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The Relationship between the Agricultural Landscape and the

Seasonal Changes in the Foraging Habitats of the Grey Heron (Ardea
cinerea) on the Noto Peninsula

Kazuya KIMURA" ", Tetsuya KASAGI"? and Koji NAKAMURA?

Abstract

In order to evaluate the importance of the agricultural landscape for grey herons, we investigated
the seasonal changes in the foraging habitats of the Grey Heron (4rdea cinerea) in two river basins.
These were located in the Wakayama River and the Kumaki River on the Noto Peninsula. The
peninsula’s fertile landscape is well-known for its traditional agricultural practices and fields. We
conducted 15 censuses from March until November in 2011 in the entire waterside area within each
basin. Sampled habitats included paddy fields, rivers, ditches, irrigation ponds, coasts, and fields.
Seasonal fluctuations in the number of herons were mostly synchronized between the two river basins
during the breeding season, and a large increase in the population size in June was due to an increase in
the number of fledglings. During the non-breeding season, only the Kumaki River basin was a major
stopover during migration for grey herons, because a large increase in the population size equivalent to
that of June occurred in September. The difference in the seasonality of the population size between the
two river basins may reflect the latitudinal difference relating to the fall-winter migration patterns of
grey herons.

The population size of the paddy fields correlated with the proportion of irrigated paddy fields,
suggesting that the patterns of habitat use for foraging by grey herons were dependent on the degree of
irrigation in the paddy fields. Furthermore, the number and proportion of herons in the other habitats
became larger when those of paddy fields became smaller. Thus, the complementary relationship
between the seasonality in population size of paddy fields and of the other habitats suggests that those
such as rivers and ditches may play a role as substitutional habitats. However, the combined population
size in the rivers and ditches did not amount to the maximum population size of the paddy fields. It may
indicate that food organisms in the rivers and ditches in the two river basins are poorer in quality and
quantity than those in the paddy fields.

YRR KB HORIBEREEII e o & —  BARGHIBEIE Y ZARIER T T920-1192 4111 MG R T A HET (Division of
Biodiversity, Department of Natural Science and Measurement, Institute of Nature and Environmental Technology, Kanazawa
University, Kakuma-machi, Kanazawa, 920-1192 Japan)

IR E RIS E R o # — T 920-1192 )1 IR 4&IR i fa[#IHT (Center for Regional Collaboration, Kanazawa University,
Kakuma-machi, Kanazawa, 920-1192 Japan)

"W (Author for correspondence)



Key Words: Grey Heron, Ardea cinerea, Noto Peninsula, foraging habitat, seasonal change, agricultural

landscape

T K TR, MR, MR, ROURK, (L

I. IFC&®IC

DREOHITEIZ I D — i ERBLIE, B
TEH, W1, 7=ih, ARk Ehkx RAERRE S A
TWo, METORETROEL L TV L EETH
0, AKEIZIRHE O & U COKEEOA R &
L CoO&EIZ R L TWb (Elphick, 2000; Maeda,
2001), L2aL, Z OIS o7 o TG 73
ATERER, HEHIC L 2 KB ORI LS A, Zhn
KB DA BHCCTE L REME T RAE T 3B W Tl s
EH Z#1CW% (Fujioka and Yoshida, 2001)

IO @A Cd 2 TR, PR A Ol
M E TS DL, TOEFEEOFTCEIEIFER
ADBEEFIHT 5, VXEOZ ITBHE O H UV
7oA K TEREE L (Fasola, 1983, 1996: Maeda,
2001; Hattori, 2001) , #EHY™ % £ D K53 A K HIZ K
TFLTWAES LD (FEFIZDY, 1994; Fasola and
Brangi, 2010), D7 &, AKHEITZMEMIFH D4 ¥
HIZ L > THBE L L ToOMERSE WV (hEIED,
2006; Fasola and Brangi, 2010), fth 5, FEZZHHIE T
& DA ZRTITAK B EFIHT 2 Y FEOKITWA T 5,
ZHERIRIRTIZ & b 72 0 BHAEM O IZ K 5814
ThdHZ LTz, I TKHOERIZL -
T AN L2720, Akt & L
FEHNAFET DEHEDRIEL TN 572
BgLEZOND (PEIZD, 2006),

ZO LT, KEDOH Y FITH D5
BEENREICIR L TV 5D, L LR b, KHT
EHEARBIRT b ABIC K > THUKDFE S5 70,
— A L CRNMEEICE LT 5, KIIZHRT
OIBHN < B TR ZE RIS AR L E R A B SR
tEbo, ZHZHIE LT, VFHEDOL IXUEHD
BREESGIT, B2 (FEIEDN, 2006) K72l
(T - yLiRF, 1998), #Ffau (1LE1ZA, 1980) 7L
EZRAT D, LEEB-T, ABIIAT, Dok
BBV THEO AR E U CHEEICEE o &E %
oo TWD LHEIES NG, FFEITAKREDMIZE
TAERRREETHY (Steinmetz et al., 2003), FD
A IRV FE SO AETE BT AR W) DRSS A A~ A DE

# %8R < 21T T\ % (Hafner and Britton, 1983; Powell,
1983; Butler, 1993), # FHHDBREIF| A OZ{LITZ N
ZTNOBEEOANMERT L EZ LN, EHDOEER
& U COWTENED D AT BREERHMIC IR 5 Z &0
HrTE ko,

AWFFETIE, VI FIH T RE e BRERGT & £ D
FHIZ L ZH O MNICT D720, IIRERMAE £
HEERCERHOFERIKT, Kb R TH D
T A D54 & RIRGETOFRIFRRE 1T o 7,
BB B I MBS HER SN C & TR ERBLIA
230, A A HUL T K 2 B & L 7o s 7 K0
BRIENEES TS,

A& ith

=]
i

A TR B D AR B I I AL S B2 oD
I CIT o7z (K1), BEX: B A i@ 5
FAL (BER471m) Ok z KPR & U TRT R~
MBI G A3 7265y, HRR137E155))

Z‘l Wakayama River

A
Mt. Horyu

lida Bay

Nanao Bay
Notajima Island

Kumaki
River

Pacific
Ocean

10 km
—

1 BEBFBICEITA200RAERE, HWIIIREEERE
RIREDALE.

The location of two study areas, river basins of
Wakayama and Kumaki, in the Noto Peninsula.
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Fig. 2 An observation area (shaded) in Wakayama (a)
and Kumaki (b). Dotted line shows the forest
edge, the boundary between open areas (e.g.
the fields and the town area) and forests.
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Fig. 3 Seasonal change in number of grey herons per
round in Wakayama (top) and Kumaki (bottom).
Line shows the range of values in each biweekly
census.
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Fig. 4 Seasonal change in number of foraging grey
herons in different habitats of Wakayama (top)
and Kumaki (bottom). Each habitat is shown as
follows: paddy field (circle), river (triangle), ditch
(cross), pond (square) and coast or field as
others (bar). Dotted line shows percentage of
irrigated paddy field relative to the total number
of paddy field in each basin.
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An Examination of Benkiti Ohno and His Famous Notebook “Ittousi
Kyuroku Seiyaku (Notes regarding Pharmaceutical Science)”

Eiji ITAGAKI"

Abstract

Benkiti Ohno, a technician who specialized in mechanical dolls, wrote in relation to over one
hundred and fifty subjects concerning pharmaceutical science in his notebook "Itfousi kyuroku.” In this
paper, analyses of the subjects that he wrote about were conducted. New evidence was found that Ohno
went to the chemistry office of the Soyukan to conduct research on subjects that he was interested in in
the book "Seimi kaisou". “Seimi kaisou” is the title of a famous book written by Yhoan Utagawa, who
translated important information about chemistry subjects from Dutch textbooks and converted his
translations into a book. Ohno also viewed other scientific books stored in the library room of the
Soyukan. As a result of this paper, the personal life history of Benkiti Ohno in Kanazawa in the
latter-half of the nineteenth century was presented for the first time ever.

Key Words: Benkiti Ohno, [lttousi Kyuroku, chemistry subjects, Seimi Kaisou, Soyukan, Yhoan
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Fig. 1 An apparatus of chemical experiments for

preparation of hydrogen gas depicted by B.
Ohno.
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Fig. 2 An apparatus for preparation of hydrogen gas
(after “Seimi Kaisou”).

DHEIZK2 1FH—X, RREE) [THBINTND,
ZOFEFEE, RED [HERR] OREZEFEELTH
T2EEFEAL TV D,
WEICBFBEL (65) TIX, Bt~ DSy
FRIZOWNWT, FRICKZMHEH L CHE L TnD,

MR T B, AT R, ATIET %
U BRI (T a4 2T —)
B FHA—) T K= SIS
=ML, BT LT, (hIg) Ofk=/Kit~T

FEA LUTRC, H—KEFY, OWmEH

KRz, BBCENA AT T, Mk ik
=N

FIE JUWERT A

HEEEi IR b~ > H > (IV) (MnO,) T, #4
SIRIZ K VR RE L @Bb~ o T (M) 12785,
Bz R O%RER - L MV MIART, 20
AIZSFEZDRE, KEOTITHIIZILT, KE
Fol- LoD NIZZE LiAte, JFOBAKO EIZL ML
FNEEEMAT D L, Bk~ Ty (V) OB iR
MBIV, BEELHNFEALT, M TRERR
BOPIZETE S,

ZORUEBEZFEHL TCKETNAZELZEHH
k5,

KFEEH (61)

P OKBEMTT i, BB (—) &, N
+—%, +-H,
%%éé%ﬁﬁ,v~%wx%7 H A

TR g B~ HE 20 86T 7 B PR sl NP RE T 2
(L RV ) =ML, Bt = KIANRE T faAr
FHITET N, Wl T KFRET TR, KiE
gEp =2V GB—X) ) (X2),

K20 H A 5 ERIEC X D HEE E2 FVToK
R ADRIEETH 5.

DANT, FHEEO T X, KT HEEA LY
(X14) Tix:

KEGHE (GrfiR) T 57EE L, EoBKFED E
DL bV b XD OKREK A FIRINEER 2 A7 kil
PRI L COKARR A ofiR L C, DETKFE R L
o TWHKEEZSEEL T, T EZEL THRD
HLRIBICEDDIEETHD, RBICHREFORZRT,
B4l iE TE#BaR] T8 X, KT AL ©
X %~ d,

Fammsl (—) &=, KT DB LE, $
+ I\, 195,

k7 oy, kT,
KBRITHF ik HBBERET 57,
=K R = EEA R ET Y,

K IKFEFIT T 40 1B SRR QR ()
TERE, BRI MLm=y, —

oy
— BNl H

>



APURIA T 2\". W WANGPAN

B3 KIDERILR. [—HBRER] OK. ( UM, 1991) E5. BADARZRMYHITEENRELY).
Fig. 3 An apparatus for preparation of hydrogen gas, which was made of water vapor by catalytic action of highly

heated iron.
WOEIE B 5 MO P e
B -&—-J?J_Q%Wi 3
7 - S TR B - x| =
] 7 #*'ﬁulmJa|E
* e % & 95 7 2 o (B
e Y ek 7 AT
I R
Y ;g}}
R
7 )._!
Ea

B4 KINBRILRX KREHET 252 [SFHHR]
(—) #=, gm+/\E 198, £-K. #FKOF
NENE-ELY. : KRR, [2]: HLRLT

HAILKTZIVE A 8 [T]: GIE-ILE,
B AR, T UTIEL, BYAT, BUKET
= maTELE B o aIERLE.

Fig. 4 The same of Fig.3, cited from “Seimi Kaisou”.
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Caesalpin sappan Blanco, a plant for yielding of
medical materials and red dye. An illustration of
the plant and explanation of the medical use
were written.
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Fig. 6 Volta column, explaining of the buttery and
electric disruption of water using cells.
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Fig. 9 Galvani Cell, depicted by B. Ohno.
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(right) and the same depicted by B. Ohno (left).
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The Progress of the Renminbi (RMB)’s Internationalization after the
Financial Crisis of 2007 to 2008

Katsufumi KANAOKA'"

Abstract

The internationalization of the renminbi (Chinese Yuan (CNY)) was promoted significantly after
the Financial Crisis of 2007 to 2008. This internationalization was started in the 1990s in accordance
with the planned expansion of the Chinese economy. It has advanced gradually since then. China
commenced a 4 trillion RMB economic stimulus program in 2008, and then the Chinese authorities
came up with additional plans for boosting their country’s economy and for ensuring its continued
growth. These fiscal measures appear to have been successful in preventing the collapse of China’s
economy during the financial crisis. At the same time, these measures created a huge surplus of
domestic financial reserves. As a result, the Chinese government needs to think carefully about the
utilization of their huge stock of surplus money in order to avoid the problems associated with a real
estate property bubble. The internationalization of the RMB means not only the expansion of the
international use of the RMB but also about hedging exchange risks and responding to expanding
external investments. At present, there seems to be no alternative but to continue with the
internationalization of the RMB even though it risks fissuring China's controlled exchange system and
state-planned economy. As this paper discusses, the solution to the problem of massive surplus RMB
reserves is important not only for continuing China’s economic development but also for the
international currency system in the future.

Key Words: Renminbi (RMB), Chinese Yuan (CNY), internationalization of currency, China's
exchange rate policy, international currency system
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The Effect of Alien Plants on Relationships between Domestic Plants
and Bees
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Abstract

Recently, it has been suggested by some researchers that the dispersion of invasive alien herb plants
is influencing pollination interactions among domestic herbs and bees, which serve as pollinators within
temperate zone grasslands. Such an invasion may induce changes amongst the major pollinator species
in each domestic plant, leading to a decrease in pollination efficiency or a disturbance in breeding. In
this study, the species composition of flowering plants and pollinator bees were investigated via a field
census in the agricultural landscape of Suzu city on the Noto Peninsula. In addition to a discussion of
the effects of flowering in invasive plants, the pollination of domestic plants was also discussed in the
description data. Following 8 rounds of census taking, a total of 148 species of flowering plants were
recorded, and 24 of these species were found to be invasive species. In particular, the flowering densities
of three invasive species, Hypochaeris radicata, Erigeron annuus, and Trifolium repens were the highest
in the plant community. Furthermore, a total of 3,049 individual bees in the flowers of 61 plant species
were recorded. About 52.7% of the bees were observed on flowers of the three major invasive plants.
This indicated that the invasion of these plants to farmland area has any effects on bee’s visiting
pollination at domestic plant flowers, associated with pollination efficiency.

Key Words: invasive plant, Hypochaeris radicata, Erigeron annuus, Trifolium repens, bees,
agricultural landscape, satoyama
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Table 1 Flowering densities and number of bees.
RELNTERE LEOREE NFTAFEO BIENRERR  2AOREE  NTAFED
s SNEREH CHTAHA  BIEEANR e SNEREH  CHTAHA  BIEANR

LAY A (HFEFE) 42,761 135 468 RN 334 0.1 1
EATaAY (54 EFE) 31,239 9.9 533 AR 333 0.1 0
Yy 15,406 49 40 HILY 320 0.1 0
PEACE 35 13,180 42 606 EAIAYEURKR (5} KF8) 314 0.1 0
ARET 12,908 4.1 1 ARXLINF 298 0.1 1
TAZHAT I F I (54 KFE) 12,057 38 37 YILR A 289 0.1 3
SYUN 11,619 3.7 45 BRI T INF 275 0.1 0
=fir 10,782 3.4 18 ReLToR 247 0.1 0
IEX 10,751 3.4 0 HIXy 240 0.1 0
AATLF/ XY (5 k) 9,941 3.1 47 ANSHESH 227 0.1 0
PAE SN 8,196 26 84 THFY 224 0.1 0
EADY 7,794 25 2 YITA 224 0.1 0
Lyb; E ) 7,363 2.3 52 P WAS 2w 2 216 0.1 2
TXIIFY 7,163 2.3 413 YITOHA 208 0.1 8
INVIIGTY 7,088 22 60 Y IhoJo 205 0.1 0
K& 7,030 22 3 RSP 183 0.1 0
NNTTH 5,681 18 3 aFRE 175 0.1 0
A/axXF 5,549 18 34 SYNF 165 0.1 14
HBNE 5,021 16 7 TIOYA 160 0.1 0
AhyJany 4,937 1.6 1 inan 150 0.0 0
TAVIEE DT (4 EFE) 4,677 15 46 ARNE 131 0.0 2
7o /iaa 4,664 1.5 3 avJ4/8a 130 0.0 0
R FRAXY (54 kFE) 3,837 1.2 0 VAT (54 KFE) 128 0.0 0
a7 FrFY 3,489 1.1 0 R AV Vv 128 00 0
TARTESF (54 KFE) 3,435 1.1 0 Nnan 122 0.0 0
JTHE 3,031 1.0 73 X/ 3xTH 120 0.0 0
rEoNE 2,654 0.8 0 o=y 112 0.0 4
VhoY 2,335 0.7 0 NE 110 0.0 0
EALALIEX (1 K7E) 2,272 07 3 AXaA9Ta 107 0.0 0
FUIXEF 2,004 06 25 EVNVES 100 0.0 0
VUHR=UTY 2,002 06 6 AIUHIZF T (5 KTE) 88 00 0
IR 1,772 06 2 FoEY 88 00 0
IR 1,643 05 13 2= F Y (5 3kTE) 80 0.0 0
FyR/REY 1,565 05 2 —ZEFa (44 KFE) 77 0.0 0
aAAYTYeIvL (54 EFE) 1,395 0.4 0 ARyavsy 77 0.0 0
TxI/IFEINI 1,384 0.4 3 ThY 76 0.0 0
INFET 1,365 0.4 0 FHhiNF 72 0.0 0
ELHF 1,319 0.4 17 IS 69 0.0 0
NeZAvs 1,301 0.4 3 NHT Y 67 0.0 0
XRERNF 1,295 0.4 21 FFIHY 67 0.0 0
LANnNFHITET 1,293 0.4 6 EAZYNF 64 0.0 0
IRY Y 1,286 0.4 13 YINEAFT 64 0.0 0
Y vh 1,264 0.4 0 FRAGH 60 0.0 0
ArF)U 1,057 0.3 6 IRy 57 0.0 0
E3ARYNF 973 0.3 9 AEFIVRITY 48 0.0 1
TINE 931 0.3 28 SXEF 43 0.0 0
*Hhe5/%+ 811 0.3 30 Z=ES 42 0.0 0
ro£Y 789 0.2 0 IIH 40 0.0 3
AXAZY 787 0.2 0 FTAIISTD 40 0.0 0
+TESH 781 0.2 0 Arya¥x 40 0.0 0
LTH YA (54 KFE) 771 0.2 14 EXARYTYD (5L 3EFE) 33 0.0 0
HOS5T 764 0.2 2 AIUEHZ (5 kTE) 32 0.0 0
Yr¥ET 714 0.2 0 TERYRIRE 32 0.0 0
A=48E352 704 0.2 0 Y411 32 0.0 0
TXATTY 695 0.2 0 LT 32 0.0 0
t1) 687 0.2 21 RUMIET 32 0.0 0
APIHRS 678 0.2 9 JUREL 29 0.0 0
—F 45T 599 0.2 1 LY XHRNS (5 KFE) 27 0.0 0
HFLTS 560 0.2 0 dA13 27 0.0 0
*=I5S (k&) 549 0.2 1 R4 27 0.0 0
R 539 0.2 14 IRITUHE 23 0.0 0
ayvyF 525 0.2 0 E 16 0.0 1
aF¥ 506 0.2 0 =D7=E S 16 0.0 0
FavTET 480 0.2 0 avF 16 0.0 0
AAARET 459 0.1 3 FATHINLY S (54 3KFE) 13 0.0 0
Frazy 430 0.1 55 TILFRE (4hK7E) 13 0.0 0
YN 425 0.1 0 Sy/es 13 0.0 0
FXRIFIIY 387 0.1 0 IAF 13 0.0 0
15K 379 0.1 43 FHNIIFFIhT 10 0.0 0
Javxy 379 0.1 0 EXoO% 10 0.0 0
FURROXY (54 K78) 364 0.1 10 RIXXY (54KFE) 9 00 0
YYTRYY 352 0.1 73 THhia< 8 0.0 0
THFaAVT 344 0.1 0 Ef =4 8 0.0 0
E3aryTaod 341 0.1 0 YIYNLTRF 8 00 0
SyasYy 337 0.1 0
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Fig. 3 Proportion of number of bees on each plant.
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Fig. 4 Visitation rate of bees on each plant species (bee number / number of flowering patches). Number of bees

visited on each plant was shown in the parenthesis. The top 30 of plant species in visitation rate are exhibited in
this figure. Vacant bars indicate domestic plant species and closed bars indicate invasive ones.
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Teaching Cultivation Activities, and Passing on Experience of Agricultural

Practices on the Noto Peninsula: Safeguarding “Globally Important
Agricultural Heritage Systems (GIAHS)” for Future Generations

Yuji ARAKI"?", Hiromi OKAMURA' and Shinji TSUKAWAKI

Abstract

The Noto Peninsula was designated as an area possessing Globally Important Agricultural Heritage
Systems (GIAHS) by the United Nations’ Food and Agriculture Organisation (FAO) in 2011. This was in
recognition of the importance of local initiatives such as Satoyama and Safoumi, which represented a
harmonious balance between nature, and the agricultural, forestry, and fisheries industries. As a result of
such initiatives and via agriculture-related experience acquired at school, it is expected that valuable
local property and land will be inherited by future generations. However, the continuous teaching of
cultivation activities and the acquisition of experience by young people is confronted by challenges such
as the limited teaching time that teachers have, as well as their own lack of cultivation training and
teaching experience at school. In order to understand the current status of the educational environment in
the Noto area, we sent out a questionnaire to elementary and junior high schools teachers there and
interviewed them. As a result of the questionnaire, it was learned that Noto pupils at school generally
know about GIAHS, but that there were significant differences of opinion amongst teachers about
whether or not to teach GIAHS related activities in class. Although many junior high school students
have lived with three generations of Noto family members, and are interested in nature and their local
traditions, they were less interested in local agriculture due to a lack of learning opportunities vis-a-vis
the agricultural sector. In this context, some teachers really depend on local farmers as a valuable
resource of information with which to teach students about cultivation. Our paper suggests that the Noto
area has a greater potential for collaboration between schools, local farmers, and the Japan Agricultural
Co-operative (JAC) in order to safeguard “Globally Important Agricultural Heritage Systems (GIAHS)”
for future generations.
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Fig. 1  Visibility of GIAHS in Noto Peninsula.
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Fig. 2 Teacher’s motivation to teach GIAHS in class.
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Fig. 3 Characteristics of students in Noto Peninsula
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Table 3 Subject and class time for cultivation experience activity in Noto peninsula.
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“Syoseki Setu”, an Addendum to “Seimi Kaiso (A Story about Potassium
Nitrate)”, as an Addendum to “An Introduction to Chemistry”, Written
and Edited by Yhoan Udagawa in 1843
In addition, its Reprint, Translation, and Comparative Study of
“Manhou Sousyo (a Chapter about Potassium Nitrate)”
Written by Keisuke Ito in 1854
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Abstract

Yhoan Udagawa published a series of books, ”Seimi Kaiso” (An Introduction to Chemistry) from
1837 to 1847. The series is composed of seven books and twenty-one volumes, and the first one about
chemistry described Western chemistry in the eighteenth and nineteenth centuries. As an addendum, a
book entitled “Historical and Detailed Studies on Potassium Nitrate” was published in 1843. His works
provided a comprehensive study of historical approaches to the subject of potassium nitrate. In 1854,
after a period of eleven years, Keisuke Ito wrote and published a book, entitled “Syoseki Hen” (a
characterization of potassium nitrate) at Owari Clan. In order to make his work easier to understand,
his former works were translated and reprinted into the modern version of the Japanese language.
Comparative research of Yhoan’s and Keisuke’s works were conducted and interesting results were
obtained. This research indicated that Ito’s works were like a new and updated version of Udagawa’s
works, which included new findings and scientific evidence regarding potassium nitrate from Western
countries and also east India. Useful data for making crystalline saltpeter in order to assist in the
production of gunpowder is also written about in detail in this paper.
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An Introduction to Historical Material entitled “Koyadaishi Gyojo Zue”

(The Illustrated Biography of the Priest, Koyadaishi) which is on
display in Hoshuji Temple

Satoshi KURODA', Takefumi TORITANI?, Yoshiaki YOSHIOKA?®, Takayoshi ISHIGAKT’,
Ryota HAYASHI® and Yugo KOBAYAKAWA

Abstract

“Koya-Daishi Gyojo Zue”, which is on display in Hoshuji Temple in Kanazawa city, Ishikawa is a
picture scroll illustrating the life of Koya-Daishi (also known as Kobo-Daishi). The Hoshuji copy is a
reproduction created in 1506 by Koen, a priest from Zokoin, which was located in Okachinumadate, in
historical Dewa province (present day Yamagata and Akita Prefectures). The scroll has links to
Gobokyochibo, which is located in Isshin’indani in Koyasan, a famous monastic center. It is a valuable
material with which scholars can trace the faith in Kobo-Daishi as well as the activities of Koyahijiri in

the Japanese countryside.

Key Words: Kobodaishi (Kukai), a picture scroll, Hoshuji Temple in Kanazawa city, the third year of

Eisho, Koyahijiri
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EEFRERITARE ZER (B : cm).

Table 1 Sizes of “Koyadaishi Gyojo Zue” (unit: cm).

H1k Ho% Hi3% Fak Hi5%
FARL | 24.0 24.0 24.5 22.7
s 49.5 R3¢ 50.4 Bl 421 49.4 il 50.2 il
2% 51.4 3¢ 51.5 1 50.1 Al 35.0 il
3 51.1 FF3C, Fll 50.1 21 50.1 &1 41.9 21
4 51.4 &1 51.5 21, 2 51.6 &1 16.7 2
5k 51.3 =l 51.3 2, 2 51.6 1 19.8 Fl2
6% 51.4 1, w2 51.5 2 51.6 &1 9.0 &2
THK 51.2 72, f&2 51.6 2 51.6 N ) 51.8 2, F3
8k 51.3 2, 3 51.5 #&2, #3423 | 51.6 2 51.7 F3. &3
9 51.4 A3, 423 51.7 23 51.6 2, 2 11.2 #23
108%  [51.5 #2234 51.8 #23, Fi4, k24 |51.6 #R2 31.7 4
1% |51.1 4 51.9 B4 51.7 #&2, w3, k23 130.9 Fld
12%%  [51.3 75, #85 51.8 &4, F5 52.0 i3 40.1 #4
13%%  [51.4 &5 51.6 5. f&5 51.8 23, Fl4, x4 | 20.0 Fil5
4% | 51.2 #25. 6 51.8 25 51.0 a4 41.3 5
158 | 51.2 6., 426 51.6 #25., F6 51.8 Fil5 51.9 #25 K&
168 | 51.2 #26 52.0 26 51.8 #25., 76 28.2 #25
174 |51.5 w7 ART 51.7 6 51.8 76 10.0 36
18k [51.5 8. 128 51.8 6 51.8 6 51.8 56
198 |51.2 #28, Fl9. #29 | 51.8 #26., 77 51.8 56 23.3 #26
20/t |51.2 &9, 710, #210 | 51.6 #RT 51.7 6., 426 52.2 &6, &7
214 |51.3 #10 52.0 a7 51.8 6 51.8 EONE Y
224%  |51.4 FALL, 11 51.8 &7, 78 51.6 26, 7 51.9 b4
234t |50.8 11 47.8 28 51.6 T, ART 23.6 BT
24%%  |41.0 fe11, W 42.5 28 51.7 #2778, 428 | 27.0 8
25%% 51.7 28 27.4 #28
264% 51.7 28 51.7 #28
27THE 51.6 A28, Fl9, 429 | 51.6 B
281k 51.6 #29
2945k 51.3 #9
304k 45.2 #29
B 1242.8 1248.6 1562.3 976.4

EHES ESYES AP H9%: H10%
FARL | 23.7 23.9 23.4 23.7 24.0
JBiS 50.0 Al 16.8 48.5 50.6 a1 11.7 il
2% 51.7 all, A1 51.7 EIINE A 51.8 Fill 51.9 Fill 51.6 I )
3K 51.8 f21, @2, k22 | 52.0 a1, F2 51.7 Fill 52.5 Fill 51.6 21, 2
4K 51.4 fa2, #3. #4823 | 51.4 a2, f52 51.3 N A 51.8 EIINE A 51.7 B2, #8273
5% 51.5 #23, F4, k24 | 51.8 a2, #3 51.8 &1 52.0 #2102, 22 | 51.2 13, A3, Fl4
6% 51.8 f&4, #5, 485 | 51.8 a3, f53 52.3 #21, #2422 | 51.5 &2, F3 52.0 ELNE
THE 51.8 #25. F6 51.8 #&3.Fl4, f&4, 55| 51.9 22, 3 52.1 #i3 52.1 &4
8 51.3 a6, 126 51.0 a5, 25 51.8 73 52.1 A3, 3 51.6 &4, F5, #R5
9 51.2 T ART 51.4 #&5 51.7 EORNE 23! 51.8 &3 51.9 #25. F6
108 | 51.6 #2758, 428 | 51.6 #&5. F16 51.6 23, F4 51.9 &3 51.8 76
1% |51.2 #28. #19 51.6 76, 26 52.2 A, fxd 52.0 &3 52.0 76
12 | 51.6 9, %29, 710 |51.6 #&6 51.7 #24, #5425 | 52.2 #&3, w4, #R4 | 52.0 76, 426
13 |51.5 10, FA11 51.7 &6 51.7 #25. F6 51.8 &4, F5 51.8 26
148%  |51.5 Bl A1, F12 | 51.6 &6 52.0 76, 26 52.1 a5, K25 51.6 26
158 |51.5 12 51.7 &6 51.9 #26., #7 52.1 #25. 76, 26 | 51.8 #&6
168 |21.5 12 51.7 #6 51.8 T, ART 51.8 26, F7 51.5 26
174 51.7 26, @7, 427 | 51.9 &7 51.6 N Y 51.9 26
18k 51.7 a7, F8 52.0 H# 51.5 &7 52.3 &6
194 51.9 a8, 28 29.7 &7 52.1 26
204 51.6 28, F9 51.9 26
214 52.1 a9, 729 52.5 26
224 51.6 #29, 710, #4210 51.8 26
234k 51.5 #&10, g1l 52.1 26
244 51.6 Bl A1l 52.2 26
254 50.9 f&11 33.3 26
264 49.8 f&11 45.2 Lo
PAGHS 15.9 Lo
28
297
304
i 816.6 1329.5 953.0 986.7 1323.1
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The Refining of Lignocellulosic Biomass using Ionic Liquids

Kazuaki NINOMIYA'" and Kenji TAKAHASHI?

Abstract

In the study discussed below, we developed an ionic liquid-assisted bio-refinery process, which
converts lignocellulosic biomass into biofuel and bioplastics. Most notably, the ionic liquid was utilized
as a solvent for biomass pretreatment before the enzymatic hydrolysis of polysaccharides, and was also
utilized as a solvent and catalyst for the chemical reaction of lignin macromolecules.

Key Words: biorefinery, lignocellulosic biomass, ionic liquids
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Fig. 1 Conceptual diagram of oil refinery.
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Fig. 2 Conceptual diagram of biomass refinery.

rcoz_ =%
‘m’
KEBZ/AN <A

ASELO—R J)a—2A
rrenaa @) LS, @ 5o
b~ WE B
Y e @b

Ny | | BiERGOmE
1 I UtE
NS | gmemm S E

I O—X5FEOD )T = A EDEM
KEHES +)LO0—XRIEfEB1E

FTALEE

M3 KREZR/NAATADRLE - ik - EEOMSH.
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Fig. 7 Room temperature-pretreatment of lignocellulosic biomass using ionic liquid and ultrasound irradiation.
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Monohydrocalcite from Sediment from the Bottom of an Ancient Lake

in Mongolia: its Role as an Environmental Indicator and
Environmental Remediation Material

Keisuke FUKUSHI'

Abstract

Monohydrocalcite (MHC: CaCO3°H,0) is a rare mineral in nature and was recovered from the lake
sediments of Lake Hovsgol in Mongolia. In order to assess the performance of MHC as an
environmental indicator and as an environmental remediation material, the physicochemical properties
of MHC, for example its transformation mechanism, kinetics, and formation conditions, as well as the
uptake mechanisms and properties of hazardous anions (phosphate and arsenate), were examined in
laboratory experiments. The investigations showed that MHC in the sediments can record the past saline
conditions of lake water. In addition, MHC possesses a higher ability for both phosphate and arsenate
sorption and is a promising environmental purification material for hazardous anions.

Key Words: monohydrocalcite, Lake Hovsgol, environmental indicator, transformation, formation,
environmental purification material, phosphate, arsenate

X R B RRAASA b, TT AT, SEEHEE, AT, R, BHEESH
kU R, bR

I. [ZL®IC

BREE T L DTHIER BICIE L FET HIWE Th
%o BRFUAFET DBV 7 ML, T
A & iR, 77954 b (@H) BLOATT
A OB GEEIIWT L ECaCOs) &, A A
k (CaCO5:6H,0), & / /A Kua ZL¥A |k (CaCO;*
H,0) 3 X OFEMEKEE T V> D A (CaCO;5+H,0)
DEKBER DD, IVFA MBEOT 254 b3

HIER FICHFAET DIREE I LS T D DIEEALE R D,
TEMICHRIASND Z EDLIERREFN S 5,
—J7, T OMODRERA NV T BMIKRIREREE COREH
B THDZOh, FOWRENIMEGIT D220,

Thomson Reuters D 245 — % ~X— 2 T&H Hweb of
scienceZ HT19804E 2 L EITE (20144E11H) DR
Tim xR~ A, lalcite(h A b)) | T
FRE&T % £ 21,5004, laragonite (77 A ~) | T
(34,8001, Tvaterite (/X7 A ) TIE1,30044, A

YRR B A ARSI JEt v 2 — B ARG HA BRI ER BRBE R IR ZE 80 T 920-1192 41| R4 JRfi £ HIET  (Division
of Earth Dynamics, Department of Natural Science and Measurement, Institute of Nature and Environmental Technology,
Kanazawa University, Kakuma-machi, Kanazawa, 920-1192 Japan)

"W (Author for correspondence)

—107—



B A kTIiX1104F, monohydrocalcite (£ ./ /N4 Fu
TN A R) ] TEI00FEOF GRS e > b LTz,
AR THEROE D E A Rt A MIREE IV
T LDOHTHRHTHEFN DI E W R D,
EHLE )N Fatd A4 b (UHEMHC) &0
HEWIE, @RKFARFHIS st 2 — (Bl
FEDBR H ARUBHRAFZE 1 > % —) (THEMT L 7220064E 12
ENDIEDH, EFOFTET HMEREREE S AT L5508
Tl " BdR (Bl EEER), RO HRR
NS, BT VT HIR O D BRI S - HEREY)
a7 OHTIC K HERBEAE R ST L HF5E
D HNTWD, EHIZ, K —RPKEIY A 7 iz
B DRBEDOEACIBUR e — T > 7 KEEAREETRIC
NEBETDHELIND T T 2T LY S -

100"1 30

R=7 (HDPO4= T : [X1) ORI o 24 L
7oo HEREMITAMKI 2285 DM ER IR TH Y, Z
ZICEEN DO R E I R XHRE T 75
(X-ray diffraction: XRD) 3% - & /3T 7 L7 Tk
Th D, H2AZHER DTt RO —l 2 7=3, 54T
L7 R_RCoEEIZm LT, Ak, A, ANA
VS TE WA &S HIEM DR B LT, — ik
TEDOWENBF LNV TV CIRIRBRIES ) & &
LHLORRWESH, ZOoRTHLELBIICHY TS
REEIZIIMHCIA B £ 5 2 & 358 H L7 (Fukushi
et al. 2006), Bk X 9 (ZMHCIZ KR T O3
6D TN T D, RIRITEBW TMHC D BE HY
NA/YTd D D%, MHCH B 72 MERL 20 =
T4 a AZBWTLIERK - (R{EES NN LI

51°
20

| 51°
00’

50°
40’

!
100° 30’

=1
Fig. 1

—108—

Egiin riv

L=
S
5 e
s
;

Ay

Lake Baikal

4

0

Selenga River

200k

A

100°E

T ITRYJIViE & T'HDP04a 7 DR ARt .
Map of the Lake Hovsgol watershed showing the site of core HDP04.

105° E

110° E

55°

50°



14A 10A 7A Fd

14A 10A 7A

Fd 2.5 m
Am QZ 7z V4 QZ QZ

0 10 20 30

40 50 60

° 20 (CuKa)

X2 TJIRTIVHKEEHOXRD/AZ—>. Qz: A%, Fd: A, Am: A, C: AlLYA4 +, D: FOTA +
M:MHC. 7, 10, 8&EUM4AITHLIEYMOE—YIZHET 5.

Fig. 2 Representative XRD patterns of Hovsgol sediment from 2 to 65 degree for bulk samples. Qz: quartz, Fd:
feldspar, Am: amphibole, C: calcite, D: dolomite, M: monohydrocalcite. Clay mineral peaks can be seen at 7,
10, and 14 A, each peak corresponds to chlorite, illite, chlorite and smectite, respectively.

Ko L3> CMHCOARR & ZEM 2 Bfig 5 5 2
LY, OTEGHINTZ 7 AT VNI B2 L
T BFEREZE T TEDIET TH D,

& A TEE TSI FEMELUFIN G, ST X
HHEILHER O IAZBFT RN A b > Tz,
HARFUZ TR 2 IRBEDFAET D08, FeE DIEIT

ERXRRLDIRLIWADLHEERH D, FEEHOFF
e LTI, NEERMETHDITLE, AELHEE
F < HtYiATe (Fukushi and Sato, 2005; Fukushi and
Sverjensky, 2007), —#lZ &S5 &, EEBLWITITEL
TE TR IRERILROHERIL IS L UORKLER 7 = U A KT
A IRV a2V A B FEET D0, AETHK
ThHEFEROMVIALRENZTT = U A RTA4 R
Vasb b A MDRERIERCHERIL LD b AW

(Fukushi and Sverjensky, 2007), MHCIF#EZ EAH T
HY, INYA T T I A NI ERLERIL
WThs, Lizho>T, MHCITA ELHE O AR
D IAZIEL O AREMED B D

LLED X 9 755 ¢, MHCOAK - REMSAHH

A F OB IAALZEIE EE L TENERNGHAL
MMTT DI EIT > C&X o, AR TIZZE TIohH
BTN DD RERIZ DN TR RTINS,

OI. E//\4FOAILYA FOEREREN

1) E/NAFOAILYA FOREME (Munemoto
and Fukushi 2008)

1—1) [ZL&MHIC
MHCITHEZES TH O, fIG S CITEER A
EL722W0S, EIROKPIFET D E LT A R
T A A S FEREFTHZ T S (Taylor, 1975),
L7273 5 T, MHCITHIERFL FHIBFIERT SR & 72 2 0RAF
W Z /e EBEZ2 O, TOREMITIZEAL
BRt S TETORnotz, AHFZETIZENER )
OMHCOLZEMNZFHMET 5 Z L 2 A& L, HELE
FHOERMRIZMZE & 72 HIRIRIZH 1T 5 MHC O 2 3 %
fih & F OO THREF E T 72,
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1—2) EEBAE

AAJFFE TV HMHCIX0.06M CaCly, 0.06M MgCl,,
0.08M Na,CO; DR HK 4 481 [H25 £ 0.5°C TRAAL
S, AR LTERER Z B EEL TR OB O
Thd, ONTZMEENA A AKIZED K< HEH
L7t AR S LU OEBRICH W,

AR LTEMHC & T8 F2BRIR EE (50°C, 40°C, 25°C,
10°C) (2 7% L 720.01M NaCl3Z Hr B R B 1RIR %[5 717
t80mg/40mliZ 72 5 X 5 ITBHE RIS A #RNITIR G
¥/, MHCZ RN, HHIRBIROpHZ, 7
AR E W TEH LU R D ST 2 T, &
BESMCOX, /1 v FaX—F—RNIZBWTFE—
DIRE VR % 58 B U FEBRIEE £0.5°CTHEFR L
7o BOSEFITE ORH TR LBJEREIEIZ LY
ER ST EEA 2 2 & CREMAZ B LT, 5547
HHZ2ATA FAZ7 AT 8|28 LXRD THY A
ExEAT T2, 15 HNTZHAXRD/SSY — 2 2%F LT
EWEE A VT, Z2ERERICE ENDOMHCE T 7
TAF A FOEREEIT o7, XRDIEZRigaku RINT1200

ZREA L, CuKoft, 40kV, 30mA THlE L7,

1—3) #BRLER

AW TIT o 7o 22T O FEBRIRESRAF T, MHCOZ
BAIZT 9354 FTHo7= (F1), MHCOXRD
IRE— BB U RERNICfE 9 MHC O H & 251k
X, WTNORESRFIZENTY, IR S —
TERFE E BN, TOREMICEENED L,
BRI CMHCIEZERICER LT (K3), 2o
SO HEAD OBIRIZT 7 I A hOE— 7 3B
NDEEME —E L, MHCOB IZEWNT Z I A k
OHIMAFER S T2, F£T-MHCORDH I HERF S
NHEE (77374 hor—27 3BT 5FETO
Kef]) &, MHCO B — 7 230800 LIEIT 5 £ TORF
MR ST & BIRED BRI Lz (143), W
FIZB T H2EERBENRERD B2 b, HFFSh
L[ Zstep 1, J8 9 2 W] Zstep 2 & 975,
KIBEEFIZBT DMHCO T 7 T A F~DEHE
WX, MHCOBERE, WRH D07 7 35 A ~ Ok

*1 MHCOZEREREHEER (Munemoto and Fukushi, 2008).
Table 1 Mineralogy, amount of MHC and aragonite calculated by the external standard method (Munemoto and

Fukushi, 2008).

Amounts Amounts of

Amounts Amounts of

t("C) Time(sec) Mineralogy of MHC  aragonite t("C) Time(sec) Mineralogy of MHC aragonite pH
(mmol) (mmol) (mmol) (mmol)
50C 0 MHC 0.70 25C 0 MHC 0.70
1800 MHC 0.56 7200 MHC 0.64 10.78
3600 MHC,Ara  0.32 0.19 14400 MHC 0.69 10.69
5400 MHC,Ara  0.19 0.48 21600 MHC 0.67 10.64
7200 MHC,Ara  0.10 0.57 28800 MHC 0.69 10.64
9000 Ara 0.70 36000 MHC,Ara  0.66 0.019 10.62
40C 0 MHC 0.70 43200 MHC,Ara  0.67 0.025 10.59
3600 MHC 0.65 50400 MHC,Ara  0.65 0.042 10.58
7200 MHC,Ara  0.59 0.061 57600 MHC,Ara  0.55 0.076 10.61
10800 MHC,Ara  0.36 0.30 64800 MHC,Ara  0.51 0.11 10.51
14400 MHC,Ara  0.15 0.61 72000 MHC,Ara  0.36 0.25 10.48
18000 MHC,Ara  0.11 0.69 79200 MHC,Ara  0.15 0.53 10.48
21600 Ara 0.70 86400 Ara 0.70 10.52
10°C 0 MHC 0.70
432000 MHC 0.63
518400 MHC 0.74
604800 MHC 0.76
691200 MHC 0.74
777600 MHC,Ara  0.50 0.15
950400 MHC,Ara  0.20 0.43
1036800 Ara 0.70
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Fig. 3 RD patterns of collected samples after 14400, 43200, 72000 and 86400 seconds at 25 °C (Munemoto and
Fukushi 2008). A: aragonite, M: MHC. (b) Changes in amounts of aragonite formation as function of time up
to 1,200,000 seconds. The figure in the inset shows the changes in the formation of aragonite up to 22,000
seconds. The line indicates the regression for the pseudo-zero-order reaction for aragonite crystal growth.
The open circles indicate the periods when both aragonite and MHC coexist from XRD patterns. The closed
circles indicate the periods when aragonite and MHC sorely occur.
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Fig. 4 Arrhenius plot for the nucleation and crystal growth of aragonite during the transformation of MHC (Munemoto
and Fukushi, 2008). The broken line is the regression line for nucleation, and the solid line is the regression
line for crystal growth.
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Fig. 6 Representative XRD patterns of the samples (Nishiyama et al., 2013). All XRD patterns are categorized four
mineral assemblages. They are vaterite and calcite (a), aragonite and calcite (b), MHC (c) and amorphous
material (d). C: calcite, V: vaterite, A: aragonite, M: MHC, Am: amorphous material.
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Fig. 7 Distribution of the mineral assemblages as a function of the Ca/COj3 ratio in the initial solution and initial Mg
concentration obtained from the present study (Nishiyama et al., 2013) and previous studies (Munemoto and
Fukushi, 2008; Kimura and Koga, 2011).
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Fig. 9 Modeled calculations of the relevant mineral formations (a) and changes of total dissolved solid (b) from the
water in Lake Hovsgol as function of concentration factor.
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Fig. 10 Sorption isotherms for the sorption of PO4 onto MHC at different Mg level (a), ionic strength (b) and
temperatures (c) (Yagi and Fukushi, 2012). The numbers in parentheses denote the initial PO4
concentrations. Lines in the figure show curves regressed using the Langmuir equation.
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Fig. 11

Solubility diagram of the reacted solutions as a function of 0.5loga

+ pH and -0.5loga —loga

Ca?* Ca?* H,PO;

(Yagi and Fukushi, 2012). The symbol "o0" shows plots from which PO4 sorption deviated from the Langmuir
isotherm, whereas "x" shows plots from which PO, sorption were on the Langmuir isotherm. The straight
lines show the regressed solubility with Zab—b = 2 with log Ksp = -12.7 (see the text). The dotted line

corresponds to the Slyap = 10.93.
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Fig. 12 Changes of the solubilities of reacted solutions after PO4 sorption with reaction times obtained from sorption
kinetics experiments as a function of 0.5loga 2t pHand - 0.5IogaCaz+ - IogaH PO (Yagi and Fukushi, 2012).
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Fig. 13 Schematic representations of POs (a-c) and As (V) (d and e) sorption mechanism on MHC. (a)
Coprecipitation of PO4 during transformation of MHC to aragonite or calcite at low level of PO4. (b)
Adsorption of PO4 to MHC and inhibition of transformation of MHC at medium level of POs. (c) Precipitation
of amorphous calcium phosphate and inhibition of transformation of MHC at high level of PO4. (d)
Coprecipitation of As(V) during transformation of MHC to aragonite or calcite at low to medium level of As(V).
(e) Inhibition of transformation of MHC. As little sorbs to MHC at high level of As(V).
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Fig. 14 Representative XRD patterns of the reacted samples (Fukushi ef al., 2011). The numbers indicate the initial
arsenate concentrations. A: Aragonite, C: Calcite, M: MHC.
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Fig. 15 Sorption isotherm for arsenate on MHC (Fukushi et al., 2011). The values in parentheses are the initial As
concentrations.
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