 1996) [ #1%E T4
KLY OIERE Td %5, WHEREY) O R
rRBE LV, Tabh, AR EHS
IZAB6N5 (K7C, D) OO, HENIZBI 2
MOVER R R T IN 2 R 2§ 2 PRI, 7 78
BLOA 7oy HoFsEHE (Reineck and Singh,
1980; Miall, 1985; Manville et al., 2009) % ff 2 C &
e\, KBRLFIIEREECA — T v T — I %
ZRLTBLT, HRAERAKEOIER % 52 725 %
RNTW5, 7o, JLEEICBT 2 &R - HERER
RRTATIER, ) v TUVRIKER, 7943
7)) TR WALk i & 2 3R HERE ) O A
MERE DI, LFER - EYRGEENIC X 55+
BOAKEREB, KkE, RESCAWIHEME (Reineck
and Singh, 1980; ft#2, 1982; Miall, 1996; Manville
etal,2009) OWIhd [EENA] IZIEREDO LN
e & B0, IHERE I I AR Y 2% JE S 1 ~ 5m
FEREE O _E TR A 2 v (Miall, 1977, 1996) & [
T A IR TE RV,

L7z25>C [#E AL 25 o Rl
elE & 13E 212 v,

5) RKEDHERY & DL

KR, 37 b BRI LLE O KR HERE L 72
KifEEwE, WREDICEDIEHIZES SN S
(Cas and Wright, 1987; McPhie et al., 1993) , = D F,
HERE L 72 KIDBEEIZ1Z ) v ZVEIsCTER, 7 o —
Ty TN, AF) TN (Fa— URERE)
YEy 7 IRFICEEDSTE £ 115 (Cas and Wright,
1987; Fritz et al., 1990; McPhie et al., 1993) .
[HETA] TiE, WO 2ICHEEOER (IRET
RLEE) ZRET LRSI I N TE LT
Mz h Ly by TIVIROFR G % 788D 5 DA T
»% (H7D)o

AR ZHERE L 72 KR, & ISR RIS
Kooz TcELHEBESNS (Casand
Wright, 1987; McPhie et al., 1993), [#i& T | %
B8 AR, A, A0 7B X KILEB
DRI TNEHE SN TS (5F ~ 1, X
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6G, Ho AR AT 7 L0 1L 7 M0 G Wy s
FBLORIAE - MACEEKILAEEOMBE b &
< (B5H, 1, 6G), Hi[61: o> 22 A & 1) Ak
ftL7-2 & &R RET 5o

Dbko ko, 8ETH] oXU#EwiEE
EOEKIRLT 0555500, EABIZHER L
7T REE & FEAR A SC R A SRR S A RV T
%o

6) KILBBEARHEREY EDLE

KA HERE L Tz I mas, |
L DIKERE LBV ARE NG E T
BP, 2005) k7o Tt | - EET A&, KILFEEE
JHEREY (FHIZA, 2017) BT 5. KL
JEE IR, RS S imKETH o 72
F#e k&, PATREE, R, BIHEL LU
FE R &, FRRILERE Y 2 5 7 5 H TR
HerRY (aEiHEREY, MRS -y
A bR &) LKk R Z 79 (Dimroth and
Yamagishi, 1987; Stix, 1991; McPhie et al., 1993; White,
2000 ; HHITA, 2017)c FRHERE L 72 K ic
HIR S 2 BRI O a, HE S 7z KR+
PO %) LEEOMEELZ LB S (Yamagishi,
1979; Dimroth and Yamagishi, 1987; Stix, 1991; Jutzeler
etal, 2014), [BIE T A1 2T 2 KR T 13,
R G OENIE D S T HBEOGEWE Z b
5 (45F ~ 1, M6G, H), BAUSMZ b ZIrEHE
R EEDOKIAEBEB LA TE2EGLENY
MR 2 RS (51, [X6F) 2 & 2 6 FHEREE
DRI OREE L —F T %,

FAHUE, BLR DB FF S NTRIRA R 72
Kfhozl, EEx2EMT 5 (M4, H5A, E,
Bl6A) o Z D &9 aHIE, EmEEDOEIIRET
HolBENRNODODRGIMEBIL LML TH
0, KB SRR EEE S -8
4 b EERR S LTV % (Fisher, 1984; Houghton and
Landis, 1989; Chough and Sohn, 1990; Mueller, 1991;
Mueller and White, 1992; Karatson and Németh, 2001;
Otake, 2007; Gihm and Hwang, 2014). & #1ix &1k
ELTHIRTH 57%, Ebo TR ZBERE D
SN T2 ([X6A) . ABINE 2 e = —&h
VRED BRIRAHE, BEit & 4530 L 72 IR E T
PODOHRIZ Lo TR INLEEZLNTWD

(Busby-Spera, 1986; Cisterna and Coira, 2014), ¥ 72,
GHUIZEB KOG A DET 2 BENSALNLS
(6B, D), FMDHEME LT, KfE50cmbl F o
1B % & O A B HERE Y A5 B R AR M A 2> S 51 6 L
Tw5 (Talling etal., 2010) o

RO XMk A RO 5, BAEmIc#EE
LKA R OBIREIR S (X6F, G) X, K
FAHOMER SN O 22T 774 M2l ah
% (Strzebonski et al., 2017, Fig. 4B). Z O & HEIX [t
O FANIIFICE ISR S TB Y (K6F, H),
TFIMIREEDN SR L 722 L 2R T ThbDbEARMD
XM LEE, AlEime (SHEE) BERICE > T
e 87z %z 514 (Cisternaand Coira, 2014) o
T 72, GEEXEIZITZIEE S X OECE E 0K
HRATN) T o TR O 7z B WL AN F] —
HIZALN (K6G), S I FRHERE L 72 KLt )E
McThHsEHMEINS,

EAA3NE, MU 7 KR (EA) 128 & XK (PLT)
B L O 2 Kk 70 5l 3 % X (FFT) &0
HRED2S 7%, FATREC AR B, 2 AT,
AN 2 B, G I L e Vil b S, B
X O TEHAE & PRI ECE L o Rl 2 b oA b
Beds (¥7),

D& mEE, HREME DS L OREIREE
75 HERE L 72 KL Ic % <R 515 (Niem,
1977; Busby-Spera, 1986; Cas et al., 1990; Chough
and Sohn, 1990; Mueller and White, 1992; Kano, 1996;
Jutzeler et al., 2014), E#§ LK FE D4 o 72K
WiEmw 2o % s HEE, BEDRICBTL2EE
WAREOHELZHZ XML TEBY, Wits £
OB IREED S OHERF I X Y IB &1Lb  (Chough
and Sohn, 1990; Mueller, 1991) . Busby-Spera (1986)
Mueller (1991) (2 XX, EHHR O T 5%t
WZBWT, itk 5w E L 728 2 KL e
Yo (FEITRMEREW OARLE) 12, KEREL TRAD
SHER 2 58 & BT & 72 I8 KIekr - DL FE 3 5 3
HHEANED REND Z L1280, MR — MR KL
WM OHREE 5 PATHEE, RARKEHEL X
DR EHIIFIIRED S OMERE 2 RIE L, KILE
Ty —E 54 b TE—EYICHALNDHERELETH
% (Cas et al., 1990; Mueller and White, 1992; McPhie
etal, 1993). PLE & D GH3DOKETDH % Mk —
weKILiE ERE S L TR EOE (X7A ~ E)
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&, FE L TOHERMEIG & 20Ul tE D BEIRE,
SORMIZED DD EMRENS,

HERY C R R O 2 7 2 KLY 2 5 4%
BN D HEREE, AR D 2\ IZEF ) 7 B %
R (72 & 2 1ENiem, 1977), ZiiE, BEEOME
A 7 BRI KR 12 & B RRAL, & B WIZERE K
ek FOZEREREICL S BDOTH S (Niem, 1977;
Cas et al., 1990; Chough and Sohn, 1990) . [#i#& T4 |
Tld, PLTORE LFFTANIZIRIE UK ILEY 2 &
ho iz bl k), HMHNIIHEREY E I
2& b 74 BER ORI EEI NS, Lo
T, FHSORHE 2 BHE (K7A ~G) b BEAEf
FTTREEINTRAICLEZ DEEZ NS,

M EAE 2 Ll R b i 1k, AREE R
DOWNFIZBWT, RPTICER Sz T2 a >
H—Ry MZEBHDEEZS5NTWS (Chough
and Sohn, 1990), kI 27 3 v —y M, WE
R D 5 B EIRE T O T ISR S 5 5T
&% (Lowe, 1982), #H3TIL, PLTOHJENIZF
BT TR & L7z i i SRR H b (IXTF,
Go LZZA5T, Zo0L)RXMIEEESY -
A PMTHDLEHESIND,

KIS B D HERE Y Cld, KBk T o Bl A
JEBRTE & 1T IEFATT 5 2 & b %\ (Cas et al., 1990;
Mueller and White, 1992; Kano, 1996). #HH3DPLTIZ
EENLEMIROEEA I & FAAIICES 3 2
@A A S (H7F, G), RF 0 EIis o R
L 72T REME R TRIE T %,

FHATEHBOEATH Y, AT v THEECH
TRME A 7 &R EREHERE W) DT S - B Tt i % 4
BE4s (M4, M8 D& HZERIL, HeMist
T AH O K LR 5 B ) R W S — R IC A H L
(72 & z |¥Zakaria et al., 2013) .

AT v TRERE AR AT, B 2 HE R
WD HBKEZEICRFEL 72 ZOIREICH 5K
EHEHERE IS, A ONE - MO EROERS 2 2
T SIS (Allen, 1982; Owen, 2003) . Z A%
EOWRHKIZOWTHA ZBArbERINTW D
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Fig. 9 Possible depositional settings of “Kanagaso-
ishi” Tuff pyroclasts (modified after Cas and
Wright, 1987). The pyroclasts are suggested
to have deposited on middle to lower parts of a
slope probably dipped westward in the light of the
characteristic four lithofacies. Namely, lithofacies
1-3 (pumice and felsic tuff transported by “cold”
volcaniclastic sediment gravity-flow), and its
lithofacies 4 (slumped gravity-flow deposits) within
“Kanagaso-ishi” Tuff, reflect their material had
been accumulated from middle to lower slope
settings due to collapse and slumping of previously
deposited pyroclasts at an upper slope.
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Fig. 10 Relationship between the textural patterns
of “Kanagaso-ishi” Tuff used as building stone
and their lithofacies types. Examples of the stone
storage in Kanagaso-Hakusan shrine. (A) Stone
storage used “Kanagaso-ishi” Tuff as building
stone. (B) “Striped” pattern texture (Lithofacies 1).
(C) “Honeycomb” pattern texture (Lithofacies 3
and/or 4). Scale bars in (C) and (D) equal 5¢cm.
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Food Processing Organizations and Geographical Indication (Gl) Protection Systems:
A Case Study Regarding the “Hatcho Miso” Seasoning Paste

Hiroyuki SHIRAISHI'*

Abstract

Following the examples of European countries, the Japanese government put the Geographical
Indication (GI) Protection System into operation in 2015. The system is one which protects the names
of specific agricultural, forestry, and fishery products. It designates them as intellectual property whose
superior quality, reputation, and other characteristics are essentially attributable to their geographical
origins such as the surrounding natural environment and the products’ established and time-honored
methods of production. Under the new system, agricultural, forestry, and fisheries related associations
must register the name of a product with the Ministry of Agriculture, Forestry, and Fisheries (MAFF). If a
company does not join an association then that company cannot use the Gl label on its product brand.

Generally speaking, miso, one of Japan’s most famous traditional foods, is fermented soybean paste
to which rice or wheat is added. Hatcho Miso is a dark red miso with a proud history in that it has been
produced without interruption for over 400 years in the Hatcho area of Okazaki City. It is distinguished
from other kinds of miso by its unique taste. Its taste is characterized by bitterness, richness, and moderate
acidity. The only ingredients in the Hatcho Miso are quality soybeans, natural salt, purified water, and
“koji”, a kind of bacterial mold.

Making miso requires a lot of time and labor. In particular, in order to produce authentic Hatcho
Miso, which is naturally brewed and additive-free , the finished mixture must be stored in an airtight
wooden barrel for more than two years. The oldest remaining company making Hatcho Miso is the
Hatcho Miso Limited Partnership whose corporate brands are Kakukyu and Maruya Hatcho Miso Co.,Ltd.
However, under the above-mentioned GI protection system, the name of Hatcho Miso was registered
with the MAFF by an industrial body to which the two brands do not belong. As a result, depending
on the circumstances, the two brands are sometimes unable to use the name of Hatcho Miso in their
product brands. The matter is pending in court. This paper provides insights into flaws in the Japanese
GI protection system by comparing it to GI protection systems in the European Union (EU) and in South
Korea. This paper argues that a round of prior consultations among the parties concerned should be part of
the registration process as a preventive measure against possible problems. Such groundwork is necessary
in order to build a consensus between local communities and the central government.

Key Words: Hatcho Miso, Geographical Indication, Okazaki City, management of small and medium-
sized enterprises, food
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#1 EUDHEBEMRFTREICETIZHFHREHRTE.

Table 1 Registration procedures for the protection of Gls in the EU.

Acrticle 5 Application for registration

1. Only a group shall be entitled to apply for registration. For the purposes of this Regulation, ‘group’ means any association,
irrespective of its legal form or composition, of producers or processors working with the same agricultural product or foodstuff.
Other interested parties may participate in the group.

2. A group may lodge a registration application only for the agricultural products or foodstuffs which it produces or obtains.

3. The application for registration shall include at least: (a) the name and address of the applicant group; (b) the specification; (c) a
single document setting out the following: (i) the main points of the specification: the name, a description of the product, including,
where appropriate, specific rules concerning packaging and labelling, and a concise definition of the geographical area, (ii) a
description of the link between the product and the geographical environment or geographical origin, as the case may be, including,
where appropriate, the specific elements of the product description or production method justifying the link.

4. Where the registration application relates to a geographical area in a given Member State, the application shall be addressed to that
Member State. The Member State shall scrutinise the application by appropriate means to check that it is justified and meets the
conditions of this Regulation.

5. As part of the scrutiny referred to in the second subparagraph of paragraph 4, the Member State shall initiate a national objection
procedure ensuring adequate publication of the application and providing for a reasonable period within which any natural or
legal person having a legitimate interest and established or resident on its territory may lodge an objection to the application. The
Member State shall consider the admissibility of objections received. If the Member State considers that the requirements of this
Regulation are met, it shall take a favourable decision and forward to the Commission the documents. If not, the Member State
shall decide to reject the application. The Member State shall ensure that its favourable decision is made public and that any natural
or legal person having a legitimate interest has means of appeal. The Member State shall ensure that the version of the specification

on which its favourable decision is based is published, and assure electronic access to the specification.
54 EakHbE

L EHOADPEEKNE S 2R 2250 E S 5. AHAOBHA L, [HF£E] &3 FE—0REY S el 2 1) ) 4
EFEINIMLZEOHEEZ Ve, RN 2RI Z D2 v MoFIEBEBANSEBIZSMT 52 LA TS 5,

2. 56N, B OPAEIINUEGTS 2 REV ZERIIOWTOL, BfMHE 52 L0 TE S,

I EHHHFICIV 2 L OROFHPEINRT IR 52\, (o) HBEEFOL LR, (b) WIME, () LIF
DHREEEZFR L2B—CE () WHMEO LR - 405, EWOBN, SU25a1 8RR T 7 NVFIRICES
% Al 7 BloE K OSBRI D B 2 3 b S0 b0 (i) PEW) & MPEAYBRIFE LI PLR) I E Hh & DRI DRSO & DFL
W, F7o@EY) a5 a120d, #OMT & ORI e 7R W IR I A E TR O FRM 7 B3R b & T

4. 55 HMIE, TOMRET L HIEAHIRDTIES ZIMBEENCRA L 2T id % 5 2w M Z 28 L22EER,
FEOIE SR CARBAN O ZAF 23725 5 &9 A, BEIR TR L 210 id e 5 2w,

5. 9 4B 2 RETEDIHEDO—HE LT, LMBENIENREFER TFRLHGL 20 E% 67, HEAEHNE
&) iR L, IESREREE T 5, SNSRI UIEES 2 BARASUEASD, HE~ORFELRIET 20
o KB A £ 52 2 X% b v INEEENE S0 L 72 Bk L 0@ S 2 RET L 2T ud e 5 v i
ENIHRBIOBEM 2572 LT 5 EHIMT 5% 512, SHOPEERITY, REIEICET A UEERESIIHN LT
X% B2\ 22 L Cnavigaid, MEEEHEATORERZ L2 d % s 2wy, mMBEL, 2928
DPERREL, EMLEREZAET 2 HAANIZEAETIIARPZFEDSGZ 55 L) ITRIEL 21T E % 5
o MRENE, ZEPRGEORIE 2 5 MOWMELZXEL, ZOWMENOETHT 7 L AZRIEL 2T 1UE% 5
AR

#2) COUNCIL REGULATION No 510/2006 of 20 March 2006 on the protection of geographical indications and designations of
origin for agricultural products and foodstuffs THE COUNCIL OF THE EUROPEAN UNION, ZEW K VM I1247 5 HhEE
HIFER I O RE MR O PRFE L B 5 % 2006 4F 3 20 H D WA B BLRIEE 510/2006 5 Dk, Pk #E AL
MEEHND S RITEME L Th 5o FFUIHNEE - HH - TFH (2012) 12X %, % 3THT link OFUETAE O &2 L7z,

_35_



WHEERD, TOHIZOVWTIE, TERE%RLD
ThoThH, LEHEDFETD X PRRO SNV
BR, EMmOFHEDHIZIA B SN TV B miED
FPEL R L CTH HGEITBEAT & SNTwD (B
MKEEA L - EER, 2022).

WH R TR PRI TIL, HEHE 2 O
PRI LS O S5 15 ik S 7z B PR & 72
W, BICHBERBEIHICGIN—r EE5 25, OF
) B A Gw fE R 2D DN = VT
W FREITH ZEHET, MEETLH00
AT HE L, oMo & DEFALDT S
N5 ANEZRMIEFIROMIIITEST Y 5
DT, BEAEEZITFRSFOAHEL LICHTED T
TV RESFLIENTE D, AERIIEG SN
EADOIMAZ L ) # B FIR 2T 2 2 &5 T
&b, COWREMAHRET A 2 LT, Hidta ol
L L CHIS O EE SRR T 2 EE KT (&
MoK S SR ESE SR, 2016 Fkil, 2018), LU LS
GIRERIEDKHTH 5

COREETIX, BT HETLHE, EHoOIELY
HPAAMEE 2 %o B, ChICETAHEIR SR
WS, AEEEUOHWAEET, HROH#ED AR
RAIVEZ LB b NG [HEE RBWKEWSE D AR
DOECE T 5 ] (IR FREE), ERGHE
TIHFBFEROE IS T 28T H 245, &
NDSE ) ) O A ESEE % 1 N—F HEE RO
MCET A HEX RV (F2),

7 BB RE % AR EEY (FF 72 AR EY)
&, [—, FFEOYIr, M IZEYAEbE 375
bOTHHZ Lo =, WHE, HEWEHTZ OO
SELZ2HEE (DUTHLS TR v o) ATRTZ O
HEBICELE L TUREONRELDTHLI | L
EINTBY (MBEMERTE, $25521H), #HhH
1 70 GEPHI R E X, HisA S E T EEE V. H
HERIZOWTY, [HEEITEEHEL 1T H£E
BRI, B VR L 72 BAOK E S ) o
MKFEWSETH B & &1, U EMKEDSEIZON
TRMKEKEDOEGFGFYZTAZENTESL] ([
%OHe%) LHHL 00, FRNREROLES
Az D7, TR HIX L~ )L O AR 2 D 358
HHEN TRV, [GUIHIBOMETHL | L)
SVWHLREINLY, FORED [HE] L))o
MWil% STONLPETIIR V. TLERLE, 2R

E—FRMICIEHETE v,

72 ziE, bALFALw) 2T —2EF5
&, SHUCE L BRI R R BRI L o T2 A,
WIZZE D V)M D 5 % SIXE BEOMENHET
0%, WHEHORKSEARE 200, KB
DERMAE LTROTHLE ) O HEE %5,
FRRICTREE 137 H1F, HEET A EEHEOHP L L
THEHX, EBHSRHA9 L, BEICL-> TE
RBESAROERMAEPEMNCIZL V) THET
LI ELEZOND, SHIZE—HA, F—RAIZ
M UM L 720 8 L7203 2 2 EE OFE
RHENERDH L LB ELOND,

EBIBFIN TV L EEN T A L, LR
POERTH-TH, HEHEMIBIZ RS E D L ERE
WELD HIUL, WAREHE 5 R BIXK R
LB SROHMEAI b H 5 L) Loz, &
SOMPRAFPIT0 4 2 LNV THRESNTNDY,
FAFROGES, TR, AR, §ETER
LWV X)L BARTREERZIT/ZL 0L HNI,
FEMS A RIAE TH D b D, T FRVHX
ARFIEFHEINZL 0L H D, WIBFEO D B
TE PR BER SR BE S 72 0 IUHE S 72 0 4 4 M
MR It 2H 5 V) ODBNEFETHL0H,
FHREINEEDLOEFELRETHL L 0HD
FEH LA Rwd oo, BURTIXFE UEMZHRO FE
WD DY, BHRIICN T TURAE LTV,

FATE AN ENZEUDGIHIETL, 2O MT T
AL B, 2070, EUDKIETIX, Hifk %
MO 70w A9 MIZ R > Tnwb, DF 0 M
RIZWERDVEUICHFET 20 TIER L, FFEH
ENZHEE L, HHENBEDPZLETHL0E ) i M
EAQMA L 2T 6wk LTws (EUBLS
LM, 5E55554TH) . -2 2Tk, FUEMZ
WO MOHEPEHGEEZLZEEHD ) b D
L)L EL, HDEEROEFIHT LR
L CoORSPRES TS (FHAI 565
4:4551H) o

MEOBEOR A, #TOAEN R SNIZHL2S
2 A DS, BEMOKE B R B IS REH EE 25T
RETh D (EREWME T, H85K65H), bk
AN Z O EMAKE T REIIHARTE 2 IZEMK
PEREZH 7250 HEZ IO MBI 53850
v LHEHATICT AR ZF &R LTS

_36_



RO LN LEAL, WENFREENREAIC
NG LR xskd a2 edTxs (FEE 485%
D11) o

HAOHIAFIRETIX, THHEMS 5 HALA
ELTEAFEORBTHY, [MAL, LFEARD
H26=HUMWIZ, BEELRIIRLEEFFROHFFEIZD
W, BMKEREICEREZRINT 2L TE
] LanTnws (MBEMERDE, H9%). LirL
COTERE] LVHIHREIIELHVEVEDH D,
20k, [BWKEREL FREREET5
FEOBRAZFEP R IUI R 5w ([AEE, 58115)
EENTWBRHOD, ZO@ERLEICET LS LD
%, NEFBEATON AR HERTE %
Vi

Z L CHERYFRETIE, B S mEER o
A RER L Y R MK EE S L 2 DRI
FHEZA M T LD TEDEENTEY, 20
BEIZ L 26 2E, AL, REMOKEDEL
(L DOUESF ISR E T ST R
FHLCEZb W] EEDLNTWS ([FA, 6
45 5521H) o Z OEREIZ—KIZGI~Y — 7 LT
TwWh,

GlI~— 7 O ICBE 3 2 2 o BLE I/
PEREIZE > TIEETH L, HEEITHRIIK
TBEOT-FRL—1 - 75 ¥ FIZEHEK T @
Nd %o Th L OEIMME ) b EE L EMOH,
FCENHPPEETH Do L7205 > TEAMERO KA
E D4, AJIINOMOTO, NISSINE Vo 720 — K
L—"F 77 PRGN O—D>DOEELFR L %
Bo L LHV/MEEDY; G, WEEI DMLY i, HH5
RETITVFPHETHLZE DLV, TR
e W) eI hBEFRLEICRERYAF AL R
bo EMWEREGIVN—T WML L0 E) I, £
DEMEEE L TWDH/MEZEIC & o TIIIBIERE
LESTHBETIIRVDOTH S,

72l ZAEHRFLHH R E LT LRIEOY &
Fo<va ke, HNFervEghlsttizeor
X, NFILFEWn)a—-FKL—hF- - TTFVFR
—DDIRAIZTR > TV D, Lo LH/NEEDSA,
7o ZIXRBIRAC T S A — 7 —OHE, BN
WNTZ 74 7, BEELREEZR-LTWS
AL, TORRE[MRBVEN) T EIILD
L, BElh KREBREFLLD, 2OHEICHR

N7z X H I, BUDGIHIEEIZH % Fik il LT L3
BLL7AEEARRITON TS, TabbEREDIR
BT 2 BEDSH RO IR FRRENCH B, Lo
Lo [BERF] L) HESHR LX) 1284
HNWFWNT, LENTH D,

NTHRIEOWE, ZTNDE T % HsieE 2w Ll
HYEBEEIZIA RO SN TWz7s, BHEO¥ERH
KBS AT o 71k, HPLAEEEHICBE L Ciltamn T
bl T\Wb, T 2bbRET/ASE (HXTH) o
i AN 5 A VT BRI AL A & Z 0B sk %
RO TV, BEDFRD SN FMELEED
HEAFERTH o720 THICRIFIZI T 5 4L )T
MWz, TOH)HbO—FMEEE o T, 20224E7
HIE, T Tw5,

I. BROEBXEIZE T HHEEORE DT

b HARAD NS T AR (HABRE) 13 HA
MEHORBERLTH L, THESLBEEZEMICLL
N— 2 MROFERBEAREHC I ZBE O TV v v,
EOEHEND DHH, TS IFHEEICBWCHEYET
SLHEOBRMER S, 280 [V Tk
Rl [7ein] b LTaESINLZEDEL L, A TH
HOBRIZEAZEE DT L7200 H HFEOEFFEI 2
HHELET Do 29\ ) BRTITH RO &3
WKORLDLEMTH D,

Wk BEino < ) THREPLH I N TE 72012
LT, WPV TEERMT Y7 TAHLHED T E
ERSNTE/. HAOHE DL EO—HT, F%
X [TARVFEVALT )X THDH, HEDIEES
AT, EBIEF Y, EEIEFF LT FTHHY,
COMENERETH S & HARBEEFZIBEL v
o TAUIELEICHE O S DR, ok, H
RIEAHI BN R > 2 W EE T H A D &AL O RER
HTEESoTHLLVDITNA, TS DO E
FEEOT FHES HAROGDPOL/S—t ¥ b % 50
LEEEELEIPOTH DL, WIZE 2L, [avy
FUOLENBEEOKL ZHEEIHE LTS ] T
Ho (—E, 2004) 7,

HARBRIGDFR Ik 5%8E (0LB) Ol
BATEORTEHICHL ) FHbH D (L,
2013)c S5, HARKRM O FETH 5 5E DS F
RICEBEFICL)FELSEZONIZE V) B

_3’7_



K2 BAOHBHIRTREICETIEHRFHRERE

Table 2 Registration Procedures for the Protection of Gls in Japan.
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Table 3 Classification of Comments posted on the Website on the Issue of Hatcho Miso.
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K-Ar Age and Whole-rock Chemical Composition of Volcanic Rock
from the Matsu Seamount in the Eastern Marginal Section of
the Sea of Japan off Akita Prefecture
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Abstract

We confirmed the K-Ar age and whole-rock major and trace element compositions of a volcanic
rock sample from the Matsu Seamount, located in the northeastern marginal section of the Yamato Basin
in the Sea of Japan. K-Ar analyses of the groundmass fraction and separated plagioclase suggest that
the seamount was formed about 10Ma. The sample from the seamount is orthopyroxene-clinopyroxene
trachyandesite with 58wt.% SiO,. It differs from trachyandesites from Quaternary volcanoes in the
Northeast Honshu arc in terms of lower Rb and Ba, and higher Nb contents. The Zr/Nb ratio of the
trachyandesite suggests an ocean island basalts (OIB) affinity. On the other hand, higher Rb/Nb and K/
Nb ratios than those seen in OIB are indicative of the presence of subduction-derived components in its
magma.
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I. [ZL®IC

AN E HAMED 1T TR I & 2 KATED M 12T
B S 7 KRR, HEILR M R S S BAEAE L
D SAHNZ D 720570 & B9 5 L Fe D KA
W &R LT\ A (Kimuraetal., 19877 &), =
DWHEN D3> DI O, B, BlEFE2) &
12D 6 O KIEFEHI DWW T, Kaneoka et
al. (1990) X °Ar-*ArfEEIE 7 1TV, 2 DAL
& 7T b =4 & RFNHEILFI 256910 ~ 17Mall
SNz AR L7z F oI RAERILEE O H
BEBICALE L, 2o I HAREREIZ X > T
i - AL L7- & S A REMZA DML Tw5E (H
Bix A, 2001). FOMWILOFEMIZOWTIE, Ueno
etal. (1974) 3D KILGRED HH42Malk, K
AELF OO g1 R HE EOEA L ) SIS 2
WK-AFERZ S LT b,

WA ZEAR T IS X 5 0RO 7E M HEKTO3-
10 (20014-7H14H~20H) 2BV T, oW LO
INTEER 2> & KL RS BRI S 4172 (Tsukawaki et
al., 2005) . X 5132 OKILEFE D & Ak L FHE
AEDEEL, ZRZENIZOWTK-AMERZ Ko 72,
72, TNFTAHHZ S 7-F01BLHOFEE O 2L
FHBIZOWTYH, FETREMETEOITNE
To7z0 TNOHDREREHET 5,

0. HEths EABOERESE

KIE R ORI T % LR T F 2l
FRHRS B BV A A0S L, KFgILg o T
D BRI VL TH 5, BEHE, O
IOITEER (Jb#E39° 31,723, HA138° 10.989 ) @
IKEERIA6MA 5, F T YRS T TRIERERIZ LY
FRELL 72 (Tsukawaki et al., 2005) . Ryan etal. (2009)
2 & BRI A < F Lo IR T #
THEMTE, ZOREIZEENTkm, ZOHEIZH
1250mTdh b, TIN5 DFE % - TR 2 E 5
HE, Flex10'mPe RfED Htb,

BonzklgEstEig, BEHIH10emo Hi
ROKIETH 2. HAENHIILEWHHETDH D,
JKAGTHRE 29 2858 & BOon LS % 55
WA RT. T2, BEoe BbnsEImm
DTSR LIFLITRRD 5N 5,

M1 FOwWLOMKE ME2, BEFE2HEIL; ME, B*
#wIl o YA, KFiE ; SE, ERMEIL ; 0SO, ES
KREXI ; KYS, AARSAEABEKL. RHPD794
&797 1%, Ocean Drilling Program (ODP) Leg 127
& 128D REIY A4 FERYT. AR IEGeoMapApp
(www.geomapapp.org) / CC BY / CC BY (Ryan et
al., 2009) ZFIFA L TIERL L 1=.

Fig. 1 Location of Matsu Seamount. ME2, Meiyo Daini
Seamount; ME, Meiyo Seamount; YA, Yamato
Seamount; SE, Seifu Seamount; OSO, Oshima-
Oshima Volcano; KYS, Kyurokujima Seiho
Submarine Volcano. 794 and 797 are the drilling
sites of the Ocean Drilling Program (ODP) Leg 127
and 128. Figure made with GeoMapApp (www.
geomapapp.org) / CC BY / CC BY (Ryan et al.,
20009).

M2 EEHHORABEMEEE (FTAR—F—0DH).
se, ZREIEY) GRIER ©CHLIY) v, L. (EHD
BFERIDELEDERLTHS.

Fig. 2 Photomicrograph of the studied rock sample
(plane-polarized light). se, secondary minerals
(chlorite and clay minerals) ; v, vesicle. The other
abbreviations as for Table 1.

KUPERE P SHER ZERL, KA b v
TA Y THEICEAE- FHEEHE L. ZORE
#RURT, BAMFICEINLHSIE SER
(I KfE4.4mm) DFEARTH Y, Bppa ([72.1mm)
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£1 E—F#M (vol.%). gm, B ; pl, #HEF ; cpx,
BAMER ; opx, BEHIES ; op, TBEEHERILERY ;
ph, BI& (>0.5mm); mph, #BI& (0.05~0.5mm).

Table 1 Modal composition (vol.%) of the sample from
Matsu Seamount. gm, groundmass; pl, plagioclase;
cpx, clinopyroxene; opx, orthopyroxene; op, opaque
oxide mineral; ph, phenocrysts (>0.5mm); mph,
microphenocrysts (0.05-0.5mm).

gm pl cpXx opx

op vesicle

ph 233 14 09 00
69.8 11.7
mph 30 03 04 05

LA (F1.2mm) %8I &3 5. WBEs (&
££0.05 ~ 0.5mm) TIX, N5 DY IAE R
L8 (e KAER0.4mm) 250 %o AFEITEHROR
B, FIROMASCAERHRILIEY, BLUZhs
DM %MD B IRBET T AP S FIHERLEN L, 5
BIZ X AL E R 2RO 12vol% % EOTB Y,
Z OWEBIZATRETAT R R L85 7 &S IRIGIZAE U
TWRHEDL W (K2), RO RIEEWIE, L
UMD KILEHOFENH A MO TnE 2L b b
B, S EEDIEE L TV ABTFIRBIE SNV,
Ueno et al. (1974) 2SWFZExf 4 & L72E DML o
B, BRI OKE (975m) & &L DL
INTHE 2 S L - e S b, TOoaAIE, #
A, HEHEA, EAEA, DEOEEL T IR &
LTHEORIA SRS TEBY, Rifseoilk &
P AEE T 5,

M. HHAE

1) K-ArEERBIE

B OFEE L L OEAREE L, (BR) LB
REEWFFERT ICARTE L 720 A2EB X OB R B %
WS 2 RHRADTHE - IREIIRD X ) FNHTTT
bz, KGR Z A, ~r~—, B
L ORI Z o TR L L, TR LR A#HD K
LA SR TO% 4 X%60 ~802 v ¥ 2IlHiz 5o
CO\ET, B EULE S 2 ) B &, KA
TGS % B3 A, FHE, 60 ~ 804 v ¥ 2
VIR 2 7ok, TERGSTBERE 2 B\ CBES & SRRETESL
L, REREESED, RIS LS
20 B K 720128970C DA o v K TR LEE %
T, SEREEHOARERE L Lz, kI, #EA
REORETH L, AEOGHE-RETHD Lo

72802 v T a LT OfE 280 ~ 200 % v ¥ a |2 A
A&, RABEAT CRBEMESE 2 ) B o £h
%100 ~ 200X v ¥ 2 |ZHi 2, W HERE 2 HWC
FEAOZDHE-BESEDL, S50, BEEYE B
L CHREADMELREHO L 72012, F70CD Ky
N 7L — b BT AT o BefRICBiE AL %
FEhi L, FRMEHOREAHE L Lz, Lok
FENEIZOWTIE, JUR (2006) IZFEL <af_bH
TWh,

K 4347 122000ppm D Cs % #RME #) & L 72 2668
B%, ArOSHTIEEArE 2054 27 & L 2 [AAARF IR
BxkEnNENH W (BRI, 1984 Itaya et al.,
1991), KIZ DWW TIXLEAEHC D X2 D 45T % 4T o
T, AEOWE S LHIAMLICHELS W2 & iR
L CEGMEIZ T 5 200 0 537 5 D 7 h%2% Al %
ML $2), FNEOFHEEERFE I,

2) £ELFEHEEA

FEICE EMEITTROHITIE, KHKFDHEX
Mo AT EEE  (PHILIPSH: #PW1400) % fEH L, 7
FTAL = FETITo72e H T AE— FOFEREIL,
BORELRAFS L Lz, BUBtomEEE (LOI) I,
900C 2B L 72~ v 7 WA Tk Oy KUk % SIREH
MES 52 & THIE L,

V. K-ArEER

F2202, AR L BHERAREE 51535 R
HEDORERZ R T, AR L TiE, Arfdfr
RIGHIE 22/ 5EH L, 22OV THBL /2
FRIEOFHZ A OFERE Lz E55DHEH
B LT IR R ECAr D & A & 1340% 5 TH 1,
KEAMRANZ & 2 AERAEND BT 571/ S v,
BN, A AFED%9.30+0.18Ma ((F19)
ThY, FHEARE2ZN LD IMalZ &10.33
+£0.56MaTd 5o

HETEE 7 & FRIL S 72 Kl s 3R O K-ArE R 12
DWTIE, ZEIZ X AKOMIN BHECAro i
e b WNZRE T T AHIZKR SN2 BEAr & DR
FEDIEIET 5 (Kaneoka, 19867 &) o AEEHZ B W
TlX, ZHEICL 2 RS LR R BN H 2 &1
BRIND 20, AEFETIEENS 08 % TTHE
REFHCTRYRE, T2, FEAICHE L CI3ERL
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K2 KAEHK. ERECEHICIE ZEEHA(PK)=4962x10"74F, A, (“K)=0581x10"74E, & & VKIK=

0.0001167 (JRF%ttt) (Steiger and Jager, 1977) ZRL f=.

TKRHT=.

FROFHERL, FAHEA, (1985) DFHEIZHE S

Table 2 K-Ar age of the sample from Matsu Seamount. Decay constants used to calculate ages and “°K content in K
are after Steiger and Jager (1977). 1.=0.581 x 10"%year, A ;=4.962 x 10*%year, *K/K=1.167 x 10*. Mean age is

calculated using the formula by Tsukui et al. (1986).

Material K Ragiogenic “°Ar K-Arage  Non-ragiogenic “’Ar  Mean age
(Wt.%) (10®ccSTp/g) (Ma) (%) (Ma)
97.6+19 9.29 +0.26 44.1
groundmass 2.703 £ 0.054 978419 9.30 + 0.26 43.4 9.30+0.18
plagioclase  0.196 + 0.010 7.88+0.17 10.33 £ 0.56 46.6

2L CFOMELZHO LT, FRZENAENN
ExITolze FHEARFOERIZOVTIE, ZHD
F'EJ HBLUORGT T ANEENLBRArOZE %

AT E D, 72, BRECAOFEIRRM SN
“Cb\é%lcm%iﬁié &9 T RERLFEADOE K
m (R - B, 198874 &) 1%, FophoKilis
AWEHZIE A S N v, FHEABE2710.3Mad F A
L, AR S O I V9.3MaD
FRPIEEN-Z NS, TOEIL2 SRS N
KB OK-ArERIT A 10Mak A 723 2 £ A5T
&b,

—7, Uenoetal (1974) 12X o> THESI N F
DL O KIERE OK-ArEN124.16 £0.16Ma T H
D, RWFZETH S 72 FR LD #6007 4F v,
W & A3l sE L 72 BHE AR 78 0 30Uk & BEMEE T 12
BULWEPELTL0A% 5T, HiFIZH HK0
(2.11wt.%), Rb (53.2ppm), B X U'Sr (503ppm) O
EAE=ICBLTHBTEBY ($23), oMLk
bDOTHAHZ LIZEECITE, 2 DERDA—FDT,
F ORI B B IEBIR OB VAR L TV 5 TTHE
PEZ R W25 9 He HADOEE L XKINZBT 2 B
W ERIX10° ~ 10°mYERRE, REWNE O L7
kIR Y P ARy MKINTIZZFNRZNRE10°mY
FEL10MYAETH L UNED, 2008), ZNHDT —
7 HEHWT, I/ D > 72 oMo kf (#1.6
x10"m°) 2o KLoFmrRO Db L, ELTHH
THEREERELONL, T4bb, TOMLD
HEA N T, #6007 412 B & SK-ArfEAL O E W
BT 5 OIFBENTIZR VS

Ueno et al. (1974) 23 L 72 £ Il OK-Ardf:
RIZDOWT, Z0IFEFTH H LM (1991) 1%

#3 25tFEHR FEXRMERIEEHEFO*E LT
gggiﬁrloo%(:ﬁ?r% L7=ETHA. LOIEEER
= .

Table 3 Whole rock analyses of the sample from Matsu
Seamount. Major element oxides recalculated to
sum to 100 wt.% volatile-free and with all Fe as
FeO*. LOI, loss on ignition.

SiO, (wt.%) 58.44
TiO, 0.98
Al,O4 19.07
FeO" 6.36
MnO 0.14
MgO 1.59
Ca0 6.72
Na,O 3.92
K,0 2.46
P,Os 0.32
LOI 1.67
V (ppm) 104
Cr 9
Co 14
Ni 7
Cu 12
Zn 89
Rb 51
Sr 491
Y 30
Zr 179
Nb 22
Ba 324
Pb 4

AEHC BT AEEOREEEL, m/NOENEZ
RS EEZTHNIVELBRTWS, 4, LD
BIHEEOBWIERPES N2 & T, ToWLIEH
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B3 #EAHSLAEOKOEEENMERFE. fMgE =
DEBLORHMIZBTIHMERLAEDOHEOENITD
NERHERT. TREERLE, RUE, LU
FTAHA BT BT—42I1%, Ewart et al. (1973)
2k 5.

Fig. 3 Concentration of K,O in coexisting plagioclase
phenocrysts and groundmass. A diagonal line
indicates an apparent partition coefficient between
plagioclase and groundmass for the volcanic
rock from the Matsu seamount. Data for basaltic
andesite, andesite, and dacite are from Ewart et al.
(2973).

IOMallTEL ENT EZ X BDDBEBTHA ), =
1%, Kaneoka et al. (1990) (2 X 2 KAlEILEI DO
WA (910 ~ 17Ma) & b FJE L7\,

V. 2RFHEmR

1) EHEOEE
SELFRE O TR R % FKIIR T, Rk o
LONIHI L. TWt% TH V), b Al 2
DEBINSVERGEENL, — /T, SBARAED
LB s BRI A A L TB Y (K2),
IND ZEEIIIHRETE TV AR WIREE CILAEHLK
ARDHENT WD, DTFTIE, ZEMEHTREL S
FWLILTECFH (Large ion lithophile elements) @ — D
TdH HKDOEEHBNI R 5%, A0 2 50k
DI (322) & Fv Tl /oo

M3i%, #HEAEAIEIZBIT AK0EH & D BR
#RLTWA, ZOMIZIE, Ewartetal. (1973) 12
EAEREERNE~TATA PO 0 L7245
RS & RO HE O R Lz, BIHL2KILET
2 EREERIE Y 7O EHIC L > T
M REEDSHHC & (Ewart et al.,1973), BE&h &
DAL EIR I 5 = L IR TE B,
FomhoEAFRENL, FIHLZFEAL D24

B4 K@ LaoxbEEM T3 T H(@) Na,0+K,0
vs. SiO, ® (Le Bas et al., 1986) & U (b) FeO*/
MgO vs. SiO, (Miyashiro, 1974). % D i Il
LS @il d T — 4 &, Kaneoka et al. (1990) &
Yamashita (1991)IZ& 5. ¥ URILIZATIT=BEFIE,
RintDERLTHS.

Fig. 4 (a) Na,0+K,O versus SiO, diagram (after Le
Bas et al., 1986) and (b) FeO*/MgO versus SiO,
diagram (after Miyashiro, 1974) for samples of the
Yamato Seamount chain. Data for volcanic rocks
of seamounts except Matsu seamount are taken
from Kaneoka et al. (1990) and Yamashita (1991).
Abbreviations for symbol as for Fig. 1.

~6.0f5DK0=Z A L, LHOKILIA X DVKOILE
LRI SEB LA EERBLTWS, ZOK
232 BT oA (FHEA B OKE/f1 5
DK ) 120.07TH D, SiO,m DA E A3k & BT
WD LHROZIIAIC BT B E (0.0620.09, Ewart et
al., 1973) L LRI TH 5,

L2 L A6, FERMEICHW 2 AIERE T,
ZOHEWEBIE TR N S HIEERE SN, &
EOM OB TEEOEEPEBR I N T W
LUREEDEZ 6N D, 22T, RK2OAEFE L
FIREARBOKEFREZ > T, K1OE— FHK
B EHOKOGERRE RO, B sh s
DK,0HE 132.33 ~ 247wt% TH V), &5 O 5l
2.46wt.% (K3) L 13F—HT 5. YUl Ehn b,
AL T 2 B ORI T alhdwe
EZHN5,
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K5 N-MORBIZ® T BuHEDHREIL/NZ—2R. () F
mICHERILE EDLE. 0SO, BEEXBNL (F
M- &FAK, 1988) ; KYS, AXRBEAEABENL (F
HIEZA, 1988). (b)BAEOHHEEHESF LD
te#2. 794 & 797, RFEROEEIY A +794L797
NoDZEHEEPFL T4 b (LOI<2wt.%) (Allan
and Gorton, 1992) ; SSM, FRBILOMEEXRRE
(Morishita et al., 2020). X, @, & X CHEHI
HA FOREFRKILIZRY. N-MORBMD LML
Sun and McDonough (1989)IZ & %.

Fig. 5 Multi-element N-MORB nolmalized abundance
diagrams. (a) Shown for comparison are
trachyandesites from the Quaternary volcanoes.
OSO, that from Oshima-Oshima Volcano (Yoshida
and Aoki, 1988); KYS, that from Kyurokujima Seiho
Submarine Volcano (Yoshida et al., 1988). (b)
Shown for comparison are Miocene mafic rocks in
the Sea of Japan. 794 & 797, basalts and dolerites
with LOI<2wt.% from drilling sites 794 and 797 in
the Yamato Basin (Allan and Gorton, 1992); SSM,
trachybasalt from Seifu Seamount (Morishita et
al., 2020). See Fig.1 for the location of volcanoes,
seamount and driling sites. Normalising values from
Sun & McDonough (1989).

2) FEHRMERK

X4 (a) O Na,0+K,0 vs. SiO,X 12 %D  Kilig
DHFFETIE, RREHIZ IS & OB F VAT
Z 1% (trachyandesite) DMK ZH T 5. & 5 I,
Na,0 & K,OD At 12 X B M2 E OMIX 5 (Le
Bas et al.,1986) Tit, KOIZELY A 7L —% A4

N (latite) (278 E N5, 72, K4 (b) DFeO’
MgOMt vs. SiO, T &, AKXV L 7 A RV
(tholeiitic series) (2B 9 %o

KH@ELHI O B, KH, B, B X OB
D32 DOWTIE, A RE O &ALk
PG SN TWD, ZDIEEAEDTHHED, X4
(a) Mm% s ~HE (trachyte) AT T A 4
A4 & (trachydacite) DOFIHIZTES 5o FEILHTAMK
BT 2HUMED, T WL AKFIEILS O KB E
BT ENZ ERRIBLTW5H,

3) WETREMK

HREAR O~ 7~ 28T A HBRETLHRICEL
T, W@EOFIGEFHEZIE (N-MORB) THIAEL L
TR 2 ISR § . T oMl OREHE, &fmyic
Fe B3 OBMALIS Y —  Z &, NbOALE 12 V]
ARASENL. K5 (a) (2i, BIUALHILAMNLT
BRI 22 VALK LIPS O R 2 A 3 A IR R E KL
EANBYEHBEX LD S ofEL s GiH - F
K, 1988:FHHIZ2>, 1988) %M D/2HIIIRL 7.
INHIR L, FomlLoMmZIIEIZK, S, Zr,
YIZOWTIZIIPAAEE 3 2—7T, NbiZH S 2
ICE &, RbFBallL W Z L WM ZET 5, TO
729, FOWLORAE OB Y — 1k, ThAiA
KIS DR TH HNbD M ADFEEHS, 550
FHMmEZIAED LD LD/,

F7-, M5 (b) Tik, HAREOFHIEGES L
D EFT o 120 — DI KM 55 O 5 E S % 4 A
THLIERAERL FLF4 bTHY) (Allan and Gorton,
1992), #918 ~ 21MallJEHL & 1172 (Kaneoka et al.,
1992), b 9 —2id, H83MaD EA % IR IE A i
oM Z A TH S (Morishita et al., 2020), =
O HET T SR A 1L, SRR X PNbD [V A
OREEICE LT, FoMlLoMEL s L a1,
TR N — v 2 Hi o

[X6ik, Zr/Nblt 12k 9 2Rb/NbEB L U'K/Nblt &
AN Th L, CNOHWMHRETHELE D LD,
HWE O TLER CIERE ST, 12129
B 7O K3 5 2E 2615, K2,
N-MORB ¢ ifff B LR E (0IB) ORENZIITH L
iz, KETHIHLZKEEDT—4% bR L7z,
F oIl O FHE D Z/NbIb I, N-MORBD ZL & 1)
b/, OB ZRMEZ R o [AIRROD B 1315 A
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6 (a) Rb/NbFE KU (b) KINb vs. Zr/Nb . OSO, EBXBNMLOHARRE~HARILE (FH - FAK, 1988). (F
MOBFESIATIERSNDED ER L THS. N-MORB®D T —4 (&, Hofmann, (1988), Sun and McDonough (1989),
ELUGaleetal., 2013) [T& 3. OIBOT—4% [FWeaver (1991) [2& 3.

Fig. 6 (a) Rb/Nb and (b) K/Nb versus Zr/Nb diagrams. OSO, trachybasalt - trachyandesite from Oshima-Oshima
Volcano (Yoshida and Aoki, 1988) . The other abbreviations and data sources as for Fig.5. N-MORB data from
Hofmann (1988), Sun and McDonough (1989) and Gale et al. (2013). OIB data from Weaver (1991).
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Lead Roof Tiles from Kanazawa Castle and Low-background y-spectrometry

Mutsuo INOUE**

Abstract

The use of lead in the roof tiles in the construction of Kanazawa Castle was a unique feature
among the castles of Japan. This was done for the purposes of creating a more beautiful appearance, for
the storage of surplus lead, for material for bullets in wartime, for reducing the weight of the roof, and
so forth. The roof tiles bestow a quaint and whitish appearance to the castle as a result of the passing of
time. The castle site was used as the main campus for Kanazawa University following its use as an army
base until the end of World War Il. When the university moved its campus to another location, the area
was converted into a castle park with a beautifully restored castle. The used and depleted *°Pb (half-life,
22.3 years) lead tiles from the castle buildings have been found to serve as important shield materials for
Ge detectors used in y-spectrometry. The Low Level Radioactivity Laboratory at Kanazawa University
prepared hand-made shields using castle lead that was discarded during the demolition of the castle
buildings. In co-operation with the Ogoya Underground Laboratory (270-meter-thick water equivalent),
these lead shields reduced the counting rates of Ge detectors notably to ~1/100 of ground levels, which
corresponded to an improvement of ~1/10 of the detection limit for low-level radionuclides. In a period
of twenty-eight years since 1995, significant research has been conducted using Ge detectors to study
geochemistry and radioactive contamination. One notable example included measuring the oceanwide
diffusion of low-level radiocesium, which escaped from the Fukushima Dai-ichi Nuclear Power Plant
following its flooding during the March 2011 earthquake and tsunami disaster in the Tohoku region of
northeastern Japan.

Key Words: Kanazawa Castle, lead tile, “°Pb, y-spectrometry
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M1 #RWMEDIRA : a) B, b) =+MKRE GRBEABEBETHEMGRLA oM D ; WIRAAD.

Fig. 1 White lead in roof tiles in a) Ishikawamon Gate and b) Sanjikken Nagaya Stonehouse in Kanazawa
Castle Park. In part, the whitish appearance is not significant (within the dotted line).
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FEVE RSN, 2PbCO, - PH(OH) ,) DFfZ R . $iH
i, B AL EINTE RO RE VEEBHE
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PO T bl OEW D ST 2 (1),
Bl 21X, FHFEH604E DL LA L 72 A )1 o EBIR
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V. y#E®MELTORE

Yy BEE T, BEEWE T, Y v~v=7 24 (Ge)
F 25 DR ER & R BH A & OB & 0 sEfd 5
VENH L, BIHEZROMIE, BENIERICHE
W (113 glem®), Zffich s, MLLR TV &h
5, b — MM 7 Ge 2R DMERIM TH B0 S BT,
BNy 7 779 Ny gz BE 3556, K
Ny 7759y FEOGem oIz s 65
ADZ &, HEA Y FERS & HUD 2 Efhf oy
RASEZE L 72 5 (Hultetal, 2013), —7J7, BIAEDE
MRS T 2 RHN ORISR P (i
HH2234F) M E TN L. “PhlxFNEMAED y AR
W3 2130, OB T % f# kK
1.16 MeV) OHIBIRSAEIZ L B y Ny 7 7T
YLV O EREL 5T (B3, 1980/,
2000, 2006 : Hurtado et al., 2003), = ®*°Phid, #E
FEY OHERRE R =7 1 )VEIRERFZE 72 & DFRIERL
&P (43, 2000) DEFEMIBOAL ST, %<

DG ERFE DM % Wi E T %o JEFH O °Pb
EEEEL, FITCOSRHA DRER T & & KL 5 —T,
$0 b DALFHHEIATRE T H H W 2, M DfLF
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1991)0 A Z )T DT - Ay ESHZER O H
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JWiZE 7% S £ 1172 (Nosengo, 2010) o
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EMFIHLH D, PhiE ORI X OFIZIEA D
WRETH A%, BEflin L\ B 2 & Rsh O ik
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B2 a) FiHH (22.35) # REEL =2PhiEZE &, b) (EFHE P DI (10-20 g-Pb) § & Uc) £iRIEEA (190 g)
D*PoD y RE—Y (46 keV) (BRE, @RWABIE, TAETIhERENERTATEOHFEE L UEREGe
BHERITEL D ; B.G.IIEHBFD/N YT 552 F) (Inoue and Komura, 2007).

Fig. 2 a) Radioactive decay of *°Pb (half-life: 22.3 years), b) y-ray peaks of *°Pb (46 keV) of modern lead
in chemical reagents (10-20 g-Pb), and c¢) lead from Kanazawa Castle (190 g). Low-background
Y-spectrometry was conducted using b) a well-type and c) a planar-type Ge detector located in Ogoya
Underground Laboratory. B.G. indicates “background” in each detector.
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H3 a) ERWEIMEICERA SNk, b) GelRHEINY FE & Uc) ANy FRIRICEDLEEHR S M= sh DERKH.

Fig. 3 a) A lead plate from the roof of Kanazawa Castle, b) Ge detector head, and c) hand-made lead shield
prepared to fit the space around the detector head.

4 BINRPMETFOERRRZENMEHTHEEADAYOLRAR MRV (PREYZENEILILEHE).

Fig. 4 Entrance to Ogoya Underground Laboratory (Kanazawa University), inside tunnel, and buildings of public
Ogoya Mine Museum in Komatsu, Ishikawa.
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Flora and Vegetation of the Fresh-water Reservoir in the Botanical Garden
at the Institute of Nature and Environmental Technology,
Kanazawa University

Yuji ARAKI**, Shinji TSUKAWAKI? and Masato HONDA?

Abstract

The botanical garden at the Institute of Nature and Environmental Technology at Kanazawa
University, has a fresh-water reservoir. Several endangered species such as Hydrocharis dubia have been
identified in this reservoir. Flora and vegetation surveys were carried out from October 2021 to May 2022.
As a result, 53 vascular plants were described, including 7 which were designated as endangered species
in Ishikawa Prefecture. More than half of the water surface of the reservoir was covered with floating-leaf
plants (H. dubia), and the presence of submerged plants such as Hydrilla verticillata and Ceratophyllum
demersum was confirmed under the water surface. Moreover, some invasive alien species such as Solidago
altissima were observed in places where soil was deposited.

Key Words: aquatic plant, conservation, endangered species, flora, vegetation
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Fig. 1 Location of the reservoir in the Botanical Garden and six quadrats (Q1-6) on vegetation survey.

_70_



Hi & LTS - %4 7 v 7 AYListlZfE -
720 RMHEDRIEIZH 72> Tld [HAKEXE ]| (f
BF, 1994) ML, #MEAEREOREREIZIE (WL
bl vy FF—% 7y 72020 <> Ch)IEE
WEIEAE A S (W), 2020) % V72, ARESTIE,
IKAREY) % PROKRERY, (FIENEY), TREAEY), HhAkAE
YWosy 4 7OEER (MY, 2014) 258 L TE
L7204, AEE T KA BB L -4l
DAZFHL, KEHAETHR STV 2 HEH 1L
LENSE i CA TPy

2) WEERE

PPz B 2 A AL, 20214F10H B L O
20224F5 12T L 72 (1) o Bkt %6455 L C
FHIEX (dmxdam) %F%iE L, FWESFA0 T
L DR ZAIT o720 HHX TIINAER & fipk
L EFRI LT, He OMBMIZOWTHE & B
Ji£ % Braun-Blanquet (1964) (Z#E U7z ZE#8|29E - C
FE L 720 F 72, 20214F10 H OFRATER B AR O
BUAAARA: X % il 72

V. HREBRE

1) HEYHE

B L L C35RIS3MEDMEE M A HERR S
72 (Fl)o. oW, ¥ ¥, H1-HE
MU Td o 72, FFAEW & LT, SHEDZEFRM
TEEHH, 16MEO 7328, 30M 0 B IE AL 32 )5
I,

1—1) KEHEY

BRI ISR S7HRREIC S 5 2 & BokE
W O IR ATTEE | 25000 S N7z, FEHM O b F 7
HIZIILD, FEMEIOA XF XFERT AT F
7, WK O 7 axRe<yE, HkiEH O~ 3
ERNT T NEINY R ENEF LT\,
1—2) #EmEIEE

&N H L [Wibly F7—% 7 v 72020
<FHWHR> ] \ZREHRD B D MY DSTHRRD &7z,
WEHIAE (I(CR) X M F A IHEDOAL, MG
HIBME (IEN)) 1~y EE IV T YT O, #i
fERIBEN)IL 7 0 E DL, #EAEREENT)IZE Y
DI N ay, A X AFEDIETH -
2o LD DI, MFAH I IEMBEEIERIAE (I(CR))

IZIRESNTWA Z NG, AR TOE AR
PG SNLEELRGFLEL VW D,

A, AR, WEL, JUNOBBIZ A
B BAEROFIERY T, 8 ~ 10 HIZKIEICHEBEDLE
DL, NFATITEXREOME, ol
K7 EVHEA T 2 A%, T L7 & NGB A3 %
KAERERDOAT M 5L z5| SR T2 Enb,
ZOEBHOFLDEERINTYD (AT, 1994),
kB, AR CIHHERAEEEICIEE SN THwARn
Lo, BEEE (2019) oM CTHUREEIEE(VU)
EENBNF ) FPRELEOIRECTHES NIz, N
J XM B R E O FIAHE ISR S T B B 3EE
BARTHY), TOFEEPIKMANICEELIZbDL
s s,

1—3) 4kiE

AP kg e LC, 50805, 7
ANVHE T T, kA AT IEF VD3
HHERE S 720 20164E 12 AT SN [FDTE O AETE
REIHEL RITTBENOH L) A ] 12
BWTC, 758G AT ATIYF I
HERRIBREEIC K s, BRAEESTFHESN
% 72 O% R OB E WAL RAE & ALERT 5T
Who TN T U, ME (2020) A4z 201
KT OB AT, FERIEE LTh oL b B
BEREro7oflE LTHE L TWwa, BHELT
B SN2 L ORI L 22 R D 0, SR 4
At o VT CHERFE L 3 L 2 VW iERTRE b 0
Thboe TAVI ¥ THIL, ZFOMOBEXS
FHVRIEIIRE SN T WS, B, YA 5 HT T8
F VL, HEORBSHYRIET — 2 5100 (HA
A REE (W), 2002) ICH&HFENTBY, HFKMA
NMEAL WL ) BEOFESLETH D,

2) B &£

WK DKL, FEEWO FFH T I - T
Z O S I T TOFEEDA L b Tw
72 (M2)o MFHHFIDOEDOTIE, LAKMBO 7
OERYYVE, FEMEHOAL T XFELVSTK
HAEIAINE < FRD B A7z,

PEARHMNIE T EEDHERE L T2 & 2 A0t
EROLN, A THEEMITIE2m x5mIT E DT
FRIZD72o THEMHRE L TBY), ZZIIBAAD
VL ERCREOKRGEMEZREL Tz F72,

_71_



®1 EPKHOEYAE.

Table 1 Flora of the reservoir.

Ly FYR b
Ko - B4 E N 4 AR REE " =
2020 2019
PTERIDOPYTA ¥ Z#ti#h
Equisetaceae k7 R Equisetum arvense L. AX T
Osumundaceae Br~AF Osmunda japonica Thunb. Br~A
SPERMATOPHYTA -
ANGIOSPERMAE # 714
Basal Angiosperms Z:# R FIEH
Nymphaeaceae 24 LR gglsn;pbaea tetragona Georgi var. angusta by s NT
Saururaceae K7 & IR Houttuynia cordata Thunb. NZ A
Saururus chinensis (Lour.) Baill. NS Ay NT
Magnoliaceae T LR Magnolia kobus DC. a7y
Lauraceae 7 A xR Neolitsea sericea (Blume) Koidz. vugE
MONOCOTYLEDONS E 7385
Araceae P bR Lemn.a aoukikusa Beppu et Murata subsp. o i
aoukikusa
Spirodela polyrhiza (L.) Schleid. 73X 74
Hydrocharitaceae N E Hydrilla verticillata (L.f.) Royle Va=E= 11
Hydrocharis dubia (Blume) Backer cNFH AR I(CR) NT
Iridaceae 7Y AR Iris laevigata Fisch. e A4
Commelinaceae Yoy bR Commelina communis L. VET AN
Typhaceae 7~ F Typha latifolia L. i~
Cyperaceae BV TR Carex maximowiczii Miq. var. maximowiczii =77 Y
Carex leucochlora Bunge var. leucochlora T ARG
Carex thunbergii Steud. var. thunbergii TRy
Poaceae A xR Isachne globosa (Thunb.) O.Kuntze F 2P
Leersia japonica (Honda) Makino ex Honda 7 377 %
Miscanthus sinensis Anderss. A A X
Poa sphondylodes Trin. A FITYFF
Zizania latifolia (Griseb.) Turcz. ex Stapf ~ ~=E
Ceratophyllaceae ~ER Ceratophyllum demersum L. < VE 1(EN)
Eudicotyledons ZEIE R F3E8
Lardizabalaceae Ya=:" Akebia quinata (Thunb.) Decaisne T
Akebia trifoliata (Thunb.) Koidz. IYRT e
Menispermaceae VYT IUR Cocculus trilobus (Thunb.) DC. THYSTTY
Saururaceae K7 & 3IF Houttuynia cordata Thunb. [N AN
Rosaceae NTR Padus buergeriana Miq.) T.T.Yii et T.C.Ku -« X% 5
Potentilla hebiichigo Yonek. et H.Ohashi ~bAF
. e Ampelopsis glandulosa (Wall.) Momiy. var. .
Vitaceae 7 Fo# heterophylla (Thunb.) Momiy. /7 kY
Parthenocissus tricuspidata (Siebold et -
YA
Zucc.) Planch.
Betulaceae H18 ) FF Alnus japonica (Thunb.) Steud. N ) F
Celastraceae ENE Euonymus fortunei (Turcz.) Hand.-Mazz. YL ¥
Violaceae A LR Viola verecunda A.Gray var. verecunda YAHRAI L
Lythraceae N2 o Lythrum anceps (Koehne) Makino VNFE
Staphyleaceae IVYRYYXE Staphylea bumalda DC. NV A HEHA
Sapindaceae Ao R é{csiz;i j.t)n?gn;;nt farnere var. matsumurae . <o .
Acer pycnanthum K.Koch N % VU Rk 924
Rutaceae T HUF Zantb(.)XyIum.aiIantbaides Siebold et Zucc. BT AFL g
var. ailanthoides
Brassicaceae 77 7R Nasturtium officinale R.Br. FTEHT Y KRS AR
Polygonaceae e Persicaria thunbergii (Siebold et Zucc.) ISUN
H.Gross var. thunbergii
Rumex acetosa L. AA N
Primulaceae 7R Lysimachia japonica Thunb. aFRE
Rubiaceae 7 5 A F Galium trachyspermum A.Gray AYNLT T
Laminaceae D4 Isodon inflexus (Thunb.) Kudo Yenwh
Lentibulariaceae 2 XX ER Utricularia australis R.Br. A RXEXXE NT NT
Menyanthaceae IYHTUE Menyanthes trifoliata L. VAT I(EN)
Asteraceae * 78 Bidens frondosa L. TAV AR Z T Z DA OKRE RS HAE
Ixeridium dentatum (Thunb.) Tzvelev .
=HF
subsp. dentatum
Nabalus tanakae Franch. et Sav. ex §
Y.Tanaka et Ono AA=IT
. . o s 1ZBEHI SN IFEY =20 100
Solidago altissima L. YA BNTOHFI Y A SR
Apiaceae £ U E Oenanthe javanica (Blume) DC. tl
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Fig. 2 Vegetation map of the reservoir (October 24, 2021).
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®2 FrAKHIZE T HEEDMEME (2021F10A248).
Table 2 Synoptic table on the vegetation of the reservoir (October 24, 2021).
A X Q1 Q2 Q3 Q4 Q5 Q6
WA 2021 2021 2021 2021 2021 2021
A/ H 10/24 10/24 10/24 10/24 10/24 10/24
FEERE (m?) 4x4 4x4 4x4 4x4 4x4 4x4
it & & (cm) 800 300 10 40 50 60 Ly R AL
fH# %= (%) 90 98 70 70 60 80 AN BREEA
HI B 25 14 5 18 6 17 2020 2019 4§ &
Hydrocharis dubia hNFAH 3-4 5:5 3+4 1-2 3+4 3-4 CR NT
Hydrilla verticillata VA%~ 2-3 4-5 3-4 3-4 2-3 1-2 vU
Ceratophyllum demersum < VE 1-2 3-4 2-3 +:2 +:2 +:2 EN
Utricularia australis A XZXXE 1-2 2-3 1-2 1-2 2-3 2-3 NT NT
Lemna aoukikusa subsp. aoukikusa 7 47 X7 1-2 2-3 + 1-2 +:2 +:2
Alnus japonica N 55 2-2 + +:2
Acer amoenum var. matsumurae eIV 2-2 2-2 €5
Nabalus tanakae FA=HF 2-3 +:2 1-2 1-2
Saururus chinensis N Ay 1-2 + 2 NT
Zizania latifolia ~ 3 1-1 22
Lythrum anceps IUNF +-2 1-2 +:2 -1
Isodon inflexus Yoo h +-2 + -2
Solidago altissima CABNTILFI T +-2 -2 SRR AR
Iris laevigata XY NE + +
Nymphaea sp. AL VVBD—FE 1-1 EEES
Z‘Z:;; I:;ZZ';)WMZU var. . 1-9 11
ﬁgigjj;itbuubergu var. N 49 11
Magnolia kobus a7y +-2
Houttuynia cordata N +-2
Spirodela polyrhiza A +:2
Acer pycnanthum NI F + R
FEuonymus fortunel P2 % +
Nasturtium officinale FTEHT Sl AR
ff]z;};;zféz;n ailanthoides var. Pt DR .
Padus buergeriana AXFr 7 +
Neolitsea sericea vagE +
Akebia trifoliata IVYNRT Y + +
Staphylea bumalda IRy YX Tk
Leersia japonica THXx +
Commelina communis PA=N/aN +
Cicuta virosa KoY + vU
Bidens frondosa FTAY IR T + Sf A
Viola verecunda var. verecunda VIRAI L +
Isachne globosa F Y +
Miscanthus sinensis A A K
Nymphaea tetragona var. angusta t> 7 NT
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R3 EKHIZHITHEEDHEREK (2022F5H19H).

Table 3 Synoptic table on the vegetation of the reservoir (May 19, 2022).

A X 5 Q1 Q2 Q3 Q4 Q5 Q6

A 2022 2022 2022 2022 2022 2022

A/H 5/19  5/19 519  5/19  5/19  5/19

WHEER (m®) 4x4  4x4  4x4 4x4 4x4 4x4

T (cm) 800 300 1 40 10 60 vy FJ AR

s (%) 95 100 50 50 40 0 fIE BB
HIBLREEL 41 12 5 14 10 15 2020 2019 ff &
Hydrocharis dubia cFH AT 3-4 5-5 3-4 2-3 3-4 3-4 CR NT

Hydrilla verticillata 7 1% 2-3 4-5 3-4 2-3 2-3 1-2 vU

Utricularia australis A XHXFE 1-2 2-3 1-2 1-2 2-3 2-3 NT NT
Ceratophyllum demersum < VE 1-2 2-3 1-2 +-2 +:2 +-2 EN

Lemna aoukikusa subsp. aoukikusa 7 47 %7 +-2 1-2 +-2 +-2 +:2 +-2

Alnus japonica N )X 5-5 2-2 + +

Acer amoenum var. matsumurae Y€V +:2 2:2 A
Zizania latifolia ~ 1-2 2:2

Typha latifolia = 2-3 +

Saururus chinensis NV Ay 2-3 + NT

Nabalus tanakae FA=HF 3-4 + 1-2 1-2

Lythrum anceps IYANF 1-2 1-2 + +-2

,iiﬁfn Ifif;;nﬁgWICZJI var. . + 1-9 1-9

Leersia japonica THF + +-2 +

Bidens frondosa TAY IR HE T 402 P i
Akebia quinata A= 1-2 1-2

Iris laevigata XY NL +:2 +-2

Menyanthes trifoliata IVHTY + ++2

Nymphaea tetragona var. angusta t Y7 +-2 NT

FEquisetum arvense A XS 1-2

Magnolia kobus a7y 1-1 e
Galium trachyspermum EDAVNY/A/ +-2 +

Akebia trifoliata IVYAT e +:2

Acer pycnanthum NF ) F +-2 60 it
FEuonymus fortuner P2 %t +:2

Houttuynia cordata K7 &3 +2

Miscanthus sinensis A A X +:2

Padus buergeriana AXYT 7 +-2 FEAE
Carex leucochlora var. leucochlora 7 4 A7 +:2

Parthenocissus tricuspidata b4 +:2

{;;;IZ;{;ZIIZ dentatum subsp. . 49

Nasturtium officinale FT U EAT + PP i
Cocculus trilobus THYITTY +

Carex thunbergii var. thunbergii TR +

Poa sphondylodes A FITVFX +

Lysimachia japonica aFAE +

Rumex acetosa AA N +

Osmunda japonica Yo~A +

Ampelopsis glandule r. e

gl e :

Potentilla hebiichigo ~EA F T +

Solidago altissima YA BNTIEF I + + Hh kAR
Staphylea bumalda NS AE S + AR AR
Nymphaea sp. 2L L BO—FE + [ 25T
Cicuta virosa K7€V + VU

i;fgizzjj;jtb unbergii var. YU .

Commelina communis Yo +
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