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[. Miyatoko Mire viewed from southeast on 2 June 1994,

A: location of the meteorological monitoring tower in the mire; B: Nango Meteorological Observatory beside the

River Ina.
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[I. Aerial photographs of Miyatoko Mire.
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ll. Areal photographs of pools of Miyatoko Mire taken during snow melt (upper, 5 May 1993) and early summer

(lower, 3 June 1
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IV. Monthly change of aquatic plant community in pool 3 of Mivatoko Mire.
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Abstract

This volume forms a progress report of a 5 year project started in the fiscal 1991 entitled: “Characteristics of wet-
land ecosystems and their stability against environmental changes”. The objectives of the project is to clarify the charac-
teristics of mire ecosystems and the dynamics of biological communities and to elucidate the stabilization mechanisms of
the ecosystems. Research papers on the ecosystem of Miyatoko Mire, Fukushima Prefecture, are presented based on the
results obtained during 1991-1994. The regular survey of Miyatoko Mire was initiated in May 1991 when topographical
fapping was performed and the investigation wells were set up. A meteorological monitoring tower was set up in the
mire in August 1991,

The volume is consisted of four parts. The first three chapters deal with the meteorology, geography and geology and
hydrology of the mire. A map of pools and streams was made and the hydrology were clarified for these waters. Miyatoko
Mire is not a bog but a fen affected by the inflow from the watershed area. It may receive thawing water from southwest
slape of the adjacent mountain. Environmental changes during the past 45 years were examined based on aerial photo-
graphs. Flow of groundwater was analyzed by the scasonal changes of groundwater table. There had been little chance of
mixing between surface and ground waters except for that near soil sutrface judging from the comparison of water chemis-
try between surface and ground. For the measurement of groundwater tahle, we used piezometers, i.e. 10-250 ¢m long
vinyl chloride tubes both ends of which are open to air and soil. The water table and water potential were measured for
soil near surface in relations to fﬁe micro topography of mire and precipitation.

Vegetation, flora, fauna and interactions among mire organisms are reported in the next part, chapters 4-10. As for
mire vegetation, 11 communities comprising six groups and six subgroups were recognized. High mire (= bog) vegetation
characterized the mire and no low mire (= fen) vegetation was found. Summer-green broad leaved forest developed in
the watershed of the mire. A newly-developed serial photography system was used to record the phenology of mire plants,
diel flowering cycle and the depth of snow. Species richness and number of individuals of anthophilous insects in this
mire were lower or smaller than those reported for other mires and forests so far, One possible reason might be that the
mire is isolated and small. From two pools, 67 and 93 species of benthic algae were collected, of which diatoms were pre-
dominant. In one of these pools, desmids were also dominant. A total of 37 taxa of benthic invertebrates were collecied
from eight sites in spring, pool or stream in and out of the mire. The fauna differed much betwcen spring sites and sites
in the mire: odonate larvae were rarely found in springs whereas they were abundant in mire waters. A total of 32 spe-
cies of adults of chironomids were collected from the mire. The species composition differed among localities. Chironomid
fauna was similar to those reported for Canadian bogs. Population dynamics, production and trophi¢ interactions were
studied for two dominant chironomids in a pool. Chironomid production was as high as that for eutrophic lakes, suggest-
ing that nutrients and organic matters had been {ransported from outside the pool.

Seil properties are reported in the third part, chapters 11-13. Conventional filter paper was proved to be tseful for
the measurement of rate of cellulose decomposition in soil when iaacked in a nylon-mesh bag and placed in peat soil. Rate
of cellulose decomposition and micrebial community differed widely in the mire depending on the micro environments.
Physico—chemical properties were examined for peat soil collected from the mire to the depth of 300 ¢cm. A wooden layer
was found at the depth of 140-150 ¢m from soil surface.

Meteorological data, chemical data of mire waters, groundwater table and a flora list of higher plants are afso in-
cluded at the end of this volume. As such, the present report includes data on the biological communities other than high-
er plants and on the seasonal changes of environmental factors, which have often been neglected in the preceding surveys.

For example, little have been known so far for algal flora and chironomid fauna. These small organisms were proved to



have high species diversity in this mire. Behavior of groundwater was also clarified to some extent. Thus we are now
abkle to understand the ecosystem structure of Mlyatoko Mire. In fact the next step is to comprehend its ecosystem func-
tion,

However Miyatoke Mire seems to be a little far from typical ones. This mire was considered to be a fen based on wa-
ter chemistry and hydrology, whereas vegetation and chironomid fauna had features of bog ecosystems. Further studies
are necessary to solve this problem and also to clarify the historical process of mire formation to explain, for example,

the existence of wood layer in the peat column.
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Miyatoko Mire and its Environment

o EmEpr !
Toshio IWAKUMA'*
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Abstract

The environment of Miyatoko Mire was described and its characteristics and the process of mire formation
were discussed. Environmental changes of the mire and its surrounding area were analized based on the aerial
photographs taken during 1947-1992. Maps of pool distribution were made using color aerial photographs.
Southeast half of the mire were inundated with snow melt water flowing down the slope just after the thaw.
Snow on the southwest stope of the Mount Denjo, located north of the mire, melts earlier than other slopes. The
sudden increase of surface soil temperature and pool water temperature might enhance the biological activity in
the mire. Effect of nutrient supply from the watersheds should be taken into account since the watershed area of
Miyatoko Mire is much larger the mire area.
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Fig. 1| Topographical map of Miyatoko Mire, The map was made combining topographical maps with 1/25000
scale (Aizuyamaguehi and {zumida, Geographical Survey Institute, 1990} and the results of topographical
survey in the mire (Nohara and Iwakuma. 1995a). Contour lines are given at 0.1 m intervals in the mire.
M: meteorological monitoring tower: AOQ, AZ, Ad, B2, B4, C2, D0. D2. D4: sites for limnologic al and biolo-
gical survey. —: Boundary of watershed; == Walkway W2; ---: Boundary of mire. : --: Boundary for
Fukushima Prefectural Nature Conservation Area. W1-W4 indicate paths or roads, $ Nango skiing ground

and F1 and F2 forests.
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Fig. 2

Areal photograph of Miyatoke Mire (taken on 3 June 19%2) showing springs, streams and pools

# 1 ZhBAII L DERER S € ORNEOEBDER
Table.i Environmental changes of Mivatoko Mire and its surrounding area hased on areal photographs.
¥ HH RERE BEES -2 BF REE Wi HIBBW2 AEW3 FREWS AX—BS BWEL FRIkFL
sl AERE HRAm
Date Alide Seriesno.  Course  Color Autharity Pathto  Path around Walkway Forestry  Skiing Forest Forest
the mire  the mire road grond § Fl F2
(m} W1 w2 W3 W4  NWslope SWslope SE slope
1947 1104 7 Meé27 365,366 Monochrome U.S Army o] ® [ ]
1962 6.02 5120 Yama2d7 Cl12-1,2 Monochrome Forestry Agency Q [ ] X
1963 827 5200 Yama332 C12-3¢ Monochrome Forestry Agency o] [ -
1964 1112 9600 TO-64-04Y 00613-6 Monochrome Geogaphocal SurveyInst. O A ® -
1968 11.02 5680 Yama534 Cl14-23 Monochrome Forestry Agency Q A x -
1974 1029 5160 - YamaG82 C12-7,8 Monochrome Forestry Agency Q ? - [ ]
1976 1018 3015 CTO-76-27 C5A-7  Color Geogaphocal Survey Inst. O (@] Fay A L J
1979 522 4380 Yamadd3 ‘C4-6,7 Monochrome Forestry Agency O O A A L J [ ]
1984 923 4700 856 €467 Moenockrome Forestry Agency Q O &) At oy L X
1989 531 4700 897 C4-57  Monochrome Forestry Agency o] O O & o] ® -
1952 1122 2730 Color Natl. Tnst. Envir. Stud. @] @] O O o} L

W1-W4, S, Fl, F2. See Fig. 1 for bocation of the sites.

O: Commpleted; A: Partially completed:; *: Completed for areas near the mire; @: Trees present; X: After eutting; - | Trees aot decernible.
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Fig. 3 Seascnal changes in meteorological factors recorded at a monitoring tower in Miyatoko Mire
Data are presented as daily maximum, minimum or mean values.
a: Daily maximum, minimum and mean air temperatures; b: Daily mean soil temperature: ¢; Daily solar

radiation and its 7-day moving average: d: daily precipitaticn; e: Daily maximum and mean wind velocity.
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Table.2 Comparison of meteorological data at Nango Observatory and those at Miyateko Mire,

= H RN AIKE (830 m) TARRELEI (FRG540 m)
Year/ Miyatoko Mire (830 m as.l) Nango Observalory {340 m as.l)
month S k] GRE RAR ME(0em) XY 3 H R AR
Airtemperature  Wind Solar  Precipi-  Soil iemperature Airtemperature  Wind Sunshine Precipi-
speed radiation  tation {10 cm) speed duration  lation
) R AE P AKX T RE RE  FH BE RE TS BX
Mean Max. Min. Mean Max. Mean Max, Min. Mesn Max. Min Mean Max.
C C C ms'ms' Mm™® mm °C C C ‘C C ms'ms' h mm
1991 8 207 321 91 20 60 1371 205
¢ 176 303 74 1S5 285 2822 1550 194 310 105 1.8 120 989 146
16 107 224 24 15 175 1202 2890 127 229 47 18 0 677 256
L 27 156 96 12 171 1040 775 72 114 1 46 168 46 21 B8O 970 71
12406 145 107 14 141 26 34 50 11 13 134 -65 23 80 8706 54
1992 1 31 73 -143 14 137 1423 13 21 08 -l4 56 -104 22 100 903 87
2 47 117 -158 17 167 1808 - 05 09 03 -29 67-158 26 90 53.6 89
3005 1244139 19 191 2702 04 05 01 L& 123 -82 26 100 1068 72
4 60 225 -35 26 258 3423 30 120 02 7.7 243 .22 33 110 1554 107
5 117 237 08 28 100 1000 123
6 . 167 284 384 24 90 107§ 138
7191 M2 82 11 113 1574 2275 211 269 133 209 322 108 19 70 1281 186
8 209 304 113 21 283 3047 740 229 264 188 229 331 132 23 8O 1759 68
9 152 300 39 18 256 2168 740 191 253 135 172 317 62 23 100 1375 65
10 9§ 222 -04 14 257 1995 1710 136 191 84 117 246 08 19 80 11038 165
11 4] 162 -85 14 148 1450 BBS 78 109 44 56 179 .33 22 80 1167 67
12 36 244 -122 20 283 1144 48 15 24 11 163 124 23 180 571 143
1993 1 32 88 -148 19 191 1174 12 16 09 -15 80.108 25 140 807 110
2 32 142 -163 23 28 1737 06 05 04 -l4 B4 .101 33 110 742 100
3 .13 134128 20 181 3287 04 05 04 05 129 .82 29 100 1379 33
4 34 198 7% 21 39 3424 04 065 -01 56 215 .36 30 120 1297 56
5 103 268 23 25 228 4637 11.1 183 03 124 283 02 31 %0 1913 99
6 151 270 46 18 264 3637 17.7 241 122 173 285 82 25 100 950 190
7178 275 80 14 142 3204 2184 202 259 152 199 202 111 21 6D 714 188
8 183 208 30 17 214 2904 2135 210 251 183 207 309 128 20 80 915 200
9 155 275 43 13 260 2358 1180 191 243 138 174 288 465 18 80 820 80
W 85 199 .50 15 210 2058 1515 130 170 70 10.6 216 .22 20 90 1121 164
11 64 227 50 23 90 1064 103
12 03 147 .82 27 100 786 117
1992 7~ 6350 * ’ 551 *
193 6 75 304 -163 19 283 29672 101 269 0.1 9.4 331 .124 25 140 14149 1282

Y 1992.7~1992.11




a1 G S

&, BEPITIL635mm THML Y 4 8imm £ 5 7 H
TRV, @EATA ¥y =LA FI2LDE
FINIAHESHMIC BT AMEML D RE L, 199260
RAMEIFIL 2 Hi2160cm T, HHORFED2ETH-
72 (BRI, 1999), - TEREBEIZBITAEMOMEK
BIZDWTH, BiOAIEHELE Y EWEELI LGRS,

5 EREREOHBEEKE

WRMITE, kB4 RET LTS (2 kKiRA,
B, C, D)o S@9) B/ERKTAE#IFEE TDKEE A W,
LR EICARERO B TALNICEII S /b O
T, HFEMITIIITAT L RO 2B - Twvw b,
SOKBEESIHEORT T ERIIES. KB,
ANEREAME AL L, SEERHICT O ALE
AT L, ibisE (M4, S5aiidEl ~3) IZfA
5, g2 Ao EE LakBIEREOEEEEE - T
WAEMIDKBD OMDIZER T 5, KEEBAEERE
CHIFEALT > TWAZ EDS, KBAPKS N LH
2K BANERPLOERRTCH - EELSERD,
Viol®, KKK L EFEE T KD, AKEA
%<, EHoWBROMERERNE, JOKBii
S0 %8 L CREM G LEANISER T2, K
BCABEOHLEHE AT Y, EBEEHLOKX
NOMPERE (HIE10~12, 14~17, 22, 23) (G Ao
ZOKEECIEA L EGIHATA (4,

Zho @iy Ee, BEERERENCEE  OBENF
ET 5 (51 ~54), BEWHIOIAT S 0ME
WEAET S (B5a, b)e EHbik1993E 5 H 5 Btk
BENLEDPEEY G EIER S A, RIZORLL
£33, SAZHAGL4HOMIIBMSASET LAEEZD
WETH L, HFOTMIRIZIZ, KEFCOFEELH]
N

F6icix, 1992487 A21R W L - ERd A B
AEREHE HRXKPICEDHLEROH ST, 20
HidFnFh, 14% (A0), 73% (A2), 19% {A4), 20%
(D0}, 73% {(D2), 30% (D4), 84% (B2), 84% (it
k) Tdh o, S AR DOT T - T BILIER
WABILAHRETL, Mea MU 6d D oEREREL,
EROEEEEHT L, FRENL0% L H60% 258
MTAHZEIREND, THEFAROIEED, HN A4,
DATHEL 2T,

6 BK, Kig, MEOKY

TR EICEERS SN KRB OR S BZo KR
OFEES (F7) &, FEBEEEBBT AR
ERRE (H3b) LFEFECE U, 2ADG4H
CATIZIF 0T TH ADTIRT & & b IR EEA
LHL, BRI 6 TREEL 1 BI&IDE20TE
B2 TLI I, Vold ) lIs0mH &8 D2TIE HFEIK
BOEMOEEIEIL4 ~13CTh -7 BFZR1ED
MIZRS E RIKREOZIZIOCIEL TV,

B8 IciAFLREHHEIE S KE pH K
CHEDEHLT T, BILEZLOOTHIGEE HAD
FHEERLTh o, FEARE (A0, DO) CiEkKiRDEH
BANE L, BETIS~ILICOMTH -7, — TR
ATk, A TORKRDE D KRED oA, HVIKE
DB AT, FFI0TE]/A, AFITFHEFTITF0T
WF A0 720 KIE3Vem O, D2RETIE, 5.9~20.6T
O FEEB LT/, H7 T DL, £F0OKE
EEPMEIEES TR & e, RUHES (B2,
D2) THEBROKEAE6 ~TCHHRBIATEY,
BRIIZEE S hkmd, BEHKRIDLGE ST
AHND o THESHTWEZ LG4 D, pHidEK
HBTH5. 4056 TOMOERE I H S, WEOHT
ROV KRS, B2, D2 CRAFILL 11645
TET LAY, TheofisEadsl, BRAOKS
IZBF 5 pH 13499 L7 .00 ¢ EE L Tw7- (E8,
%3 RAEENOREDEAOpHEEB RS ~
5T 5 (Sakamoto, 1982; Zoltai, 1987; Mitsch and Gos-
selink, 1993}, Pjavchenko (1982) I3, R EH# % pH4.8
TEICBEAKEERMONR 7 (bog) LHABBEHDO7 o
Y o(fen) G HAZILERBELA. WEMEDOEQ
FKEREE LLKRICBLTWD LW AEERTIE, il
KEBERT, pHO4.9L VBRI I EEDPudo
7oo HEB2EDITHRWVpHEFR LA L}, EBHRAD
KOBELXMAELTHNTHA S, ERIGEEIE, #K
HTI5~20 S em ™ OEEEH ¥R LA, KA, K
FEBE LTI EAEA L, SHIEHRHOE
VKRR ORIERB KA IS OKBLHEISRAL
CELHEEN s TS CERG, 1995a),

19944 7 B oot £ M L, HbdE ACTL.5 min ',
H 4 AZTL.6tminT', HA A4TL.3Imin™!, M DO
€2.00min~!, ®EDITL0Imin~ ' ThH- 7 (EH,
FRHE)e TORTBEHEHO L5 EEET, horkg




1 EREM & RS

3 June 1992

T 4 gl OO o4
A GoL (10924 6 A 3 HEM) 12T 5. 1 &Y v 7 BoEihE®a. B2, B4, C2, D1, PZ El,
B2 e,

Fig. 4 Location of pools jn Miyatoko Mire based on the areal photograph taken on 3 June 1992. [talic numerals

show pool numbers. B2, B4, C2, D1, D2, E1, E2: Observation sites.
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Fig. 5 A comparison of inundance of pools between early summer and during snow melt in Mivatoko Mive

a: Map drawn based on the aerial photograph taken on 3 june 1992; b: Map drawn based on the aerial

photograph taken on 5 May 1993,
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Fig. & Whole-sky photographs ot sampling sites
Photographs were flipped into mirror images so as o coinside with the compass direction (left) and then
transformed from polar axis system to normal axis system (right). Percenmtage value in the figure shows
percentage of open sky to whole sky. a: Site AD: b Site A2; ¢ Site Ad; o Site DO: e Site D2: [: Site DA; @

Site B2; h: Site beside the meteorological monitoring tower: it Center of the mire on the wood walk.
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Table.3 Physico-chemical features and vegetation of the samplimg sites in waters of Mivatoke Mire.
Minimum and maximum values are shown for water temperature, pH. and specific conductivity.
e KiE B 2 HE BE EH TR pH BRAESE
Site Depth Width Current  Vegetation Sediment Water Specific
speed temperature conductivity
fem) {my (m Shl) ) () : (#Scm™
AD  hifkiEA HERL PR
Koshimizu Spring [{ I >} 0.0  No vegetation Clay, livter 75~ 111 538 ~671 150 ~ 24.1
AZ  TKERA A E K ASE Ex 3
Stream A, upstream of walkway 20 0.5 0.5 Carex Lister 55 ~ 148 549 ~ 7.05 128 ~ 257
A4 EASTHIZR PN - WV b R :
Steam A, outlet 20 1.5 05 Potamogeton Sile, litter 36 ~ 178 545 ~ 635 19.7 ~ 22.0
B2 ABBARELENR - . ESES o= g HE
Stream B, upstream of walkway 15 0.3 0.1 Phragmites, Sphagnum Litter 26 ~319 408 ~6.03 7.6 ~ 227
C2  #iiEI0 Ly P I RSy HE
Peol 10 20 3.0 0.0 Nymphaea. Sphagnum Litter 24 ~ 170 48t ~ 535 11.5 ~ 187
E1 it Py I vHLY #E
Pool 26 20 30 00 Nymphaea Menyanthes  Litter 25~ 284 469~ S18 98 ~ 163
D0 Kilkik EZL A
Oshimizu Spring 20 20 0.0 No vegetation Clay, liter 8.0 ~ 108 5.39 ~ 6.63 166 ~ 29.3
D1 HEHESO b g E:2 3
Pool 54 20 15 0.0 Menyanthes liteer 4.0 ~ 256 4,50 ~ 6.39 64 ~ 20.6
D2 #EHESO IvHLT YIS R
Pool 5¢ 30 50 0.0 Menyanthes, Nymphaea litter 59 ~206 492~683 110 ~ 250
D4 KERDHEH SR THRagy it
Streamn D. oudet 40 50 0.0 Lysichitun Clay, litter 1.1 ~214 525 ~628 79 ~ 186
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Chemical Change of Ground and Surface Waters in Miyatoko Mire

S - SPES—C . Rt - B R
Tatemasa HIRATA", Seiichi NOHARAZ Toshio IWNAKUMA® and Changyuan TANG?®

E ¥

R 19014E & 19924 DEIIEE R 2 3012, BIRBROM FARL, BTRE LR EOE T I LD T L,

FHRBEOBTKE, —HidtlErSHET5400, BEEhlFEEAFHIR » THREPSHEIBL T2, HE
TAROEAIL50em LR L MR LTV A, NH-N % SO A ¢ BB oEy, B Lfmaiza sk
RS OHE SR LS T,

BEAIZIEV o0 KESR LR, O bTFER 2RI AEERE LTV, JORFKEOFEMELSHK
TFThHEEL RS, pH, Si0s Na, K2FAKX VIRFED CRERVTLEIISHY, NH-N, Ca, Mg T
FloREL VD, BEBOCERE AT AERMICS S Z EAHE LA, A4, 50cm BUEORTF KT NH-N 2 Si05if
EFET-THE)N, ChSORTAOMREASRERKEDER 7 - FHHATAILETER Y, THIIHL,
AN TS BRI TR S h B iEO K H 1L, pH % SiO-MEEATAK L DL, NHy-N 2 MgiREEATEn -
TwhI bdbh, BEEHOI IS A LIRE DEMEEOE VT ROUILD, RIEKEOEHT LTy
HZELHLMIL ST,

Abstract

The characteristics of the groundwater flow and chemical compositions of the ground and surface waters
were clarified in Miyatoko Mire in 1991 and 1992, In general, the groundwaler flew along the topological gra-
dient of the mire from northw‘est to southeast although some amount leaked from the northwest margin. High
NH4-N and SiO: concentrations were observed for ground water at 50 cm depth, indicating that the ground wa-
ter, underwent anoxic conditions in peat soil due to a long retention time. Two major streams originated from
springs flew through the mire. The pH value and the concentrations of $i0z Na and K decreased along the
stream whercas those of NHy-N, Ca and Mg remained constant or increased downstream. NHs-N and SiOz con-
centrations were much higher in ground water deeper than 50 c¢m in the soil. The ground water might not have
leaked into surface water, In ponds at the foot of the slope, higher pH value and $SiOz concentration and lower
NH4-N and Mg were observed as compared with spring water, Tha fact indicated that the ground water rctaind

for a short period in the near surface soil might have affected the chemical composition of surface water,
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Fig. 1 Geographical map and measurement locations in Miyatoko Mire
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Fig. 2 Seasonal change of total potential of groundwater in vertic-
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W5 denote the well depth.
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#la HHRERORT AR (19914)
Table 1a Groundwater chemistries of Miyatoko Mire in 1991
NHa<H  NOz-K  NGs-N  PO«-P  S5i0a Ci 50 L[} K Ca Ke pf SCluSem )
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Table 1b Groundwater chemistries of Miyatoke Mire in 1992

NN HOa-N  Nos-R PO.-F  Sils Y [ X e Mg P Sct 8 cn D)
Apr. -Dee. 1992 (mg i) ‘
mesn 150 0.042 0,028 0.503 101 422 8.3} LT 442 L8 0511 530 204
LB ot .32 0.0¥ GOBY L13 L4500 10T a0 %52 40 @13 8.30 518
______________ sie. 96 _ooed 0 0MT &7 AT 48 LMo LB 05 a8 L8
’ mean 0454 0007 0.025 0.022 223 %08 4. LTL 0129 L19  n.18 525 i1
El-150 anr.  LBET 0004 0.07 0.087 243 7 5T L& LT 24 131 &1 382
ain. 011 0.003 O 02009 2.4 0.F L7 L1303 L3 068 4.8 2.8
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- 30 aee, 80 0019 0041 0481 268 47 %1 L8 248 L9 .13 5.42 3.8
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¥2-130 mar L4 0042 0.024 0.148 2%.¢ 5§ 106 270 hez L8 014 5.4 4%
wip. _ t7 o2 0 o0 4@ 28 A3 LO§ béBO 0.2 0.33 433 1L9
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wean 0570 0.0i2 0.006 O0.048 358 .09 484 2.9 0.885 L3l 0.181 508 101
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Fig. 6 Aerial distribution of NHs-N (A) and Si0z (B) concentrations in the groundwaters of Mivatoko Mire in
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#2 EREBHOFAAI (19914 & 19924)
Table 2 Surface water chemistries of the Miyatoko Mire during the two-year period of 1951 to 1992

NHo-H  H0a-N  HDa-N  PO-F  8i0a cl 504 Ha K Ca He P SC(,S em™h)
hpe, -Dec. 1881 tmg i)
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Micro-topography, Hydrological Environment
and Plant Distribution in Miyatoko Mire

BF R —" - R
Seiichi NOHARA' and Toshio IWAKUMA
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Abstract
Studies of the microtopography, hydrological environment and plant distribution in a mire were carried out

in Miyatoko Mire (Fukushima Prefecture, Japan) from 1991 to 1992. The northern land of the mire was aApprox-
imately 2.5 m higher than the lower land. The landscape of the mire was characterized by a belt of llex crenala
bush along the mire edge. Lysichiton camischatcense (north side) and Symplocarpus foetidus (south side) were
growing under the llex bush. Water levels, monitored at twenty wells (piezometers, 1.5 m deep), varied among
the sites and were constant from May through October, 1991, The absolute value of peat matric potential in hum-
mocks in summer was larger than that in hollows, The increasing rates of peat matric potential in hummock
were —3.6to —7.1 k Pa day ' and were similar from August to September, 1991,
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Fig. 1 Topographic map of study site in Miyatoko Mire
Contour lines are indicated for every .1 m by relative
height from the center of Miyatoko Mire (830 m height
above sea level). A,B,C: monitor site of water level of well,
M: meterological moniter tower, A0, DO: Spring. K: wooden
road, quadrangie of broken line: soil moisture moniter area

at eastern site, dotted line: boundary line of shrub.
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Fig. 2 Photograph of quadrat at eastern site in Mivatoko Mire
C: well for continuous monitor of water level,
O1: montor point of seil moisture of hollow,

T1: monter point of seil moisture of hummock
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Fig. 3 Photograph of well for continuous monrimr of water level

The well of PVC tube was piezometer.
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Fig. 4 Monitor system of water level, soil moisture and soil tem-

©  parature.

Monitor was carried out at interval of 10 minutes from
rainy season to summer. A: soil moisture sensor in 10cm
depth, B: soil moisture sensor in 30cm depth, C: sensor of
continuous monitor of soil moisture, I): sensor of continuous

monitor of temparature.
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Fig. 5 Distribution of plants determined by phetographs of study site

B: llex crenala var. paludosa, C: Gentiana thunbergii {. minor, D: Eviophonum vaginatum, E: Phragmiles austra-

lis, F: Osmunda cinnamomea var. fokiensis, G: Menvanthes trifeliata. H: IHemerocallls middendorfii var.

esculenta, 1 Symplocarpus fotidus var. latissimus.
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Fig. 6 Changes in water level of piezomeler

AB.C: monitor site of water Jevel of well.
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Vegetation of Miyatoko Mire and its Surrounding Area
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Abstract

The phytosociological study was made on the Mivatoko Mire located in Nango-mura, Fukushima Prefecture,
and its surrounding -area. The following vegetation units were recognized in and around the mire; 1) Mire
vegetation: 11 communities comprising Six groups and 6 subgroups, 2) Forest vegetation: Six communities com-
prising 6 groups and 2 subgroups, 3} Grassland vegetation: 2 communities. The hydrophytic communities are
observed in the stream and the shallow ponds in the mire. The high mire vegetation develops most widely and
characterizes the Miyatoko Mire. The Moliniopsis japonica-Sphagnum fuscum and the Moliniopsis japonica-Sphag-
num papillosum communities usually form thick carpets or hummocks, and the Rhynchospora alba-Sphagnum cuspi-
datum community occurs in the hollows among the hummocks. The intermediate mire vegetation (Moliniopsts japo-
nica community, Inule ciliaris community) occupies drained marginal sloping area and water-logged depressions.
However, the low mire vegetation is not found in the mire. The mire is besieged by swamp forest - the Alnus
jepenica community. And the summer-green broad leaf forests (e.g. Fagus crenaia-Auciba japonica var. borealis
community, Quercus serrafa—Prunus apetala subsp. pilosa community) develop most widely around the mire.

= 40%.,]

SNTnb, —77, EREBEZERREI &

BREERERTIIAISROBRESTH L, Fh
THRL2LEREE, SR Y, HOOHLBEHAHR
ELTWa, ShOORFRORCHIERE GRER) &
B BEEIRE (, SHRMPHENRBEL WSS
& (ML 1989) 205, 1970MEICEOEKR ST

LR 3~ BELREMENERNER (BFREATH
SHEREWAEE 7020 AFMLEFT EH3-18-34)
Visiting Fellow of the National Institute for Environmental
Studies, Present Address: Department of Biology, Faculty of
Humanities and Social Sciences, Iwate University, 3-18-34
Ueda, Moriaka, Iwate 020, Japan

MBI TR B LD, BHMOI X EIEE T L
(i, 1978), MBHRE TRV A5 %5 2
(%K - 3ih, 1973), HEOABM S CELESIT
WRWI ERET, BEAEROREEY T80 M
LEbLETHAE LW S,

EHRIRE T AR EN (1969) 1o & AREON
i oA, AR (1973) 12 & 2 RE M OIER
WO, T (1975) 21 (1975) 2L iBHA
VRET BHETEE S SRS, TRIR L ORI O ik
RENBHY, BBLEOBEIHOA TV, LAL,
SHLOMRALTTIINERELZTOL I &, HE



rERmE

U2 B Lalimsrdhtninlérs, B
FEORIE L O LR & OB, S RBROSH
TRANBTCRFELT RV, TICABE T, BR
MAEOERLWHS I DL & L ICHEFROFE L, £
oo HzicdtsZ E 2 HME L, S6IZRES
BRFPEZLETYEE SRAEEEEY T (Ao
Wb ELIEY B,

2 FAEROBREELRESE

2.1 RERORE

EHREE (H1) deBRHSRNREHIIH 50
(0 (#EiR999.5m) L 2OW A DL L LREER (B
#900m) EiZikIN/EHROBEHIZH D (FIEE0m |
JeEE36°467, HAF138°06" ), EOTK G ML
CEREAMIIEFLEMNEKELE L, R##350m,
#150m, Hif&H L £6.5had b, @EITIEEHSTHT
PN B F— 2R ER - Tva 9, 2L LT
RELR L <, ERAIEICH3.0m, LEHAIZH
0.8m OEFENBELLNLE, JOMEFHIG - TRIEW
SRR 3RS Y, E LI SR T D,
WBECE P26 b - TR B (B E50em) 148
FICEY 2 LI OEK (KiEK) 2558 LK
WT, BIFEHENLEERE L LTVE, 2OKEEH
ISOERTICALAIZH O s b ok vbhe (AR IS
£2), FEBIILEHIDHIL TRy, HREH LS
PoEs (7% & 20cm) RN OEBRE D 58 T H KA
HEL, HHETEHRIELLPLEBRAEETL, &
FER TR AEROmELE 2 Y, BEEEOEAKAE

7,

.

%
\3 \
\ HIMG:“ O
ARG &
r%fiifﬁ%ﬁmf§{7

H 1 EFEROFER
Fig. 1 Map showing the location of the Miyatoko Mire, Fukushima

Prefecture,

WAL, Wawmhoiitha, Mk, RIS TN s Rk
(i &50cm) {XILE O AR & Ak E 1L O K
UhiEAR) rodE L, EBERNTRCRE T LR e %
h, MESELHETLeroiRod~%, ZhHmK
TEEMMZ b R i - TANBEB 2% R ATIR A BRI SR

FAt (odd HERRET CUHREROMIEI S
BIZIBH XHIHIL, b TR —Eos
V3I—abrriRod (O, 1974) 22 LT A,

2.2 HARUR
FRIBEILEROEREE LG ILBEBIZH 2km Ao
e IhIcEEL, BEERIBEASKRE LTE S,
LHE MR, M e L CRAShT5, 20
oo, RERMORERIEEA N TKIEAET, 3 AF
FRIT TR EDFEFLEMIEET S KK, HHn
FERS RARR L CRICHE SN AY, #77 VO
HPLGTEE hHTwE, F72, OB~k
T A F— AR S R, WEOEE, EH2A
WZE 5 TPV y FHEFRIRE - T b,
BIEOEBRMOMA I 2 F e ERE LB AT
Bh#%E, BEOBPLIZM,IIZOAN Y 7 FOREE
By, NAALZDY, JUayF, 47 Fhkd
OhEBEARNEEIEDLSL, BEMEeEE LT
HY, THRY, ANFEYLY, IHTFIHEEDE
FER ST, BEERCH Y FYErvL, T/
TRIVHHT o TWwhH, JHLORORITITIE L K
XAy, AFHEIXTLH, Fe 3 ATy, NNEIX
THplOI XITrEFE v NRIZEF L, Mko
BB AIBATIZE Y 2 Xy, X0 BT R AR BT
WHAREIASY, L7953 T8, FrIXdhh
EAEHE LT A, £, IBEEEHOMIENIS L
DA, IV H I EOREBAET LT 5,

2.3 WEHE

HAFRA T G & v, 19924E 6 A 2 10H, 1993
FEERELEIAIIIT oo FABREFHEMSICL - TX S
N S A X AR, SRR L 2%,
fE & ¥ 1 (Braun-Blanquet. 1964) %508k L7, #&E@
RIREORE SITELCERTH L7, /R L
b ECEARETE ~4md, EBAEETIZA
~25m%, WEAREEETIE100~400mE R AL L7,



B NAHIEAIIDWT, TR Gt & HIE - T
(1 548 - ABBIRERE) 10k »C, BEELREHAE L
HMBOEHLMEIcE}L TR, BTHMIEEDrs
{1981, 1982, 1989), ¥ ¥iEPpLEW (1992), &HL
EH-BO (1973) 26t o 7

3 EEtEE

WEEER - I AT ERE THREMENS &
D, KENDRE 2R, BRIBEMA 6K PIEE AR
3 TSARN S hrs, TG ORERE A HKY AT E
HOn e MBI L7,

3.1 KEEMEE
BEOBEBNSHENICE7 LAY O, YT
Hh oK G e BTEEEEL T b,

311 ZhELLIORE (F1)

7 el OO KEEEE T, RO
LRANTH D FORPIZFE L, ORI
AR ALLE Y, JOERNEET LD
e FE i { SAUKEDE (, HRETbER A I L
i, REOBEBEA 2,

3..2 eV TH-IVHLIEE (K1)
BRAEESOMERICFE L TV 2IEKIEWIE T,
By ZFE, IvHYT, R AL - THENENE,
HELE, IV T7ORMET AL, 30—
By P LW BT ETAMSAE S, MiElL o
THRERETREAH DD,

3.2 BEERWME

BEEEE B RO R LA o F—AdKE
o TEN, E B R LRI TR
AT Hix ERETHEREEMENEEL TS, T
ST FEOMBMIIR - THER T2 I AT r EHA R
D, M (Re— ; hollow) &SFEHHME (T— > ; lawn)
~/\BEkedh (/¥ Ew ¥ hummock) TIRE L LEE
PRI LTV 5,

3.21 IHUXRTY-NYIXdSRE (R2)
NP IATr, A YRS DI S NBIHET,
TR <, DI h L REERADPR LN D /DU

14 CERIRF & EOMNROEE

IFELTWD,

HREI DTSR, WEL, RTHY,
FEAE, TAINFU, ANFHERIY, yyvw) s

AL, FEUY, BT NEVWETE
ETHETAN, N{ARUy, vilasreridizbA
EEF LBV, IrBORE—RROBHERILL 5
TRO2BITHES SN D,

(1) 3¥~vA 2/ nF sl

FIREERBIZAEFTAI YA 2 2 nF e, A
SHFIIHFIY, VYFRAEI Y, FALRX /T
¥, LRV ZHIIE D EG S h AT, IR
CAEEELLZVLDLEING, TITRIAZAH
BB A ETCEFENL I 7 A/ ThABHIIL
B RN S B,

Vol 2 AR RSO EH IS HKE 2 em
Lo kMg 2 @it #EoOEIZ Ao R, BiC8iER
REILBIRTVD, —F, BEVNEIREE I R BERE
CHERAKAAR BN DAT, HREA L oL LT
Who {REALER D RERIT IR E A LRI o 72
W—%w?ﬁﬂ R RO i & IE OO /NM
B EIEEL T A,

(2)&&&

IV VAR NTRIHOEREIET L vwils
T, BEAMOIEL 3 13 (R ofE) LI v=Ax/
NFEFEI S~ v, 2 BIREEL, NI X
THrHtvy MKICEBE L LT AESHFE (, —iaRE
AL ARI AT R LI HFIATrORADAD
h, AKRIZTrH»EETLHHPLEEIND, FITIEE
W RSO LS A A eV — AR I KT
rEEMICEAET A0 (FRERIkOBELERLD,
AERT, @EEER L ThA) [TRET LD, v
NORT GIEATN LR E vy,

3.2.2 3HYXRSTY—THEIISEE (F3I)

IAVFIH, T IATICE Bl ERLEET,
IHSF =) I AT EEYE L R IR HIEE
L, FEALRE GBS L, BE R/ EITREL T
Vg,

AR BB E R AT AT Y S AT
% (FrIE, 1989) &IRHT, Sk CAmT AKX
I % e & LT3y A 1L s aRi SR A (9,
1977) OIY <4 X/ nvFer—uy 3 ZTrEE (i




%

JG, 1987a) &V HIREEPHHAR L > T 2,

3.23 IvHY—AEIXT5EE (F4)
ARIZTy, AYFIATFICLNENESNLE
FET, BARTHIRE A LHMBRIALNL WERDS
R IR ORI RE L, FHRBE TR LILVE
HELEDHTVD,
BERBIRRHY, DFRY, wANFyy, INT
FEE, TNXEYY, N4 A4 VL EFBVETERE
THHEL, EXd ImdBFreFILref (Y F
VX ABICETS) 5603 LEBEENTS
ML EV, arBRARIATrELTHFI AT,
PEM, HhHVERE, REHL, ROHE o AEV I
ALy FRBEL TS, IR PLIEY:
W CIEF v 3 AT B EET B,

BEOLR L FH TIIERRISETH Y, KD 2H
TR a5,

(1Y v=r)¥rvA8

Yo FyEyzd, Loyl Kaashbig
G, LS OF I A & % R RO SRS HIZIE {
FHLTHE (FE). Y= F )y~ PFLBTRNK
L, EOWITEHLI LT F I AT A4EN EAN L
JESTEMES (Y FU¥red - 49853 KT
s R, 1975) HE (, SRR THITET L
Tk, RIS PROBRETEF v 3 XTI AiRE
L, BBHCEENSHERLEVWI L0, BiEEF v
I AT B, BETREARCTHNRS SR,
(2} sl

B L EAREE R L GG, IREEROMEOR
LHEAN NG, B DI R O R0 TR AL A
EWERBIIEEL TS, Y~ FIY v/ BERR
F e I AT EAEURE IS S NG, MBEE
BRI sEL, IRILTrMESL, Fr3 X
THrPREL TV, HBEIITRIEEROER R bkl
FRLIIREL TW 5,

3.2.4 ATHY—Fy IXT58E (FES)

Fr IXTrHFITFTEETLHE TR SNLHE
V%G, PR RS AR O S RO AN L R & RS
#Ehl- O CEET -~ REOERNICALNS
RIS L, B S R RN 2R THEL
Tvid,

HEEBEHENCLE, EXIm @7 I AL
THIEL, PFAF, INIAFEE, X2HY, N1
RV TFEWEEETEHRT 5, 27 B #E100%
T, FrIATTBEEEBY, A KIATy, 459
FIXTrBRELT L, HERMIZIER Ty —1
RELTHBEYTTFIE v A BT+ 3 X Tr B
BLL TV B,

FyIATr 2B LT LRy -F v 3 AT
BERBRBERIIBUMNERBZ RS 5 2 L{EF,
1987a) SR, AT HBEIZITEHLATY
5 (JHEG, 1986), EREBEOREEE A1 207,
IAVFIEAMIRT A L THIEER BHES, 1986
P ATER, 1989) (CEES DA A Xy FHEEMETLR
RIBTDEEZONDY, TR XYy, o7
AARRE, AVFBOCERETHETLI LV BHRE
HLTna,

3.2.5 AF¥FNIXASBE (F6)
AFNIZTAIZL DB ENLEET, BlEHO
RGBSR IR L Tvis, AFNNI XTHIE
Y2 F)EyTARRATHY, Loy y v igeronn
KELL, SPEYVENBLI ey PERELTWS
A, BAERILE LD THY,
HlHFCHONTHBRINI XTI rhSh HE
B, Hravsy, Avyvd, ruvr/ ok
WA R ST B (R, 19872) 2%, HRIRE TR
FhbhiEFET, BRELTORBEMA TV 20,

3.26 XY¥HY—FAIXTrEE (£7)

FFIXTr ey ar 2L YHFERIIIONLEE
®C, BEHBROX e M VEEREANK (/) F
—A V) FBERN Y FHERTHTE) KEBELTE
FITEELTWE, BEBICBOTHIEEA S FEAD
AONL WL rBIZKZ L, BEATR XA —
ARIATYEFIBILEDL,

HEF I XA VARELLLLEEL, MFiIdo
T NVIFrEENT > MRICEY, T4+ I X
Tl s FEEKE LTV,

F4 3 AL/ ERM A SPEBR, SRER, 5
WIIREROKE T THEF L, BN TIERGILV MK
2T (Suzuki, 1972), BBRIZBIFAF A I X
Tr B ETARECEEERMELEIONLED




W, AT HY A F 3 LT B o 3 TR
EEER . fhmfh, 1985), FH 1 AT — LI F 3
ATk Uit B8, 1991), 2=#Fv—4+4
I AR (BEIEE  ATIR, 1989) R EFHY, &
WRERFOREZ LIV A Ry,

3.3 PEEREEE

RUYTTH - REFARS ICHLKDEE & 5V B TR BI5E
TR ERBERAESR LT 2 U IR S 3Re D,
BOBEDREL T D, I THENL & PITRIEHE
EELTEEDS,

331 ¥FHVXAFHE (FS)

VI A2 AEE L, B SNARET, R
OB - - AKEROMHIZ R E LTV D, 22T
BHBKEIm BETH DY, RBOKETEVEY
R AKPBEAL, BESAKET LI ENS N,

3.3.2 IX¥FIBE (R8)

IAX Y SEFTHI L THBIITLRIEET, &
BRSO K AGE T 5 M2 A< 2 K B % & D T
AREATE I FE LT b,

IXEy (AVIAF7RSE) PEMEETEI A
Fy— 2w HFrREIRE FEESLHE (S - %
B, 1970) sh, HILBHOS < oLERS S LS
, BEREMEO—EE L THRbh T (I,
1987b},

FBECIHBEROE LD, RO 2 BICTRIKS
aha,

(1) N HFRRFE

N FHEBICHRTLNARAY, AR,
NI FILL o TER SN BHSGT, 2 AT 4T
LTy, BEEEERGIMEOMIRE & - T b K
BRICREL, BiCBRKEALR, bIhilihsel
BHHNL,

{(2) n) 3 A8

N 3XTh, YA I NFEN, LFHFI S
AF T YFAEIT Y, PFUTICEoTRGSND
HC, 2h Y279 - 3 LTrHEIvYARS
INF e PRI L7 RRAE D & 7 B AT, IR
PR 5T b, AR IGREH O AHB KA P
TR S R B O MM E L, B8V T KA T,

4 BEREYFORANMEORYE

MEPFIK ~HFIK (REM) A oD,

333 RTHYEE (R9)

RIAVICL DR SNLEET, MHBMIcE <A
YhiWwiEre R A8 EL, N AR 0y
Ly S EORARBINGIRELTVA, 27
BixdE gy, 443 XI5y LaF3F 3 ATy
PRALTWEH, FHER, BELTHAREICT
EZv, BERE~JbHORFEHCRIZGORE 2P
el LIS IR SR RIEATY, I XTrEL SR
LREGLERKRA~OWEEEFEL V2 5,

34 ZREEDLLEY
AmBEAICTET S RENE L LT, FEONHOR
FEHEO LN (R10), ThLOEFEVIhL 2~
HY, T, T Tr, IAVRSY, TS
ATy INFERTL, Frye) y Fa b
BUWEEETHEHY 240, ARECRESERDON
MAEEIZLOHEEROARIAS (2, BEELHR
THEIXTYrEORBIIE > THERTF EDORA,

4 HAELE
4.1 BEH

WEEH ) BRI, AU, LAy
S, 2R E A F Ny S FRENL R LIRS,
HAHIRDP S RN TR THIEL TV 5,

4.1.1 2Ypud—qav/58% (&)

NV REHRBAET, U vF, AV FIZENE
Gl E N BRANT, SEB R~ ORFEZRD 2P
B L7z RE L, XA Y HREHEOTRICEIRICE
LTWBEENE V.

BHRIIMDL.5~-2.mD )T vF, AV F, A
A ZYHFBELLELL, AvHY, 3RS, TEF
LR OREMYAHESLPPHEEL TS, 27
BABERLTVWS I XTrg@omeicsh, 443 X7
AL AF NI ATrEICTRES E NS,

4.1.2 N/ 5BE (FR12)

N FIE DS NDEAEMT, WY PRE
IR SE L, IRE PSR R0 R T A, ST
BARME T Wh, RO2BIITHEFTSND,




IR

(1) 2=HvE

RPHY, TERY, YRINFII, hFk Ty, €Y
Ty B4 Al Eaahbfkike, @5
LEERO— B EHROAHBE LRI - TREL
Twh,

HERBRS 2l ToNr 2 32057 5 2 2 RICEAT
D, Lyxryod, A9, 4V 54 0EE
Nz, v AYEE, LISy EE—F4 I XTIl
BEBRTLEFEREFT LTV, 7, @lhvo
WHTIEI X, BEEFEOBPFRBL, SHoO—&
LEFLTnh, MENOBE L LadIE {, R~
THEO R CREUERALL TR EELILRS,

(2) NI HFAASE

I, Fewhi, 9 IAELT, N HERRY,
VALY, Zoawi S hESESNAHST, i
KPALND L) GBEL IR L T b,

BRINESORG AESYVEEINR, BRI, GH

NBIEONTEARN (HES5nllF) Ho8EAHK (H3

10~18m) ~EHRHIER L Tn b, A TId#E A
TG TT oy v adfkony &5, 4429y, L0
F, LyHY I EOBRRPELEL, ERBEHEN
HHFEF HEICAF I ATy 0wy FAIEA T B,
—%, BARTIEESI0~18m OEY LIS b i b
VI RRYFYENERABEBRL, HaAE - EAR
TohRA S F, IDIANLZ, a7y, PEIY

R EOBARODERPHES, FANsUEY, vEULL

LEWEF LTV,

AHIEREFRENIME & I28ET 2i8EKDH
BT, BEHMERIC LTI AN a /LBy
PINFICTURE S b,

IZANY a B FTHIL, kA ng, INny
FIHIF, TANL a7 IIEWVEG SRS T,
[BEOR~EIOEn TRt ERELIEMNRAT 2 IR
FL, WX o TIRABROMIA S D, BALED
Kick o CEKESRTVA, —F, ¥y 7R3
AT e wNHORGEERE, WYLy AEBIY S
I E TSI S N AKES T, BRI~ AL
HoTvid,

4.2 HELEBH
ER2RYECHEELFEIE T, I X+7, TF
ShEMESTLERLEEKRMIEEL TS, Zhb

BTN ABMPE T X TEY, Fakiidvngs
foud, HHRIERNIC R R ERN (7 FR)
EHREREMR (T TK) BRI, MEEN
EHkELTREL T EELZLRLTWES
(Kashimura, 1974 ; #8F, 1987), 22 L IERER
TH R ZTER AT #RBTsE (- BIEYF, 1985) (08
WO, RIEKHALIE, Quercus & Fagus HYHHIGIZIE S &
B ERRIEFBHARERR L THOL L TV s L YRS
LIRS

.21 FFH—eXTHXEE (R1I)

TE, BEATAE, AFAASFILVBNENEE
AT, BIRFH OB E R (HIREE D HIRIER
BELEHE) BVoeeENARMNE - FREICRELT
Wi,

EARIE T+ (BHE20m, WEEZE40cm Hifk), I X
F5, FE S REBECELSL, T4y, FUs
RELTCVh, ERBLUT AL A2 F, A4 1550
EBY, FYTHCLI, NMMARYY, exTHELE
DR, YIIZFrI, 9ONFALF, YILIY
L EDBAROERLHBMIETEL, FT2Y, YA
F, INTUEFL, AFYr o EOERMREL
TWaH, M- BEEE LV,

MBEIIBITL7TFHIZIRI A THBI LTS
R, EHEEC S L R R LT D (B
H, 1987) I THESNHES T oY
HAY, FROSEPEEIIE LTV RV, oy A
TR T ARALY oy nF L I TERL
T,

4.22 IXFS—NYIUVIEE (®3I)

FAFIFHBEL, Yevv Y, AVRIILDEEE
NAEANRT, 7F - A7+ +HEIBET LD
L, amslE (ERB0~55°) Wi L Tuvnh, T O
TEHREFENL, Jy—dbTh#HT oL, Emdd
T 5L B ALENOLE -T2,

AR 8 20m, MEE E4Ocm iR 3 X+ 7 A
BEL, 29, a+98RELTVD, HEAREsIL
THENGFTHIF, N2y vERy, FVRREPET
LTvib, KB EHEARRICRRT Ao L v
Iy, wsTuaysy, AhsHEy LYY, A
A By IOyy THERfEREFT L TWLY, EX




FE XL e ST & D AR, PR T AR
EE Y (R

4.23 3FS—A7FanIH¥ISHE (R13I)

347,75, §ouy FIL DB ENAHET,
MR A OFH ~ FHEE O BB LA 5 T b,
BRI E16~21m, MEEE0~40em DT+ 7
PEL L, SAF5, 2, kF s FLEHNEELTY
b, WEABIHEMEEO ~0%ThH T niEST, v
W AN FTHIF, LT TIREFEREL,
BEOMESERLL AL, BRKEBRES4nFT
yrAHE (S 1n) PRPEE~FET oMY (&
7 AFFEE) LERER (S (BER) TS
nad, wfhdvyeviry, anyFosry, 77X
Fr, yIIXFL G, Ao FavINrS, FHA
FYREDOBAR - ERAROERCHER, sy vF, 3
FeHvXI, T/ F e EOBRRFREL Ty b,
AR S80em ELFC, MEES ~20% (v 4
HEE), 30~50% (WEMEY T, 75 ¥, 7N
AFYr Y, vy Fy, FOLYLhEDERIY
TNy, AVTTI, AR, FrFatIH
7, 9TIAEY S hAEOBIET LT VD, h,
BRI 7 < A FFBEE TR 1S
C (BUBIRE, 404680, Fig428E ; 7= A W8, 19~
I6TE, F1H27E), LAYV Y, ¥ raaa),
DYHLT, YT BT B L) BRSO,
ARENFBETLEEILRLF I Fay Py 5—0
F5 B AR LRMI AT 5 T+ I HT, K
Rl LCHBOL LTV A RISA S (8K, 1987), &K
BEELIEET DO F I A Fa v Uy TRED
TSV, FIUUF, Foo) ik EOEEL 0TS
FBEETCHERTHI &0, RESLRED L VI
B WHRER R 5 o oHi B G RE Lo TR E B L S
b, LaL, —FCILBEEH OB M &EHE
80~130cm D3+ FHAF L, BIES0~80em DUIED
FHELTWAI &, BRRE LTI LT
Wit bEioNa,

4.3 R
BEREET ROWLSBFTE 2R, (E LU
AF DRI AL - TV B

4 ERERRE T OHEDIEORE

4.3.1 Z¥HH (Fi4)
AFAHEENTWE I ETHEBRS SR L ALK
T, BEROMEHEPLMETZ2RICE - 28l A bR
Lo MAESNAHSCIEBE Tm OAFASEL, BH
sBOHLLIZy AW NEEL, vFT7FOT, 3
YT EOD LM ADVT A, TF, 7
¥, AAEF, FZuyF, FPITF¥ave, FHb
I /% EOEFREOMEEITEGESETHL, AF
LB ERERR T B L Tz EI LR D,

5 BR

{ZRINOR -~ EEH T A F —E2HEk s, WITH
AHINE (EES0m i) FTFL » FHRLFTw A
I TREEFONRE, SNV TR, AL
AL A S T b L L, SR &SR AL
Ya rilk o THEHPTEEET, PEARERORAS
WU T L TWARR LS5,

51 AXXH%E (XI5

AAFE, TS, THRILIOVBBERDLIEERT, fHE
HERORREE L THIEEL Ty b, EX1.2mD 2
AEPMNETEL, AHF b4, ZHF, TvY
FI) R EOAAXEF RO LEANREL, £3
VAF T, —HAF T EOEREHICHET oML 4
HLTw3,

5.2 AIHE# (HEHYEZE . &K15)

BRI ATHAY, A4 2574, 2ayvay
FhEORBERIIL DEBNINLTERT, AXFHREL
BT BN SE YV, AESINCHSTHETIT -V s Vi
Lo TEEMMB LD DOH LR EE L UHIIK Y LoD
DT, BEIT e A RA8, ZH S, BANFELREEE
LTwh,

6 TEH-EEREROEELEOHE

SHE TR L X 512, FREEICI SRR
e TRCARERRYE, TEERMECH LD
BRI LCWE, ZheNd b, RLIEVER
YEOTVDLDONIXTH Y — 1 K3 XIHHET, BR
LB~ hRDPRBED Edio it M= AKOBIEIZEE L
TWwh, AEEDVRT LI v H Y — A FI AT BgE
HUL T ORISR L % C, o (LT



g%

WEKHM) £ MR, BENDZEL EONER
B2 OEREL, iBh o Loodh 58 E0S (-
h®h s B 2HE) B (B, 1987a),
ERIBEICBWT S AR 0B 2 NN %
EDH TR ATEATFIBHIZ A LT (4 F I AT
FBELTBMGDE ) N, FROFLE F— LAk (4
FHF I XTI PELETHHEGNTE ) T, N
BEBEPRERL TWh, 0L RRISERORE BT
(FRiCEtEsH) 12d &6, F-aboRBHoE
P TFEONIBTIE I F S F 7/ —n) 2 LTHHE
RIFYRIN -y I X TrBE, SEER TS
SATTPRETIRE (ReHVY—AKIZTr %
Fr 3 LT/ BRI HY—F v 3 XTrEE) e
NENRFEELTWAIELEBLTVD, LA T,
PRI OB R 2 R B IR 2 2 A DAY, B4 A
LTS AL EENDREL VR B,

&

ARSI LDBIIHAD, BECHELTHEYOFET
k52 6N MY BRI AT SRR, RIRFZERT A
EREHAZOEK, 26 FCRBRHEBHEEL &0
R ORI L, LhORBOELTELLV,

5 B X M

B (1969)  HREBHEAZEL. HEHEEALE
R4 mEH, \EE, 20pp.

Braun-Blanquet, J. {1964): Pflanzensoziologie. 3. Aufi. Sprin-
ger-Verlag, Wien, 865pp.

BER - HENE— (1985) BEEERASHIZET
SIEHTET R, SR REE SR, 33, §1-82.

MR (1987a) | wERERAE. THAMEEY, (F
KR8, pp.255-265. FEWE, WL

B 35 (1987p) | HENREREA. TBFEAsEA, (&
BITHRE). pp.265-268. FErH, WL

FEOFIHE (1975) (HRBERICETASE (XIV) THEBR
RO BEEY, $18%, 20-32,

AtRE (1975)  BSWMOES XV (RS
W), A, $18%, 23-27.

HEHEE (1992) [ BEOEHERY L ¥ LA, B,

516pp.

HREZE - B0 ¥ (1973)  BRESEEES RY
KR RTHE, 37, 209-418.

Kashimura, T. (1974) : Ecological study on the montane
forest in the southern Tohoku district of Japan. Ecol.
Rev., 18, 1-56.

EHAIE (1987) (BB OWMAE TEBRBEHEBI,
pp.27-63. MBRENEREEERS.

BEFGE (1991) bSO EES L EHBIIow
TOHMEAE LB OB TH%E A B, #2585,
37-46. WEAE.

AREEEL (1973) RE O, NEEOARESE, (Hk
B BEIERIE), pp.99-170. MEEFEENE, =
.

FREATHE - BEHER - AT eRHI (1986) @ 2w A Y —F
IATrBEIIONT. HYBESE, 34, 95-103

INHETTHE - SEEFERE - Arhalsk - KBFEE (1985) ¢ HEE
BB ARERES 1. EREERERENALS
EEEYE, 280

B OB BEE- (1970) R#s Rt EvAR
fhe, Ha, 152pp.

FEAR (1977) [RE. "HEoSH LR, (REH
i), pp.242-261. WIEEIE, W

B & (1974) [ REktohZ -—REOELEIESL —.
ERUREHS, B, 329pp.

PR - T HEEK - ERER GF) (1989)
HARDE4MMARAKT 321pp, N 305pp. I, ®
2.

e el - RHRZEE - b mER - HEEK - EREE
(8i) (1981, 1982) @ HAOFFEEHEA [HT
FEHISpp, 1 BEFAERI8pp, & FTEH259p. T
Rt .

Suzuki, H. (1972) - Distribution of Sphagnum species in

. Japan and an attempt to classify the moors basing on
their combination. J. Hattori Bot. Lab.. 35; 3-24.

BRI (1978) i 3 AT 44 2 BBl ot E B
g FEF T emEmERE, pp.234-245. MG,
FARM— (1987) I ERULEH kM. TEAMERERIL,

(TR ). pp.299-311. FLH, WL

SooRHEZ - FHRAIEE (1973) IREOBEEER. RER
WIE. NREoERS, (BARMK . EHEIE),
pp.291-305. PIHEEMBT, T

PrEEE (1989) © BubiBEORMEEE, BEL & URE
ORiA. TEEE XA 2WEE SRR R AR
BE) (LSRR EERESE), pp.18-35. HE
B - BRHEOT RS, BRA.



4 EERGHE L F OB e

F 1 KERDMIEOHEW
1:7renaialE
ey -3 vHeI8%

Table 1 Floristic composition of the hydrophytic communities.
I : Potamogeton fryeri community

Il | Nvmphaca letragona-Menyanthes trifoliala community

Commumity type: BowE I i}
Running rumber: BLER 1 1 2 3 4 5 6 7
Quadrat munber: ALEE 225 53 154 56 69 44 64 195
Date: WMEELAD 93 'e2 93 'e2 ‘s e ‘02 93
9.28 10.2 6.26 10,2 10,3 10.2 0.2 9.27

Quadret size ( ' ): - BEEDR (o) 0.3 1 1 1 1 2 1 1
Depih of water ( cz }: A B (en) 20 12 40 18 20 10 15 0
Height of herb layer (H; cn X HEXREHOEE () 20 20 680 120 60 100 yiv 40
Cover degree of herb layer (H; % ) EXB (Hmsd (%) 70 70 70 80 70 50 0 90
Number of species: HEAY 1 2 3 3 3 3 4 4
Differentis) species of commumjty: REFBAN A

Potamogeton fryeri Zrenaio H O 444 . . -

Nymphaea tetragona ks H . . 33 33 33 23 23 33

Menyanthes trifoliatn IVHLY H 45 33 12 12 . 22 33

Scirpus juncoides &5 A H . . . 2.2 33 23
Companion species: J5ilE2)

Phragmites australis ERY H : + . 33 1-2 2-2 1-2 +

Eriophorum grazile HFRY H . . + . . . .




F 2 OIASFIH—N) I ATIEEOMRR :
LISFTARINF Y (a2 n 2 A8 b BUNE) 2 0 alIR
Table 2 Floristic composition of the Rhynchospora alba-Sphagnum cuspidalum cOmmuUnity.
1 I Rhynchospora yasudana group (a. Eleochanis wichurae subgroup b. typical subgroup) 2 I Typical group

SEHHE L

Community type: B &Y la 1b
Running number: BLES 1 2 3 4 5 [ 7 8 [ 16 11 i2 13 14 15 16 17 18 19 20 21
Quadrat number: HEES 55 51 74 174 70 49 (3] B4 25 163 198 312 18 a2 178 189 153 187 164 182
Date: mEEAD "92 "62 ‘92 "63 ‘92 ‘92 "92 ‘92 ‘92 ‘93 ‘93 ‘92 "4z 42 02 ‘63 ‘93 ‘93 ‘93 ) ‘93
0.2 10,2 1003 6.26 10.3 10.2 10.2 10.3 6.24 6.26 9.27 6.24 6,24 624 0.3 927 0.27 0.26 927 9.26 927
Quadrat size (o) : REGR (o) 1 1 1 1 H 1 05 0.5 1 1 1 1 H 1 1 i i 1 1 1 1
Height of herb layer (H:cn}: HEBHOEE () 30 30 180 30 60 60 30 50 20 20 60 30 50 60 10D €0 30 70 30 60 100
Cover degree of herb layer (H:%): BEFHHEE (%) 80 0 80 40 a0 80 40 30 60 60 G0 70 50 55 70 0 70 80 30 80 96
Cover degree of moes layer (N.% ) IFBMERE (%) 30 90 &0 g0 60 10 5 20 40 100 90 90 80 1¢ 100 5 40 20 10 20 )
Number of species: HEEM 12 13 13 13 14 1% 6 8 g 10 10 11 11 11 11 n 11 12 12 13 13
Sphagnum cuspidaturn nYyEXIY N 3-3 5-5 5-4 5-5 3-3 1-1 1-1 33 5.5 5-5 55 5-4 il 55 11 2-3 1-2 2-3 1-2
Rbynchosporn alba AR # 4-4 4-4 33 2-3 3-3 2-2 33 + 3-3 2:3 4-5 4-4 2-3 33 2:3 1-2 1-2 2-3 4-4 4-4 4-5
i tial species of under unit: IO IS
Uricularia yokusimensis LIHEITINENA H . 11 + bl 1-2 2-3 1-1 + 23 11 23 11 + 1-2
Rhynchospora faurie FFAR Ity H - + . . + 4 + 1-2 1-1 1-2 - + 1-2 2:2 - 1-1 1-2 1-1
Rhyrchosporn yesudana EE A S 4N 4 H - +-2 + i-2 1-2 1-2 ? - 1-2 2-3 2 44 4-4 - + . .
Lseopodiam inundxtem YFA¥FF H 2-3 1-1 1-1 - 2-3 - - - - 1:2 1-2 2-3 3-3 3-3 243
Eriooudon monocoecon XISk FH H . 1-1 + 1:2 1-2 + + + . + . - -
Bleocharis wichuroe FhorA H 1-2 1-2 b2 1-1 1-2 + "
Mokiniopsis japonica vy H +-2 1-2 1-2 2-3 + -1 + 1-2 2-3 1-2 1-1 2-3 ]1-2 2-3 + 141 +2 2:3 1-2 1-2
Pogonin japonics FEUY H +2 +-2 i-2 + 1-2 +2 + 1-2 + 1-2 + + +2 j-2 + + 2-3 1-2 42 1-2
Dvosera retundifolic E X R L S H +-2 +-2 +2 +2 1-2 1:2 + + . + +2 +:2 2 2-2 1-1 1-2 +2
Eriophorum vaginatum TFRY Ho 1-1 . . 1-2 . . 141 -1 141 1-2 . 1-2 . + + + - 42 .
FPivagnites aistralis i H + 1-2 - 1-2 1-2 +-2 + 2-3 1-2 ++2 2-3 + + 1-2 1-2 2-3
Hopta albo-rarginata DAERYG S H + - + 1-1 1-1 - + 11 1-1
Prornooia mbiestris var. moliisein TRICF Y H + + + . . + . . . : . + . . + . . . 1-2 . +
Sphognum ppillesum AELL LS ¥ 1-1 . + -2 - - . 1-1 . . . . - . - - 1-2
Gertiana triflora var. japonica I Ey H - - - - . . . - + - + + + . - - - ¥
Gentiana thunbergii var. ninor FrxwyrFy H + + . +2 + +
Voxeinium axyooccs INTHEEE H .
Sphagnum mogellariowm AT I LTy L}
Blearchis joponica #II Y H
Menyanthes trifolicto ER H + + -
Ilex crenadn var, poludosa nAAxRTY H - - .
Fleganthern nipponicn ERATE B M- H + *
Ulricudoria bifida TikoH H 33 2-2
Inula citiaris IXFy H . + .
Minconthus intermedits FFEeyrFHHIIYAEFF H .
Lpoapus iniflorus ISR H
Hypuacese sp. nA Tr gD —M W
Sphagnum palustre I XAy ¥ .
Seirpus juncoides *F A H
Al japoniea IS H .
Sphagnum fuscum FyIXTLy ']
Epxpoctis thunhergii - b g H
Qsmunda cinnamomes YTFU¥r<a H




Community type:
Running aumber:
Quadrat naumber:
Date:

Quadrat size (')
Height of herb layer (H:cm):

Cover degree of herb layer (H:%):
Cover degree of moes layer (:%}:

Number of species:
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Commmumity type:
Running nomber:
Quadrat nutber:
Dater
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Height of herb loyer (1 ) :

Cover degree of hesh layer (H;%):
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Number of species:

=

T ExmE=xxx

FOR T I EE oo IO mEmm D e

-
[T

T
NONR

2.2

4-4
4-4

A I

ML



#03 IAVIEIY—_DLIXTrEEOME

Table 3 Floristic composition of the Rhynchospora alba-Sphagnum tenetlum commuunity.

4 SRR EEORDBEOBEL:

Running number: BLER 2 3
Quadrat number: HWEES 9] 117
Date: HEEHA 02 92
10.3  10.4
Quadrat size (m'): AETH (o) 1 1
Height of herb layer (H;cm): HEBHOZBE (m) 20 30
Cover degree of herb layer {H:%): BEARE(HBHE (%) 70 70
Cover degree of moss layer (M;%): a5 (MR (%) 100 100
Number of species: WIREHR 11 11
Differential species of community: Jik bk
Sphagnum tenellum DEIXTH 5.5 5-5
Rhymehospora alb IHSETY Ko 33 45 43
Companion species: Bt
Moliniopsis japonica AwHY H 1-2 2-3
Drosera rotundifolia LR s g H + 1-2
Eriophorum vaginatum TIAY H 1-2 1:2
Hosta albo- marginate = A H 1-1 1-2
Sphagnum papilios um A FIXTy [ + 11
Pogonia jagonica [N A H +2 +2 .
Sphagnum cuspidatum MmN IXIy M 1-2 E 3-3
Puarnassie palustris var, multiseta T AF H . + +
Gentiana thunbergii var. minor Fry<lvFu H +
Plaranthera nipeonica ' 230 P rAHYS H + .
Phruagmites australis 3y H . +2
Acer amwenum var. matumurae Y<wx3i¥ H +
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Table 4 Floristic composition of the Moliniapsis japonica-Sphagnum papillosum community,

I

1 © Osmunda cinngmomea group {a. Sphagnum fuscum subgroup b. typical subgroup) 2 : Typical group (a. Sphagnum fuscum subgroup

b. typical subgroup}

Community type: B#&ED la 1b
Running number: dLEs 1 2 3 4 5 6 7 ] 9 10 1 12 13 14 15 16 17 18 19 i
Quadrat number; REES 13 29 29 235 1A 138 161 1% 137 77 7 % 118 119 167 169 1 1 125 139
Date: mERFE g2 ‘9z "3 v93 C§2 92 g3 92 "2 ey "9z "8z (92 (82 ‘93 ‘9% 42 92 92 "2
6.24 6.24 95.28 0.28 0.4 104 £26 624 0.4 10,3 624 10.3 104 104 626 626 52 624 104 104

Quadrat size (') REmR (o) 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1
Height of herb layer (H: o }: EXR(NORE (m) 40 30 30 30 30 50 40 30 30 120 30 500 120 40 80 60 40 70 40 30
Cover degree of berb layer (K:%): X (HHEE (%) 60 60 60 50 70 70 60 70 80 100 70 90 80 70 100 70 60 70 T0 40
Cover degree of moes layer (¥;%): TrBNEEE (%) g5 100 106 100 100 100 100 100 90 60 g5 100 100 100 100 HOO 95 60 160 100
Number of spacies: L:§:8. %4 1§ 12 12 12 14 14 14 15 15 1% 17 17 17 10 1 n 12 12 12 12

Sphagnum papiliosum Hz XLy M 1-2 +-2 . 2-3 + - 4-5 +-2 2.2 11 4-5 4-4 5-5 2-3 - 4-4 444

Sphagnurm magelianicum LGHEILLY M 44 55 44 54 54 55 . 5:5 44 44 + -3 + 55 55 535 45 - 44  2-3
Differential apecies of under unit; L Kok FL: g .

Oermund cinngmomea TewFI¥r=wAg H 2-2 2-3 11 +2 3-3 4-4 + &2 2-2 23 2-2 5-5 1-2 + 2-2 3-3 +

Rhododeneivon japonicum [P i H . + - . . + + . + -2 + . + . * + 2-2 + 1-2 -

Sphogreum fuscum Foz XXy N 1-2 1-t 33 +-2 22 1-2 2-3 1-1 1-3 1-2 1-2 2-2 1-2 - - - - .
Companion species: 5452

Moliniopeix joponica XAy H 3.3 2-3 1-2 2:3 3-3 2-3 2-3 33 2-3 1-2 - 1-1 33 2-3 4-5 2-3 3-3 1-2

Eriphorum vaginatum LEEY i . -2 11111 22 11 + 1-2 + 1.2 11 23 12 . + 1.2 33 23

Farmassia palustris var. multisete GAIF H ++2 B + 1-2 1-2 1-2 2-3 412 1.2 + + + + + + * - + 1-2

Riynchosporg albe IHSESN [ +2 23 23 23 22 -2 45 23 5 1.2 23 23 +2 2 23 12 + 3-3

Vancinium aayopocs VAT EE H - 1-2 i-2 1-2 -2 1-2 +-2 + 2 1-2 1-2 + + +-2 . + - +-2

Hosta albo-marginae =L 2 8 N H + 2:3 + - + B-1 + + . 1:2 1-2 1-2 + + 1-1 - 1-1 1-1 +

Bex crenata var. paludoas nA A RIS H + 23 2-2 2-2 + Z-3 i-1 3-3 1-1 2-2 33 3-3 1-3 + 3-3 - -

Gentiana trifiora Var. japonicq Ty F H + : + + + . + i1 1-2 + + + . . + + +

Drosern rotundfolic ESr RS H 442 . . - + + +-2 +-2 + + +-2 + +2 + + + + -

Prgonia japonioa TRy H + + + + +2 + + 2 + - +

Gentiana thunbergsi var. minor FFEYTIEY H . + + 42 + + - + - 2 + + . + -

Plrvgmates qustralia ERA H  +2 . - 2-3 23 12 . - 141 .

Miscomthus internedis FeFFHHIITZEFRS H . . 1-2 1-1 . - +

Bpipoctis thunbergii BT H . . . B - . - - - + 1-2 - - - .

Sphagnum pabustre FHz XLy ' 1-1 . - . . . - - - 1-2 . 1-1 22 3-3

Pleridium agilinum var. lativscidum 75¢ H . + . . . - - . . +

Bemerocallis dzrmortieri var. escul ErFAh H 1-2 . :

Acer comoenum ¥ar. raumurae YeEIY H - . . + .

Sphagrum anblyplollum ’ FAEY IX Sy ' . 1-1

Corex dispedate hH A H 143

Carex omiana TEAPARY H 11

Rhamrmus crenate 4 ¥ H + .

Acer joporicum ' NGFFHIT H * '

Coptia trifodin IV YLy H . -

Menziesia multifiora SSUaISS Yy H . . -

Alnus japonon NS x H -

Hydrangen poricilata SN Y TF H .

Sana pabmata F 2 &P H -

Sphagnum cuspidatum Ny XSy M

Hleordhia japonica b - H .

Rbynchosprn yoding v AL R I NG ey H

S ML



Community type:
Running number:
Quadrat number:
Date:

Quadrat size (if'}:

Height of herb layer (H:cn):
Cover degree of herb layer (H. %)
Cover degree of moss layer (K:%}:

Number of species:
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Community type:
Running number:
Quadrat number:
Date:

Quadrat size (o)

Height of herb layer (H;cm):

Cover degree of herb layer (H:%):
Cover degres of moss layer (M;%):
Number of species:

100
13

48
193

§.27

100

51
168

9.27

5¢
60
100
14

52
205
‘93

9.28
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40
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14
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0
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Table 5 Floristic composition of the Moliniopsis japonica-Sphagrum fuscum community.

Running number: ALER 1 2 3 4 3 6 7 8 9 10 11 12 13
Quadrat number: HEES 5 196 76 232 21 210 68 184 185 81 112 115 48
Date: mEEAD 92 *93 ‘92 43 te2 ‘93 Te2 "e3 ‘03 ‘92 ‘42 ‘92 7]
6.24 9.27 10.3 9.28 6.24 9.28 10.3 9.27 9.27 10.3 10,4 0.4 10.2
Quiadrat size (1) : REGR () 1 1 1 1 1 4 1 4 1 1 1 ] 1
Height of herb layer (H:ca): HEBHOBE (o) 30 180 120 50 30 30 100 100 100 120 120 100 30
Cover degree of herb layer (H; % }: HARHBEE (%) 60 80 70 40 50 (4] 65 80 80 50 70 65 70
Cover dagree of moas layer {5:%): SrBONREE (%) 100 100 100 100 100 100 100 100 100 100 100 100 100
Number of species: [HE:R; §4 11 12 12 13 13 13 14 4 14 15 16 15 16
Differentia] spacies of community; REBRE
Sphagnem fiscum: Fo3ALH M 44 45 45 45 45 44 45 44 44 45 54 55 44
Companion species HiE
Mokiniogpsis joponica EwHX H 2-3 2-3 2-3 2-3 2 1-1 23 2-3 . . + +-2 1-2
Ertophorum woginesurm Ty RY H 2-2 B-1 i-2 1-2 1-2 3-3 23 3-3 2-3 2-2 2-3 3-3 3-3
Sphagnum magellanicun. LSGHXIXTY W12 23 otz 23 1.2 12 12 1.2 23 12 +2 23 12
Vaaxsnium ooyeocis Y2 EE H +-2 1-2 +2 1-2 1-2 1-2 1-2 +2 1-2 2 1.2 +-2 1-2
Sphagrum papilioesm AFIXIY M 33 2-3 2-3 - 2-3 2-3 2-3 2-3 1-1 2-3 1-2 1-2 2-3
Hostre adbo-marginatn IFHY L H + - Z2-3 + 2-2 2-2 + 1-2 22 1-1 1-2 1-1 +
Phragnetes australis £ H - 2-3 1-2 - + 1-2 + 2 2-3 2-3 2-3 2:3 +2 +2
Dex crenis var. pakidosa ALK B 2-2 3-3 1-1 33 2:3 2-3 : 2-2 3-3 1-2 i-2 2-3 11
Rlgrachospora alfa THSEr " . 12 - + 23 . 2 12 33 23 . 1.2 11
Drosere rotundifolin Iy LTy H +2 - + + + +:2 + -2 + + - +
Parnassia patstris var. muitisets g RIFTY H + + 1-2 + . +-2 +-2 + +2 .
Gentiana trifiora var. jeponion Rt 8 H . . + - - + - + + + + + +
Epioctis thunbergsi AXZ H +2 . . : 1-2 +-2 + + 2-2 1-2 + - :
Miscarstins irtermedius FreyrrHrVYiErs H - + 1-2 B . . . . - + 1-2 + +2
Osnunda crramormen: T FYEFy=A H - + + + + 1-1 2-2 1-1 .
Gentiana tunbergii var. minor FrY=l ¥y H + . - + . . .
Pegonia joponion FRua H - 4+-2 +
Rhododendron: japoricim: Lryyw i i - + - . +
ACET GmOETIT VAL, ORI YeEIY H . + +
Cogtis trifokia TwsstyL H 1-2 . - .
Menzicsia mudtifiorn FdoaeFy H - 1-2
Hemerocallis deonortieri var. esculentn Y¥rrAH H - - +
Solidgn wrgmorn subsp. wsiaticn THIEVUY H '

¥
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Table 6 Floristic composition of the Sphagnum nemoreuwm community.

Running number: BLES 1 2 3
Quadrat number: BEES 102 173 218
Date: #AEERA 92 93 193
10.3 6.26 9.28
Quadrat size (') : REmM (o) 1 1 1
Height of herb Jayer {H:cm}: EAB MBS () 80 50 40
Cover degree of herb layer (H; % ): wxRB (N HEE (%) 90 70 60
Cover degree of moss layer (M; %} : TrBMEEE (%) 80 100 100
Number of species: HEER 9 10 13
Differential species of community: BAEBNE
Sphagnum nemoreumn: AFSIA TS M 55 44 44
Companion species: GRS
Osmunda cinnounomea Y= FrFyErv4a H 3-3 2-3 2-2
Mokniopsis japonica XwHv H 3-3 2-3 23
Eriophorum vaginatum A H 1-2 2-3 2:3
Hosta albo-marginata IRNF KRG H 1-1 1-2 +
Parnassia palustris var. multtseta P AL H + +-2 +
Gentiana trifiora var. jeponica ISy Ry K + + +
Rhododendron japonicum sy H 2.3 +-2 :
Sphagnum magellanicum ASHFIASLH [] . 2:3 -2
Peridium agquilinum var. lttusculum 7Y H 1-2 . £
Drosere rotundifolia ETEVIS H . + :
Sphagnum fiscum Frx3IAIH M - 22
Vaecinium cogooocus YA ISEE H 1-2
Rignchospora alba AR H i-2
Gentiana thunbergti var. minor FTrY=UyrFy H +
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Table 7 Floristic composition of the Maliniopsis japonica-Sphagrum palustre community.

Running number: ALES 1 2 3 4 5 6 7 8 9 10 1] 12 13 14
Quadrat number: WmEES 157 183 88 71 i30 132 159 171 22 156 73 47 98 66
Date: WEFEAHE 93 93 62 92 ‘92 ‘92 63 "3 ‘93 ‘83 ‘92 ‘92 62 ‘92
6.26 9.27 10.3 10.3 10.4 10.4 6.26 6.26 9.28 6.26 10.3 10.2 10.3 10.3
Quadrat size (o) mras (o) t I 1 I 4 1 1 I 4 1 H 1 : !
Height of herb layer (H:cm): BEEBHOTE (m) 40 £0 60 100 100 50 40 20 60 &0 180 50 60 140
Cover degree of herb layer (H;%): HTxE(HE#EE (%) 50 70 50 75 85 70 40 80 7C 50 90 il 50 100
Cover degree of moss layer (M; %) : TR (MR (%) 100 100 100 90 80 100 96 80 10¢ 95 100 85 8¢ 100
Number of species: MR 6 7 10 1 11 11 11 11 12 13 14 15 15 17
ifferenti jes of community: HERE
Sphagnum ralustre A S '] 55 55 5-5 5-5 5-5 55 5-5 55 5-5 5-5 5-5 5-5 5-5
Veccinium cxyeocctis A EE H 55 1-2 1-2 3-3 - 2-3 1-2 . . 1-2 1-2 [-1 - +
Companion species: siki3 ]
Moliniopsis joponica ATHY H 1-2 45 2-3 2-3 5-5 33 2-2 2-3 4-4 1-2 2-2 33 1-2
Ericphorum vaginmtum TEARY H 2-3 1-2 1-1 1-2 + 22 + 1.2 + 1-1 2-3 2-3 + 1-1
Hlex crenain var. paludosa nAALZDY H . . 3-3 . + - i-2 + 2-2 2-2 2-2 + 1-1 1-1
Purnassic palustris var. multisetc FRINF LY H + + + . + - + + + +
Phrugmites australis ER H +-2 1-2 + + . + 3-3 + 3-3
" Droseras rotundifolic ETRLTr B + +-2 - ++2 + + + +
Sphagnum megellanicum LIHE I Ay N - . s 1 . -1 12 0 1-2
Hoeta albo-marginate JRFFET L # 3-3 - 1-1 1-2 N - - - + - 1-1 +
Rhododendron japonicsun: Ly yy H . " ' . 222 -1 -z - + - .
Epipactis thunberghi nET N + + 23 - o1 . 2 4
Miscarthus intermecius T FHAIVTAEFRF H 1-2 + + + . -3 1-2 1-1
Gentiana thunbergic var. minor . Fryx<wy¥y H + - + + - - +2 ++2
Gentiana triflora var. japoni. ISRy H + 2 + + + -
G cinpamome: Yo by ¥rvd H + . 4-5 +
Hhyerongen paniculata PR AR 2 B 11 il +
Alnus japoriom. ny /X 3| 1-1 - - - . 1-1 . . . 1-1
Hemerocallis diumortieri var. esculenia Errd4H H . 1-2 . . - + . . 2-3 1-1
Sphagreun pagiliseum AHKIX Ay N + . . . . +-2 . +
Pogonia japoniot L A4 H +
Mempanthes trifofiots R H ‘.
Rignchospora alba InUETY ] v 12
Carex dispalata Ay B - + .
Solidogn virgauren aubep. asiatico THE/I XN ruy H + -
Lyeopus moackianies [ERS=F' H - +
Heloviiopets ortentalis agVagshw H + -
Preridiuvm aquinwn var. latisscull TIH H . 1.2
Lyoopodiurn chaatum TEIET S ] +
Quercus erispuln IX+3 H . + .
Menziesia nudtiflorn oA GS Y H . 1-2
Sphagnum fuscum FriLuy | - +
Carex onxana YFAETXRY H . 2
Platanthers nigponice AR TR Y H . .-
Sagitiaric aginaski TEF S H . ;
Coptis trifofia LT R H . .
Rhamwus crenats 47/ % H -
Madus foringo Xz H -

|4
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Table 8 Floristic composition of the Carex smiuna community and the Mmule ciliaris community.

I ! Carex emiana community

I © Fula citiaris community (1 © Carex capillacea group 2 . Sphagnum cuspidatum group)

Community type: BEK I O-1 B-2
Running number: ALER 1 1 2 3 £ 5 6 7 3
Quadrat number: BnEES 221 158 160 20 180 192 180 14 78
Date: REEHA 03 g3 93 a2 ‘93 93 ‘93 ‘92 92
9.28 6.26 626 6.24 626 927 9.27 624 10.3
Quadrat size (m'): nEEs (o) 1 0.5 ! 1 0.5 1 1 1 1
Height of herb layer {4:an): BHERFHOFE (m) 30 30 20 €0 30 80 100 0.4 0.4
Cover degree of herb layer (H:%): HERNEET (%} 80 7% 10 80 0 85 80 &
Cover degres of moss layer (N;%): IrBMEEE (%) 0 1] 0 50 50 2] 40 80 10
Number of species: th B AN 10 10 13 9 1i 13 14 18 20
Differential apecies of community; I
Caret oemiana YFHPEAY - H 4-4 - - . - . - . -
Inula ciliares 1Axy H . 45 33 45 45 33 22 33 23
ifferential pecies o it R eI TIL:
Carex capillacea N HE XY B 12 1-1
Lyoopus movekicnus EAOA B + +-2
Alnus japonion LR S H + + . . - - - +
Sphogun cuspidatum RS- = N : : 33 33 44 33 5-4 1-1
Riyychogporn. yasudana I FLntes H . 1-2 1-2 44 22 23 33
Bhynchospora alba IASF T H +-2 12 +2 22 45 33 23
Pogoniat jeprnion L ] H - + . 2 +2 +2 1-2
Ukriculorin yokisimensis LIBXIIARTY H . 1-1 23 23 141
Lycopodium inundouiem. YA H¥T H 2-3 1-1 4-5
Moliniopeis japonics Ay H o 23 42 22 + 1-2 42 243 1-2 1-2
Phragmites austrdi RS H + . + 23 + 23 +2 1.2 33
Drovern rotandifolia Ev LTy H + 2 22 - . + B2 12 +2
Hoata el menginatn BRI - H . + : 2-2 1.2 22 + 11
Erioomudon monocooooi: ISR H ’ 3-3 . + . . 1-2 - 2-3 +
Mergunthes trifolicts LEwHYn H . 23 23 33 23 - . .
Eriophorum wgingtum EFYS H . 12 - 12 + + .
Rhynchospora faurie e B ST Y g H + + - . . 1-2 2-2
Parnossin pelestris var. mudtiseta FRANFUT H - - + + . +
Epipnctis thunbergyi EE H - . + + - +2
Eloocharis uichure x4 i 1-1 . . + .
Rex crenat var. pubudosa nAA4LTY H . + - . 2-2
Eleorchis joponico - H - +2 + -
Gentivees triflora var. japorica ETaT H . + +
Gentiana thunbergii vor. minor E b e VI H + +
Platanthera holnglottis IXFFY H + . .
hineus lewchencultii avHLERLay h +
C¥rsium inundtim FFTHI H - +
Triadenum japonicium AT L¥Y i +
Alisma canediculegrim “gtESH H . +
Vaocinium exyooccus VA2 EE H - + -
Sphagnim pogliosum AFIXTr [l . +-2
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Table 9 Flerishic composition of the Molinigpsis fapenica community.

Funning number: ALEG 1 3 6 8 10 il 12 13
Quadrat number: BEES 22 140 3n 217 149 228 126 104
Date: HEFHB 92 7 a2 ‘93 ki ‘93 82 92
6.24 10.4 524 9,28 6.26 5.28 10,4 10.3

Quadrat size (nf) : mEEm (o) 4 i 1 4 1 4 1 1
Height of herb layer {(H:m): HEXE(HOES (o) 120 40 0 80 100 150 150 60
Cover degree of herb layer (H:%): REE (HREE (%) 90 80 % 100 S0 100 100 100
Cover degree of moss layer (K: %) : T (HEEE (%) 18 [ 10 10 30 10 10 30
Number of gpecies: [iFik 84 6 9 19 11 12 12 13 15
Differential species of communjty: BEEBlE

Moliniopeis jagonica 2T H Y H 45 45 23 23 45 45 45 33

Hosta albo-marginata ERAE & e H 2-3 141 + 2:3 32 1-1 i-1 1-2 1-2 1-2

Osruenda cinnamomea YRFYYrvd H . 5-5 2-2 2-3 3-3 3-3 4-4 2-2 . + 4-4

Erigphorum vaginatum YR H + 1-1 1-1 +-2 . i-1 2-2 2-3 11 1-2

Gentiana triflons Vax, Jyonics b H + . + + + 1-1

Rhadodendron japoricim Ly [ + 2-2 1-1 2-3 . +

Gentiana thunberghs var. ninor FFy=yrEy 2! - 2-3 g + 42 - 1.1 + +-2

Sphagnum palustre A Ay ] - - 1-2 - 33 1t . 2-2

Phragmites australis R H 1-2 - 1-2 1-2 3-3 2-3 .

Afiscanthus intermediug THeyr+rFHrI YRS N - 1-2 - - 1-2 1-1

Parnasga polustris var. mulliseta D AT H . +:2 . +-2 2:3 +-2 .

Sphcgrum mogelianicum AFHFIXTF M - 1-1 11 - 1-1 1-1 1-1

Bex crenata var. pabedose nd L 2wY H + . 3-3 + . . -

Hydrangea paniculata SN E H : . . +

Sphagnum papiliosum ARz ZXAy W . - +

Drosery rotundifidio EO R I H . 1-2 + +-2 .

Riprchosrovn atte THYE Y H 2-2 . . . 1-2

Prericlim aguilinum var, ktiusciudum P H - - 1-2 . +

Spftgrm squarrasum AR e-a M 1-1 . .

Iscopus urifiorus T yai H +2

Sphagram amblypiplium FTAREY LAY M - +

Hepaticae sp. EHO—8 [’} - -

Henwrocalis durortieri var. esculenta Hirydh H 4.4 .

Curex hakorensia TN A H 1-1

Rhanunus crenote LRV H . +

Coptis trifodia R A i + .

Platanthera sachalinensis Eal e i i o H - 1-2

Epipocs thnbergi PES B H +2

Anemone debilis CAfFy H .

Iyeopus moockians rAiaF H +

Carex mazimousicas T i} +

Cirsium inundmum FFTHI B + N

Thiddium sp. YITITRO—E X - i1

Acer amoenuin VaT. matininee YTEIY H +

Sphagnum cuspidatum. Ny I LAy L] +

¥
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Table 10

BREEOEFALENREEEIER

O-wHF (HEXKEFIUTORGRT7IETHT) WEEEs 5 2, EdBLEoRRERT.
Synthesis table for mire vegetation of the Miyatoke Mire. Fukushima Prefecture.

Roman numerals (or Arabic numerals below four investigative quadrats) and subscripts represent the

constancy class and the range of Braun-Blanquet's dominance, respectively.

17 erabaBE  Foamggeron fyed commmity 2y PFH iV HLIRR Moyl etraga-Mr haes trifiliaes community

TINPXA YR Coer omiana comummity
4 IXXIBE Inula citiaris comtanity

a, nYARATR (arex cogillacen group [ SIS 4= 3 ) Sphagnum cuspidahum groap

53RV ErH-nI XTI HE Rhipnoh afba-Sphag nid

a I¥TALRINFe R Mmmmmpvw b RER Typical growp

1. a2 408 Eleocharis uichurae subgroup

2 ARME typicel subgmup

IRV EyH-T ISR Rhonchogpora alba-Sphagnum tenellum community

TIRCHN—AHIXTr BH  Moliniopeis japonica-Sphagnum pajstisesm commumity

a REX Typical group b. ¥ FUY¥ w48  Osmunds cinnamomea goup

1. BB typicel subgroup l. F¥y3IXTrH  Sphagram fuscum subgroup

2 FyIXTyAR  Sphagum fuscum subgroup 2. RE typicef subgroup
. RTHY-—FriXTHRE Moliniopeis je Sphegnurm fuscum G AKFNILTIYEE Sph Remorelm ity
W:ATAP -4+ I ALY BE Moliniomsis jap Sphagruun palustre AR R d- ¥ 1 Moliniopeia joponico
Commmity: B 1 2 3 4 4 5 5 5 6 T 7T 1 71 8 8 10 1
Growp, Subgroug: B4R a b al a b al a2 bl b2
Number of quadmt: HEX X vto7 1 ¢z & 6 22w 23 3 13 022 13 W w3 15 13
Number of species; HEHEXN 1 5 W0 16 25 24 30 1§ 14 23 20 25 29 24 15 3 I
Aversge number of species: TR @R ! 3 10 12 14 14 13§ 10 12 13 14 13 14 I 12 11
Potarnogelon: fryeri Zhrerstvo 1. . . . . . . . - . . . - . ‘ - -
Nymphaen tetragona [ AR Vi
Seirpua funcoides L Wa-s -
Cares ondana YFATPXRAY . 1.
Inuln ciliaris 1Xxy o 2,- .v, WO
Carex capéllace NYHFRE 2. .
ILycopus manckianus LA O . 2. ’ .
Alnus japonica AR S 2. . . . . . 1
Sphagwum cuspidatum N EX T ¥i-aVisVera Vi525-5 0 :
Rhynchospora yasudina XL A TN VicaVaai M-
ricularia yahusimensis LI XIIHFTY Mi-iVaoyWaer - .
Lycopoaim inundatum: YFEAEXT . . IS TR | PP | P
Bleocharis withurae Yhr4 ' 1 I+ Vi - . .
Sphegram tenellum VEEE ¥ . T T T
Sphagnum ragelianicsm LIFHFIAAY [+ Bey VeeWees Vers Vies Vaor 2 eoa oy 4
Cenunda cinnamormes Y FYEr=4d . - Ne-eVergDe-13 2-a Do Wy
Rhododendran japonicum Ludry M Woeols Zo:III.--]sz
Sphagnum ficseum FriATH VisVias Va-s
Sphaghum nemoreum AFHI XAy . : . . . . : . 3 - .
Sphagnum palusire T X4 . . « - Iy Di-g - Vis.-s
Moliniopeis japonica 2y o1 2.V Y 1V»-|V»-33--:Vv-<V.7,V| sV Vet 31V, g Vanu
Phrogmiles australiy Ed Voaale 1 VeoalNMear Vs Turaly BeeaMecsTe-aJe-a Ve Me-aliy-s
BDrogere rotundifvlia EVtLrIr . l1s 2.aNMei Ve VeV 3.0 e Mo 0. Mo 1+ Oy Oe-y
Rhynchosporg alba IAVETY 1 Vard Ve Vi Ve 3o Vol Ve Vel Vel ea 1 Teei Tes
Eriophorum vaginatuir LESS 4 . 1y Weed @y Ve Va3 o Ve Vi Vet Ve Vi 3 Ve Ve
A ia pak VR, mult TANFU Y Te Bs NMe BEvxfll. 2. VeouVeor VerVeaaNer 30 Vo .-,
Hosts albo-marginato AL = Le Veeals De-ilWeed3: NeeaVerVaa Ve Vs 3 e Day Vs
Hex crenata ver. paludoss AEE D4 1. I . . 0 NicaVeaiVaeslleeg Vi + Kooy Daes
Pogonic japonica FEv Y © VeaVeaVerVey 2, NeesHeWe Do Do I.
Gentiana thunbergti vax. minor FFYTUET g €+ ®H.-¥. 1+, 0. 0. B. W+ T+ 1+ O, Ms-2
Sphagnum pegrtiogumn AHI X TN To MeeiDemaWeri Jeai Vg Vs Vs Vi Vies - I+ De-a
Gentigna trifiora var. jagonica AT I m. 1. NestWe WMearMeosMe 35 0. Mo
Vaccinium oxyeoocus YNIHFEE I+ - [. 1. Mo Ve VerrWea Ve 10 Voo
Eppuciia thurbergii A¥T m. - . . Teciloaile-rdls We-s Mooy -
Miscanthus intermediug FFEXFAIVYTAENF . . . - - De-tDoal: Tu-y@a-s 11 PR | P
Menyunihes trifolion IVHLY Vieo v 25 Doy ls [e-r - - . . . . 1. -
Rhynchospora fuuuriel FFA X/ nted e 1e HieaWMeciMNeos - '
Erigcauion monocoowon L R Iy 1+ BEeralNeei -2 - .
Eleorchin joponice #03- T+ Ta Ta-n - B . . .
Pheridium aquilinum var. ktfuseulum 7 ' . . . . . I. 2.1 )
Flatanthera nipponica TS bRy I. - . 1. .
Fydrangea paniculaia L rEd . . . . . ﬂ__,[{,

(KL°F, 4%  Species of low frequencies are onmtted )
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Table 11

Floristic composition of the Hydrangea paniculela-Rhammus crenata community.

1 Sphagnum palustre group 2 . Sphagnum nemorenm group

Conumimity type: BENY 1 2
Running number: BLES 1 2 3 4 1
Quatrat number: REES 165 226 105 181 227
Date: MEFAB '93 '3 92 ‘93 ‘03
6.26 9.28 10.3 9,27 5.28
Quadrat size (') : HEER (o) 4 8 9 9 4
Height of shrub layer (S;m): BEXBS)O®HS (m) 2.0 2.5 1.5 2.0 1.8
Cover degree of shrub layer (S:%): BRECHEE (%) 80 80 60 50 90
Height of herb layer (H;m): EXEHoORSE (m) 0.3 1.0 0.8 1.0 1.0
Cover degree of herb lager (H:%): HER D HBEE (%) 10 50 95 o0 40
Covey degree of moss layer (M %): Ty (M BEEE (%) 100 10 10 0 &0
Number of species: HH 3 13 14 15 18 16
Differential species of compumity: HEHDE
Hydrangea paniculzta RS S 1-1 3-3 3-3 33 44
H ' + + + .
Rhammus crenata VR $ 2:3 2-2 33 :
: H . +-2 1-2 + +
Differential species of under unit: F o o R B BE ’
Sphagnum palustre FFIXTH ¥ 55 11 1-1 1-2 ,
Sphagnum remoreum AF¥3IXTH M . . . . 44
Rhododendron japonicum I i S 141 - . . 1-1
H . 1-1 2-2 +2 2-2
llex crenata var. paludose nA A2y S 44 3-3 : 11 33
H 1-2 +2 2-2 ++2
Phragmites australis ERA S + 2-3 2:3 12
Eriophorum vaginatum Ty ARy H + . + + 1-1
Moliniopsis japonica RITHY H . 3-3 2:3 45 1-1
Osmunda cinnamomena YT FY)¥r=wg H 2-2 4-4 33 2-3
Hosta albo-marginaie IRFHRT Y H 2 12 33 +
Gentiana iriflora var. japonica b AT AV ] il 42 + . 1-2
Thelyteris japonica N HERTTE K + . +2 +
Rhus trichocarpa b e v S + . .
H +
Symplocarpus foetidus ver. loatissimus VR H 1-2 +
Epipactis thunbergii AEFT Y H + +
Alnus japonice AR ] + . . +
Gentiana thunbergii var. minor FrrTyYyre H . 42 2 \
Prunus grmyana 97 IXWr 5 S + - :
H +
Castanea crenata 7) H + -
Miscanthus intermedius FA e +AAYYTAEFX H . il
Pogonia japonica s H . +
Sphagnum magellanicum ATHFIALH M n
Disporum smilacinum F o) H + .
Cirsium inundatum FFETHI S - +2
Carex, dispalata hot A K +2
Lycopus uniflorus Ivyod K +
Plaenithera sachalinensia T HEFUY H + :
Sphagnum pagillosum 4 HIXLYy ¥ 1:2
Scirpus wichurae FTrFHAY H 141
Drosera rotundifolia EuAIY H +
Quercus serrata a+7 H +°
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Table 12 Floristic composition of the Afnus japenica community.

1 I Moliniopsis japonica group

2 . Carex capillacea group (a. Lysichiton camtschaleense subgroup b. Symplocarpus foetidus var. latissimus subgroup)

Commumity type: BEY 1 2a
Runnitg wber: BLES i 2 3 4 5 [ 7 8 9 10 1 12 13 14 15 16 22
Quadral prmber: nESE 223 160 220 222 113 101 9% 50 114 133 T2 80 t46 110 143 109 170
Db REFHE 63 92 ‘93 ‘83 92 ‘92 ‘82 ‘82 ‘97 ‘62 g2 ‘92 X3 ‘92 X ] 92 ‘o3
9.28 1.3 9.28 9.28 1.4 10.3 10.3 10.2 10,4 104 10,3 10.3 6.25 10.4  6.25 10.4 6.26
Quadrat sizn (') : RERR {n) 4 1 4 4 1 4 4 4 25 16 9 25 100 100 225 150 16
Height of tree laver- 1 (Tl m): EEBTHO/E (m) - - - - - - - - - - - - i2 10 8 14 -
Cover degree of tree layer- 1 (T1:%}: BAR(TDHEE (%) - - - - - - - - - - - - k(] 70 80 &0 -
Height of tree layer- 2 (T2;m): ERXR (T2OEZ (m) - - - - - - - - - - - - - - 9 7 -
Cover degrea of trec laper- 2 (T2;%): EREAE(TOHESL (%) - - - - - - - - - - - - - - 10 30 -
Height of shrub bayer (S:m ) EXRS)ORS (m) 1.5 1.2 1.0 0.8 1.2 1.3 2.0 2.0 3.0 2.0 5.0 5.0 5.0 4.5 3.5 3.0 2.5
Corver degree: of shroh laver (5:% ) : EXBGHEEE (%) 20 30 70 60 70 30 90 50 100 100 90 100 90 g5 60 50 100
Height of berb layer (H;m }: HXxBMoEE (m} 0.6 0.6 053 04 06 07 05 06 03 0.8 05 06 08 0.6 05 1.2 0.3
Cover degree of herb layer (H: % ) : HER(H) EEE (%) 6 70 B0 70 T0 70 40 20 10 20 50 40 40 70 50 70 20
Oover dogree of moes Iaper (13 %) SR BT (%) ] &0 30 60 40 20 70 20 60 70 50 30 10 30 ] 60 20
Nember of species: iR ¢4 13 16 15 16 17 13 18 22 13 i5 22 25 27 3z a8 39 14
Diff:rertisl species of . _
Alnun joporion N R T . . . . . . . . . . . . 4-4 44 13 44
12,H . . . . . 1z . . . - . . - . . 2.2 e
] 44 22 44 44 33 33 33 44 44 33 4d 44 ‘ 2-2 . . 33
Differeatial species of ey i v
Minkinioywis joponio ETHY H 33 3-3 2-3 3-3 +-2 1-1 2-2 +
Eriophorum LRS- H -1 23 voo23 1 23 1 12 . .
Parnassic pahustris var. moliseg G AIF U H +-2 +-2 + 1-2 + + -
Epcpactis theunbergii h&xT H 1-2 1-2 + +-2 + 1-2 + + +
Drosern rotundifolia EALY TS H + + + . + + .
HerrmrossBi deernortieri vor. escrdenta €rr4H H + + . + -
Malvs toringn X3 S - - + 1-2
H + + + + 1-1 + - +2 -
Rhze trichooarpe IR .S 1-2 + 1-1 . 1-1 i-2 = +-2
H + + + + + + -
Prunus grayana GRIXFLT I2.4 . - + + -1
13 + 2-2 2-2 2-3 | ] +
Maognobia obovedre £ g T1 . - 3-3 + .
Tz.6 - . 11 +
S - + + + + -
Corex capilkus: RVEES-S 4 H + 1-2 + 1-2 + 23 L8]
Thelypteris palistris Ay H + - 1-2 + 1-1 +
Thelypleriz nipponica Zeavyy [ - . + 1-2 . 2-2 + 12
Cirsizem inundition FFTHI S +2 22 +:2 + . + -z + 1-3 -
H + . + +2 . + + . +2 +-2 1-2
Tpeopus imocwkionus: EAOR H 1-1 +-2 1-2 3-3 + 1-1 + + +-2
Acer sicholdicnuem ERCELE RS S . + + . + 1-1 1-1
H + + + . +
Lysicliton carmtschoicense EN R H - - . . 1-1 + + 2-2 + + -
Theicium sp. Lt rRo—N v . w2 . . - 33 + . 1-1 . 113 .
Synplocarpes foeticdos vor. & FH Y H 1-1 . - . . - . . - - - 22
Rhododendron joporicum P ] - . -1 191 - . - - . . . -2 22
H + 1-1 + 1-1 141 1-1 + . 1-1 +2 +-2 + i-1 + 1-1 1-1 14 1-2 1-2 -
Bex crenata vax-. prludosn nAL XYY S . 1-1 . 45 . 45 44 . 44 33 33 33 33 33 33 44 44 45
B 1-i - 3-3 1-2 1-1 1-2 1-2 2-2 1-2 2-3 2-3 12 2-3 2-3 2-3 1-2 1-2 1-1
Phrogrrates austrolis E g S + +2 3-3 1-2 1-2 2-3 1-2 1-2 2-3 +2 +2 1-2 + 23 1-2 +-2 - -

0L



Commuxsty type: BER
Rursing nomber: ALES 1 2 3 & 23
Quadrst rxrmber: AEES 223 we 220 50 128
Hydrangen paniciiatn. FuaTE S + +
] + + + + - -
Sphagnum polusire F+:1ALr '} 44 44 22 4-4 4.4 2:2 4-4
Rharmreey crencin LR 5 11 - z-2 -1 1-1 -
[l . . R . -2 .
Okmeench cinncmomea PTFUEXTA H +-2 . 1-1 11
Carex muimoaiczii B H - 1-1 i1 -
Mognoia proscocisrima ver. bormlis Fra7i IZ.8 . -
5 .
Eycopus anifiorus /0% H + - 1-2
Fsta allo-marginats = FIE 3 & H . 1-1 i1 +
Sirprss oo TIIHY H . - ‘ : -
Rhus anbigea YEOAL T1 . 1:2
B 2'3
Acer wmoenum V. ratitmiiroe YvEIT T 1:1
$H - . . 11
Tricxlesszm japonicum. 1XFrHY H +2 + -] .
Froxinus muodshurica var. jopomica Rkt A Tl - - -
S
H
Gertiana trifiora v, joponiza SYrFEy H +
Phtwehern sachafinensis FAXYTHFEST H - +
Thebypteris japonica NYHETTE H .
Tyeopodiun serratum: bt H
Saw senanemsia Fv4HYH H
Sphegpuam sqiarrosum SoaiXHy ] +
Sortws alnifolin TAET Y S.H .
Qwrraend joporcca Yred R .
Sphognem. papilosum A HI XLy ] 2-2 - +
. N — IRTETY K . 11
Sphagnum copidatum: ny g XLy ¥ +
Eriaoacon monoeoeon. ISEYIY i3 ¥ .
Rlgmchospors foscie EE R L 4 d K 1+t +2
Hepeticee op ENo—N N . 1-1
Iruke cilic 1] H 1-2
Gentiana tunbergli var, minor FFYIULFY H 2
Chrex digpaintn LA H .
Miscrothus irtermedive +He¥FrHAVTIEFF H
Disporum smidacinim. F 2 H +
Hyproee e sp NS RO—H u 2-2
Menziesia mubifiora AFIHITT Y 5.8 .
Sbrixea commizia FFATF 5
Acnthopanas aciockphyloides EP L s
Schizophrogma hyckangenides ATHTT H
Lindera umbeliatn var. membranace Ao Y 5
Shimmia japonica ver. imtermedin £ repenx YALES H -
Acer vifinens aNNFHLF 5
Viburnum phicatum L globrum Fr¥+rFIIY 5
Buovorus vixtus £ strintus Tval 5
H
Shenpi s var. o £, ko Lk 5,0
Mognolia salicifolio F LM s
e — FTHTE i
Preridivm aqalinum ver. ktivscuium TIE H
Sphagrum magellanicun LAGHEILLY ¥
Sphagraam: amblyplplbun THEYIALY X
Cerex amigna YFHTEAY K .
Lywisrmuhics valgaris var. dowerion ER A" & d [ 2:2

¥
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Commumity type: EER 1 2a 2h
Ruxning pombes: aLEs 1 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17 18 19 26 21 22 23
Quacrat umber: AEES 223 100 220 222 313 01 29 50 114 133 T2 &0 146 110 143 109 108 15 172 6 147 170 128
Pogmics japonic bxuy + -
Hedonicpeia orientalis EEEFEL VIS - 2-3

ML
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Table 13 Florisitic composition of the summer-green broad leaf forests.

1 : Fagus crenata-Aucuba joponica var. borealis community

I : Quercus crispula-Rhododendron obtusum var. kuempferi community

M : Quetcus setrate Prunus epetale subsp. pilosa community (1 © typical group 2 ! Szsa sewanensis group)

Commumity type: [ 1 0 m-1 m-2
Running mmber: HLEF 1 1 1 2 3 4 § b 7 8 g
Quackrat vpitrbor: mEE S i 32 34 40 145 39 42 33 144 36 41
Deta: mEERB ‘92 ‘92 ‘92 ‘g2 | '93 7] 92 9z 93 ‘g2 ‘92
6.25 6.25 6.25 626 6.25 6.2 625 625 625 625 625
Altitude {m): WiHEs (m) 160 830 860 435 930 800 855 855 910 B0 830
Slopo apset {* ) : b A N30E N N2OW  N7OE 570K kil 5 NIDE 520E S70¥  S60W
Slope degree (' }: [ I A 20 55 10 15 5 % 10 5 15 15 5
Quckat size (nf) : WMEDTR () 200 400 400 226 225 225 25 400 225 400 225
Hoight of tree layer- 1 {TI;m): BAR (TN oS (m) 20 20 16 16 21 i6 18 16 20 18 13
Cover degree of tres lyer- 1 (T1;%)! AR (THHES (%) 90 9 s 90 90 80 90 85 90 90 90
Height of trve layer- 2 {T2;m): ENER T OKE {m) 7 10 8 9 7 [ 7 g 7 10 -
Cover degrea of tres lyer 2 (T2:%): ERER T HES (%) 5 30 30 20 40 10 30 20 5 20 -
Haight of shrub- 1 layer (51, m): GAE—RE)O™E (n) 35 30 30 36 %5 25 25 10 4.0 40 4.0
Cover degres of shrub- 1 byer (5% }: ERE—RSDEER (%) 40 &0 50 80 40 5¢ 20 20 30 40 20
Hoight of shrub- 2 lgyer (S2;m) : BEAB-BSHOKS (m) - - - - - - 1.2 i.0 0.8 1.0 1.5
Cover degres of stwuk> 2 layer (52;%): EAK-R(S2HEEE (%) - - - - - - £0 70 70 60 95
Height of herh layer (H:m}: ExR(Hod (m) 66 05 08 05 06 085 03 03 03 0.6 0.3
Cover degree of herb layer (H; %) BER (RREE (%) 50 20 40 50 50 30 20 20 10 W 5
Mumber of spacies: 38 ¢ 41 41 43 40 40 46 38 27 % 25 18
Fogus crenata 7+ T2 33 . . . 11 . . . 11
51 + . . . + . . . +
K + +
Aucube joporica var. boreakis EXATAN B 2:2
Veburnum fisroatum dAAx I F §1 2:3 1.2 +
H 3.3 . . . . .
Rhadodenciron cbtusim vee, hoempferi Yww 81 . 22 . . . 1'1
H . . + +
Isonia cvabfolic var. ellipisa E L T2 . il . . . . - . . . -
Quercus aerrobe I+ 5 Ti . + &5 5-4 55 5.5 5B 55 54 44 5-5
7 . S T I © B . ' . -
5 . . <23 . 13
fl . - . + +2 + + + +
Preridium aquilinum var. ktivsculim ka4 H - . 2 12 + LV EF A £/ + +2
Weigela hortensis FoLuuF S1 - . + 2-3 . + . + + +2
H . . . . +2 ' + +
Saut senanensis 72 AHH s2.4 2 A 45 48 45 4.5 5§
Rhua trichocarm TTivi T2 22 1-2 . . + 1-2 . 1] .
$1 . . 2-3 1-1 23 23 1-2 . +2 23 +7
52 . . . . . . + . N . .
H + + &3 12 1-2 +2 12 +2 + +
Acanthopanax sciadophylicides AYTTI I11.T2 . + 1-1 . 1'1 + . +
S1 - - . + 1-2 + ‘
H ¥ . + + 1-2 ' 12 + + + +
Prunus apetala wobep. pelosc: FrFadd¥Ers I2.81 1:2 _t + 11 . . . 2-3 i'l . +
H : + 11 + w2 ' | N 4 ' ' '
FPertya rigidula P hRINTT H + + 2-2 1-2 &3 11 + + + 42
Casturign crenatm z 1 + 2:2 . 1-1 11 . + +
1 . - + + +2 + . .
H . + + ¥ - + + + + - +
Acwr geboldianum INVFIHLT T2 11 + + - 1-1 1-2 . 23
51 L + S 1S M 23 1%+
H ‘ : ez 12 wn +
Schisopbrogna Rydrangevides TR T, . . : . . . N . . +
[} 12 42 + 11 14} + +2 + : -1
Prunus greyana 'EEELIE 12,51 + : T T S S 1
K ' + + 111 + . 1-2 + +
Aoar joponicum NeFIAZF T2 . 141 + . . . . 11
S1 + . + + + ' '
H + +2 . 1-1 + + + +
Aper @noenum. v, ratirmuras YIEIY SILH 11 + i + 1-1 + —+ . + +
Sorbua alnifoli TART Y I, T2 : + : + » : Pl
51 I + + 1-2 + 111
S2.H + . 1-2 + + + ot
Blex crenata vir. paludos NnALRDY . 51 ' + . :
H 22 ‘ + + 11 + + 11 +
Mognobia obovts Lok P Tl 33 - + . + 1-1 +
T2 . 1-1 + . . +
51 - . + + +
H + . + . + + . + +
Acer rufinerve FUNFHIF Tz.81 - . ' + 4. + .
S2.H +2 + + + . . . + +
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Commmity type; REy L 0L @-1 m-2
Rurging marber: BLES 1 1 1 2 3 4 5 6 7 3 9
Quackat mumber: RESFF 3! 32 34 40 148 38 4z 33 144 36 41
Quercus enigpule T Tl 33 44 3t vl PR TS B
T2 : . 1-1 + 1-1 . +
&R 12 + + +. . + + +
Vibewnum wrightii I vX3 51,52 . 1-2 1-2 + . + e + 1-2
[ 2 12 . +2 + . ] ¥
Freodnus bnuginom £ serrats TH¥E I2.51 . - + . . ‘ . 11 e
H + + + + . +2 . +
Byrola japonice 1FYroy H + - + + + + + B
Triptaroapernuim japonicum V) ¥ Fr H + + + . + + + *
R’nﬁlﬁhﬂ'muj:pmiwm P 51 . . 1-1 + 11 . .
q . 2 11 22 + 22 1l +
Lindera wmbellata ver. membranaces E FIEA-E 37 $1 23 112 12 + + . * .
H 2 12 4l . + + +
Acer rono Ve, mayrii ThASY T 22 . : . '
T2 + +
13 + + + +
H + + . + + -
Sorax chassia nFuvRy T2 . il 1-1 N . +
S1 1-1 141 + ¥ + '
H + . . . .
Vaccinium japonicum Ty H + 11 . + + +2 12
Clethra barbineris Van7T 51 * 22 i1 * + .
A2.H + . - e . .
Buciymue olatys T srigius owai 51 + + .
H + + + ¥ + . +
Knloganes: pictus R .12 -+ + b
81 + + . -
H + + + v
Wisteria foriPuncit 73 i3 . . . . v .
H - . ++2 * + + +2 +
Blechnumn niponicum PUHLY H 12 +2 + [ . + - * .
Disporum smelacinum o) H 1] - w2 +2 + 1-1
Leucothor greyana nFE S E S8l - + 1l w2 . '
H + : il 1'2 +
Oemunda japonica YrA H + + + + . .
Corylur sicholdiana AV ZAR §1 + + . . *
H + . + M
Visix coignetioe Yo7y H v + + + .
Pobgonatum lasionthum Ivvthaxy H . + +2 +2 +2
Hydrangea paniculata PR E S1L.82 + + . . +
H . . + .
Hydrangea petiploria b N H ¥ + . +
Menziesia multfiora 95JyugoFs Ll + il - +
Hlex macropadn TANY T2 v + .
S1.4 ¥ &+ " .
Monotropastrem hurrele ¥r)aguw H + + +
" Rhus amiigua bEA- 3" 12 - + .
H + + +
Melampyrum roseum var. japonicum wTIF H + . 11 +
Prunus verecunch: ARIFST TLH ' =+ 11 '
Astilbe thunbergii ver. congesta TYiahw H + . : +
Vaccinivm Isrium var, pubescens wASF H . 1-2 1] -
Déoscores nigponice. ¥R Fac H . + + '
Srilax riparia var. usuriensis VP H ‘ + . . +2
Solidngo virgaurea subep. asiatios TE/IFV Y H . + g .
Miscanthus vinensis AAF H + ¥
Syerpocos chinensia ver, leuoocarpa £ pilose +2 75 ¥ Sl + .
H + +
Coalemagrostie hakonensis EAIHYYR H ¥ +
Reynoutria japonica var. usensis LEERY q + . +
Mincanthus intermedius FreyrrFAYrAErSs H . - + 2:3 .
Carex dblichostachyn ver. giberrima I HLAY H 1-2 . .
Dophniphyllum macropodum ver. hurle Az 51 + .
Michella undiiaia FATYFt L H + ‘
Acsculus turbénata P H +
Lindera provcox: FFIFvv H +
Celastrur orbiculatus var, papitlosus oI AT AEFE H +
Homamelis joponico var. megrdaphylia EE A SR T2 . + .
51 +
Rhododendron semibarbatum AR BT 81 + ’ '
Callionrpa jomnica LI EXT 51 v .
Rhedodendiron albrechti P A R S E i A 81 +
Corex sddervstices ER-E WA H +
Acer distlum EhyARIT H v .
Brochypodium slvaticum YeHEVSY H - 42
Lisum rubellum kAR H +
Aver crataegifolium YU hIT H +
Pobgonaium falcatum FhzxYy H . +
Smilax china RS B . +
Tikic: moximoictana FAHET AV 51 +
Acer micranthum STikHL¥ S} +
Cephalanthers bngbracsects FHAEL Ty H +
Arnkiz cordato o F H +
Berchensia ongeracemons R U TN FF N s
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Table 14 Floristic compositon of the Cryplomeria japonica plantation.

Quadrat number: BEES 35
Date: WEE£AH '92
6.25
Altitude (m): #AERE (m) 840
Slope aspect (* ): Fof ) N70E
Slope degree (* ); @80 10
Quadrat size (m'): REER (o) 25
Height of shrub layer (S:m): BARES)O®ms (m) 7
Cover degree of shrub layer (S:%): EARR (S) s (%) 20
Height of herb layer (H:m): EEBHoES (m) 1.2
Cover degree of herb layer (H:%): AR D HEEH (%) 95
Number of species: ok 36
Planted species: bkt
Cryptomeria japonica A ¥ S 2-3
Sasa senanensis 7= A H 45
Petasites japonicus 7 & H 33
Divscorea nipponica y¥FUFau H 22
Smilax riparia var. ussuriensis P il H 1-2
Akebia trifolicta B A b H 1-2
Preridium aquilinum var. latiusculum 77Y H 12
Disporum smilacinum F 2] H 1.2
Weigela hortensis sy H o1
Aralia cordate v ¥ H 11
Miscanthus sinensis ARE H 1-1
Vicla verecunda YRAI L H 1-1
Astilhe thunbergii var. congeste FyTYvaww Ho 11
Lysimachia clethroides FHEZ A H 1-}
Rubus palmatus var. coptophyllus TIVAFT H +2
Prunus grayana TIIXHrT - B +2
Rhus trichocarpa YTy S +
"Phellodendron amurense *NY S+
Vitis coignetine TRTKY S 4
Thelypteris palustris LAY Hoo 4
Reynoutria japonica var. uzensis 4% K H +
Fypericum erectum T EFNUY H +
Styrax obassia Ny RS H +
Adenophora triphylla var. japonica YIHRZLTY  OH o+
Carex breviculmis o H +
Wisteria floribunda 7y Ho o+
Ixerts dentata A+ H +
Aster ageratoides subsp. ovatus S AVEY H +
Potentille freyniana ERVEAL R ) H +
Brachypodium sylvaticum Yy hEV Y H +
EBupatorium chinense subsp. sachalinense ER AN = | H +
Stachyurus praecox FT Y H +
Onoclea orientalis ARH Iy H t
Rubus parvifolius FuiafFs H +
Blechnum niponicum YT H +
Senecto cannabifolius NyIuy H +
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Table 15 Floristic composition of the grasslands.
1 | Miscanthus sinensis community_

[ : Articial grasslands { Daetylis glomenala community)

*Community type: BaR . I i
Quadrat number: AEER 37 33
Date: WEEA A ‘92 ‘92
6.25 6.25
Altitude {m): TS (m) 900 875
Slope aspect (* ): FOoN O N7OW W
Slope degree (" ): o 10 15
Quadrat size (m'): HEMBE (o) 25 9
Height of herb layer (M;cm); HExRBHowms (o) 120 50
Cover degree of herb layer (H:%): HERGHHEEE (%) 100 80
Number of species: HE 18 14
Miscanthus sinensis A A% H 44 +
Preridium agquilinum var. lativsculum 73 H 2-3 + .
Petasites japonicus 7 H 3-3 .
Dactylis glomerata AEHY H . 33
Festuca rubra b i B i A H 2-3
Trifolium repens vuay Ay H 22
Aster ageratoides subsp, ovatus = H 11 +
Lysimachia clethroides *h A7 F H 1-2 33
Dwris dentata A+ H + 33
Cirsium borealinipponense E Al H + 1-1
Rubus palmatus var. coptophylius TIV(4T o1 -
Rhododendron japonicum by yd H +
Rubus micropiollus SHALF oo s
Thalictrum minus var. kypoleucum THAFTY H +
Weigeln hortensis + FoowF H +
Hypericum erectum T rFY VY H +
Miscanthus intermedius , FAeFrHFANVYAEFE H +
Wisteria floribunda 7Y H +
Astilbe thunbergii var. congesta MITFTYvanw K +
Potentilly freyniana LVEAVE ) H +
Carex breviculmis THAT H + -
Rumex acetosella ' B ARAL N H 1-1
Lactuca indica TX/ /.95y H +
Patriria villosa , +hazy H +
Eupatorium chinense subsp. sachalinense Fwsiea ) H +
Polygala japonica EANE H +
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Moliniopsis japonica : Drosera rotundifolia

Eriophorum vaginatum Parnassia palustris
var. multiseta

Rhynchospora alba Vaccinium oxycoccus

Hosta albo-marginata Pogonis japonica

i BHREEIC B L EREOSA (BAEIELEE2RT)
Appendix  Distributions of main species in the Miyatoko Mire, Fukushima Prefecture. Value:
Braun-Blanquet's dominance.
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Gentiana triflora
var. japonica

Rhododendron japonicum

Ilex crensta var. paludosa Miscanthus intermedius

Phragmites australis Utricularin yakusimensis

Osmunda cinnamomea Rhynchospora yasudaha

RS ) HRIBEIC B2 REREOME (BT s+ 5+)
Appendix(continued)  Distributions of main species in the Miyatoko Mire, Fukushima Prefec-
ture. Value; Braun-Blanquet's dominance.
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Inula ciliaris
Hemer llis dumortiory
var. esculenta

Sphagnum cuspidatum

Alnus japonica Sphagnum fuscum

Sphagnum papiliosum Sphagnum palustre

Sphagnum magellanicum . Sphagnum tenellum
' Sphagpum nemoreum

FR(Fe &) EHREBUZ BT EEMOGA CBRIILEE$RT)
Appendix{continued) Distributions of main species in the Miyatoko Mire, Fukushima Prefec-
ture. Value; Braun-Blanquet's dominance.



FE 1
Photo 1

WA 6 RAEMIRE

General view of Miyatoko Mire from northwest

TH 3 LFH¥FIXTr
Photo 3 Sphagnum magellanicum

FH 5 FriATY
Photo & Sphagnum fuscum

EEAAL IR ET AR T AV A K I AT EEY~
V= L EEEAUNE (RS 1)

Typical subgroup of Osmunda citnamemea  group
{Moliniopsis  japonica-Sphagnum  papillosum  community )
{Quadrat no. 1}

BE 4 ARIXTr
Photo 4 Sphagnum papillosum

B o6 »YIXTr
Photo 6 Sphagnum cuspidaium
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Phenology of Higher Plants and Landscape in Miyatoko Mire

B 5 —!
Seiichi NOHARA'

E &5

WEEEPSEOM BT £ HE L, BEROTRBR (EEsln) 8w TS L UBOFMELFOLRE
5T o7 IYHLIOEME HTHAS208H, vy @y 4oitllizE{ 6 BT 0400 M Th -7z MIED
KR BR LN - TEL L 2o 1992482 0 B AR TR 13140cm TEZ4%4n OO 2 Th - 72, FE
YU e 3 AL g AR AT AT 6 BIiCBnC mosh s L, MEA0A MO R AT L B 5
BRI HETLC BE Y LA EEEHEOMERTICHRTH 5 7,

Abstract

A simple system of serial photography was used to record the ptant phenology and the changes of landscape
in Miyatoko Mire (830 m above sea level), Fukushima prefecture, Japan. The flowering season of Menyanthes tri-
folinfa was about 20 days from late May 1991 and that of Nwmphaea letragona was about 40 days from late June
1991 in a pool. The change of the water level of the pool due to rainfall was recorded by daily photographs. The
maximum depth of snow in 1992 in Miyatoko Mire was 140 cm, that was twice of that at Nango Metecorological
Station {494 m above sea level). The voung seeds of Lysichilon camischaicense and Symplocarpus folidus were
eaten by some animals in June before those were matured. The single system was effective for analysis of rela-

tionship between seasonal and daily change of coverage and environmental factors.
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Environmenta! Biology Division, National Institute for En-
vironmental Studies. 16-2 Onogawa, Tsukuba, Ibaraki 305,
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Fig. 1 Photographing system with interval function

Scale for water level in a pool, photographing system with a tripod. The camera in the PVC case can take a

picture on the scheduled time.
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Fig. 2 Seasonal changes in landscape in Mivatoko Mire

Photographs were taken from middle mire {0 northwest.
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Fig, 3 Seasonal changes in phenology of Menvanthes trifolinta, Nymphaea tetrugong and Phragmites austraiis, Month-

Iy change in phenology is shown using daily photographs.
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Seasonal changes in individual number of plants and water
level and rainfall in the poo. '

Individua! number in 6 m? area were counted by the daily
photographs.

Q: inflorescence of Menyanthes irifoliafa, @: fruit of M. .
fotiata, $: flower of Nvmphaea lelragona, ©: shoot of Phrag-

mites australis,
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Fig. 5 Seasonal changes in snow depth and rainfall
Snow depth in Miyatoko Mire, snow depth and rainfall at
Nango AMEDAS Statien. No data was recorded from May
to July in 1992
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Anthophilous Insects in Miyatoko Mire
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Abstract

The anthophilous insect (flower-visitihg insects) were studied in Mivatoko Mire monthly from June to Oclo-
ber 1992 and monthly from May to September 1993 except for July 1993. A total of 124 individuals belonging to
16 taxa visited on two species of flowers. The anthophilous entomofauna in this mire had a smaller species rich-
ness than other regions reported so far. Hymenopterans made the most frequent visits followed by dipterans.
Especially, Bombus diversus visited many kinds of flowers in high frequency, thus, they seemed to be very impor-
tant species on the contribution to pollination in this mire. Weigela hortensis, a competitor with Hemerocallis
esculenta for B. diver'sus, suffered specific nector-robbing by Bombus hypocrita in high frequency and lost rewards
for B. diversus to some extent. Thus, B. hypocrite potentially contribute to pollination by B. diversus on H.
esculenta. Low fructification rate on insects-excluded flowers of . esculenta and Hosta sieboldii f. lancifolia
showed they depend on insect pollination.
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Fig. 1 Summary of relationships between flowers and anthophi-

lous insects
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Table 1 List of flowering plants in Mivatoko Mire.
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LN
Magnolia salicifolia (Sieb. et Zucc. ) Maxim,
A% Lo—H
Viola sp.
H7 70—
Prunus sp.
FFy< Yo Fy (akrVrFY)
Gentiana aquaticaL. var. lseviuscula Ohwi
N VA ey
Lysichiton camtschatcense (L. ) Schowt
YaarsinT!
Heloniopsis orientals (Thunb. ) C. Tanaka
var. orientaifs

6 R
[
Nymphaea tetragona Georgl
TSV OIVIT
Menziesin muititlora Maxim.
PV B
Rhododendron jeponicum (A, Gray) Suring.
gy E
Weigela hortensss Sieb. et Zucc.
IVHIT
Menyanthes tritpliata L.
EoTA9h
Hemerocallis esculenta Koidz:
A
Eleorchis japonica (A. Gray) F. Maekawa
b7
Pogonia japonuca Reichb. fil,

TH ]
eIy
Tl

Drosera rotundifolia L.
INA ARV

Ilex crenata Thunb, var, paludosa (Nakai} Harz

A/ #F
Rhamnus crenata Sieb., et Zuce.
LXFY
Inula ciliarid (Miq. ) Maxim. var cilians
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HRE LT (J2),
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4) nFT77o—8: 77 (LEE), IAF(2
@), A ZXF79 (24840, vE95 0 (2 ),
g ARFYy (6K, THIO—H (1K), ¥7

VEAY Y vl
Iris ensata Thunb.
AFTF
Epipactis thunbergif A, Gray
IXFEFY
Platanthera hologlottis Maxin.
as8) kLAt
Platanthera tipuloides Lindl.
var. afpponica (Makine) Qhwi
e )
AL F T
Rhynchospora alba (L.} Vah

8H
e
G AF Yy
Parnassia palustris L. var.  multiseta Ledeb.
¥ REFED—E
Utricularia sp.
THIO—HE
Clrsiwm Sp-
IXF¥FS
I3F Ky
Hosw sieboldii (Paxton) ]. Ingram
{.- lancifofia Miq. ) Hara
AFEZ
I VAW S ST
RUssH!
Spiranthes sinensis (Pers. ) Ames
var amoens (M. Bieberson) Hara

9A
7 ANFIT
L AVRIE
Gentiana triflora Pall.
var, japomica (Kusuez. ) Hara
THIio—H
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Table 2 Anthophilous insects observed in Miyatoko Mire.
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INRATZ L D—FE (1)
Staphylinidae sp.

PRV NVE/ARE i}
Chrysomelidae sp.

FRUPIZr LY
Plateumnaris serice (Linnaeus)

oo Kvyrr
Bombylius major Linniaeus

FEEO—H (1)
Diptera sp. |

64
ERRO—FE
- Orthoptera sp.
wFT T D
Syrphidae sp.
WEEO—® (2)
FT7H
Fapilio machaon hippocrates C. et R. Felder
IYTADRTHN
Papilio maackii tutanus Fenton
2Ry S
Cchiodes venata Bremer et Grey
A S AG A &
Bombus drversus Smith
F A I
Bombus hypocrita Perez

AILO—H (1|E). sy 7wy PorsiREL
2O, A, SMEZ ATy Ty ~<)r Fon
ERAHEL TV,

(7Y AF=wnntid . oy ¥ (1K), 77
vuaw iy (1K), =27 FDH 013+~ TEE
DIEFREFRA TR EDITHEE LTI, 5277 Fh5
FELZ-BROCEE» LR HITT, HFayomy
FOIEH L & L IbOBOTERIFE LTI, v
Juag sy TN AATRE LT,

(8) 3¥=hTATH)n:. LYy (1EEK,
D ¥ )EM, EEICELTEVYELS, B
WS IXTER R oG o oA, Bl SR
AT CRER AR LT i,

(9) F74n 1 Lxyrved (1EEK), 7¥I0—
(1) Ly diioonTid, HELTha
bOTH L, RITPOBELFRELT, BAIHFLT
WETERAL Y UOTERTHDL ERE L .

313 Frr4aBliFan~Ngme L oaETiE
Ey A BT, Wik b (EINRNLE) RE<

TH
S I
Mordellidae sp.
NFTTD—1E
PEHO—H (3)
aFwF oy
b3 =i FNF
A 3T VAT
Apis mellifera Linnaeus
AR O—® (1)
Hymenoptera sp. 1

8 A

TH I e D—5E
Thripidae sp.

NRAY L D—FF (2)

FT7 5
FITHANFT

9A
e Favh—H (aFes3tL?) -
Hesperiidae sp.
NFTTO—E
THBED— (4)
(AT AL o
BEEO—F(2)

GHEDEENT LA E TN THE LAY -7 (0 %)
I 9TEFESET LAE oMz 120, SEOT
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oo T DR ERIIO % o700 ERE T BT &K
BrilSsATHRETL 2N -ToXr 74 DR
FFREN68% (587EH), 60% (677EH) #2o/ze T
SNEFRT TR, B L OFR{ S EEOHEEEIL
36% 70 fco WEBFIAMEICT TICHTE L TW/ZfEDE)
Fid41% THERIEDP - 72,

4 £ =B

AWA T, HE~5655 M T2 DK H S 215125
ko B HMAHRIE T 7o 1B S 17,
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DT, FNLEMEBT L, 7, FWEAFTORKTIE3
FHORMICHL - Rz REsfThRLTE
D, —k# (Kato et i, 1990) TiZ9IFHOHM A 715
FE2450E (R DEHTER AT, — bk & M ORTES L i
{Inoue ef al., 1990) T X 115HE O 4 4 7 &> 88IAE4603{
A, FLC, #BHEH (Kakutani ef al., 1990) THX113
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Fig. 2 Pollens taken from [resh flowers or surface of anthophilous insects: A, FHemerochallis esculenta: B, Hosla
sieboldit 1. lancifotin: C. Weigela hortensis; D, Rhododendron japonicum: E, Bombus diversus on H. esculenta: F.

B. diversus on I, sieboldii [, lancifolia; G, B. diversus on W. hortensis: H. Papitio machaon hippocrates.
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Photo 1 Hemerochallis cseutenta. Scale = 10cm.
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Biomass, Species Composition and Diversity of Benthic Algae

in the Two Pools in Miyatoko Mire

AR BN - A
Makoto M. WATANABE', Shigeki MAYAMA? and Hisayoshi NOZAK!!

2 B

FEREREROMEES0 (S D2) KUy 3 (riB4) BT aEERBHOLHEMY 4 A, 64, 88, 104
ORA CEESICMET LA, AR AE L T, HA DR H 4 BAT IR L /- 3 3 7 I 2R o fE i B e TR
THol, A D2THHEMERURAFEVSHIT RO 4 Ao hr o720, 6 AIZELS L, 88, 10A A L1,
BEESSREOBERNI0% ~98% % LT v 7z, 4 AIIETIRE B Frustulia rhomboides, Actinella punctata 3
BEETHLA2, 68, 8 HIZIEEMI RS CERL, B Aulacoseira lnepissima LT E 2 0, &
OBHERON% ~40% T HH Tz, 10A T FREMAEE L, J4K B B Actinela punctata. Stauroneis
phaoenicenteron ] OF Pimnularia subgibpa Z L BFENEL oty HOSHEE FXRBF DIRE S LT Simpson DF
RN (EAEREPRERRE) »RHi- &2, HEROTHE R SOERTRL, 48, 10AIZEL{, 6
B, BRIz, oI ki, BADZTRESOERKBETAOMUULA R E (2o THEESNMALY, 55
B OEORALSR BTG RE ML L 2 BT %, 0 BATIIERST 4 5~ 8 RiZaifT
o, 10RICEL MUY, LA L, BEadd ACie £, 6 S0 CEsIcEd LA, HE
BEWREF TR FNEERAOUFEDI3Y ~82% RIFIS% ~63% % Tz, S0 (HriD2) ASEEEEOH
ATHHOIHLT, {3 (HhBd) REEALHEROBO VAL, EURF 8 0 CHIKE EHEE Prusiulia
thomboides PVEGHE L, 1~ 2 4gC mm  OBERTHEE L TW724% 4 A28 Gloenblandia neglecta var.
neglecta A%, 6 H 1213 Bambusine brebissonti var. brebissomii & Netrium digitus var. digitus 70, 6 ~ 1 pgC mm 2O
FHTEL LT, SHRERRIHGRLHEREORET &G L ORI L Ty, BIFE, MER, SHIERK
OBKT, FOFEHSBEDZOFFREBIE RN TEWIETFLTEY, BED2iEBE s & HERAEET,
Ao SR AR B T DA RN S, RREELBLTH LI LR ESRA,, MLE ToR EER O
BT L 0, S D2 (RO T {AVRETHAZ EAHBALL,

Abstract

The survey of algal diversity of the two small pools, pool 50 (site D2) and pool 3 (site B4}, in Miyatoko
Mire, Fukushima Prefecture, Japan was carried out in 1992. The samples of benthic algae were taken quantita-
tively with a cylindrical tube of 14 mm diameter. A total of 93 species and 67 species of benthic algae occurred
at sites D2 and B4, respectively. Considerable differences were observed between the two sites in the seasonal
fluctuations in species number, biomass and dominant species. At site D2, species number and biomass were
small in April just after the snow-thawing, increased in June and decreased in August and October. Diatoms
occupied 90% ~98% of total biomass of algae. At site B4, species number changed little during April to August
and increased markedly in QOctober, while biomass was largest in April and decreased gradually during June to
October. Diatoms and desmids occupied 33% ~ 82% and 15% —63% of total biomass of algae, respectively. The

1 ESCESEEZERT AR 7305 FEmEo QiR I6-2
Environmental Biology Division, National Institute for Environmental Studies, 15-2, Onogawa, Tsukuba, Ibaraki 305 Japan.

2.1 4 ~ 6 B B BUERTES R R, ORRS S EERE 784 KRR 1-1)
Visiting Fellow of the National Institute for Environmenta! Studies, Present Address: Department of Biology, Tokyo Gakugei Universi-
ty, Koganei, Tokvo 184 Japan,
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Simpson’s Index of diversity D and its modified index D" were calculated based on the number of individuals and

on the biomass, respectively. Both D and D' values were always higher at site D2 than at site B4, suggesting that

not only species number is larger at site D2 but also individuals belonging to dominant species are relatively few

in number or little in biomass at site D2, The differences in algal diversity between the two sites were discussed

in relation to the environmental factors of the two sites.

1 1L
EEARERIIBITDEEZOKBT I o r\emSi
PTHOHLNTED, BEIIEERL L TIERDH TS
LRETETHL, L LEAE, bAETIL, Hirano
(1942, 1943a, b) PREEr ROMBEFRIZ OV TERK
LTEAE, & OMERIZL - CEEOEMORE, 2
SNTEREE LT, uﬂs‘@ﬁﬁa:mri ERDEEE L
LT Tl & OTh 0 455 &, BdT BN
CEOCEMHTHALZ L, 25ICIRE (DRERATEA
GHETAZEDHBLTEL (L# - IR, 1977), =
DEHIEV S TTWNIER L Twb0h, A
WIEAHE T B RO G HiE, BEIC & o THEHF
DEBBEHTH Y, FMEORMOMERIZL ) EEAM DL
Rish (K- HE, 1973), EECTET LR
W CEBH L EEA LN T A RERER L o Ty
DEEZOND, LI 5T, Mo kERE S B
BFEOPA - B LITH) 2 &ick 0, BEICEI DR
DHNE/REDER ML ENTELTHAS, L
Lidtn, 45 ToORETOEEMEOII LA ST
HEETH Y, EHOMBHEOR-THFTTLITV S
HE (Katoh, 1991) 7SV DAL 2 00, T2
BRI D W RS R oS BB SRR &
AERLRR G, 208 RRTIEHEAEICBVWTHER
LA (Lenzenweger, 1987, Kouwets, 1988), R ®
s AR BITAEROSERUEHE TG
T A, BOEELSHELRELT, EBHOL
RERVIHFEOERN L IERPLEL 2 5,
FREEOERERII6.5ha LV AL ERTRS S
A%, KMk A HEHTEE T A, TR ol OKERE
SEEBHRORE - BT AT LTk, EBRICET
ABEEOBOLHEI L L5 TERYBHLPIIT B
OFARERE U THRENLRETH D, 19924 HIZ
EHERREOKRRPRLD 2R L% EY, £2
TOFBEEOERNLREET - 72 FHE TIHEE
BT E, Em&,éﬁﬁwﬁﬁ%mﬁ%%twﬁ
ETHHEY L7

2 RAEMKETE
2.1 REMA

BREFGE SRR SENESTCLEL, REH

830m IZFE LIZRIRETH S ZOREOBRELDNT.
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Table I Algal Speices in Miyatoko Mire.

Volumn: pm

3

3) Carbon content: pgC/cell

1) Size: g m, L: Length, W

1 EWEBEOEARE 1) $4X 0 am LIRS, WIRE T:!ES,

2) i‘iﬁﬁ yma‘

: Width, T: Thickness. 2)

Sizel! (L,W,T)

Species m B4 Type of Cell Shape Volume?! Catbon content™
Diatoms (EH®|)

Achnanthes helvetica + 18, 71, 7 Ohlong cylinder 692 54
A. minutissima + 4 1, 3, 3 Oblong cylinder 70 10
A. podosa + 12, 3 3 Oflong cylinder 84 11
A. pusilla + o+ 15, 4, 4 Oblong cylinder 188 20
A, subatomoides + 7.5, 4, 4 Elligtic cylinder 94 12
Actinella punciata + + 135, 6, 6 Cylinder 3815 196
Anomoeoncis brachysira + + 17.5, 5, b Rhombiform hexahedron 218 2
A. serians var, acuta + + 40, 9, 9 Rhombiform hexahedron 1620 103
Auwlscoseirs alpigena + 4 13, 7, Cylinder 500 42
A, canadensis + 13, 9.5, Cylinder 921 67
A, lacvissima + 15, 10, Cylinder 1177 80
A, valids + 30, 11, Cylinder 2849 157
Cymbella gracilis + + 40, 5, 5 Triangular pentahedron 500 42
C. minuta + + 20, 55, 55 Triangular pentahedron 302 29
C. paviculiformis + 45, 11, 11 Triangular pentahedron 3327 177
C. simuata + 12, 4, 4 Elliptic cylinder 150 17
Eunotia curvila + o+ 30, 3.5, 35 Rectanguiar hexahedron 367 33
E. curvata var. finearis * + 100, 5 5 Rectangular hexabedron 2500 142
E. diadema + 44, 17, 17 Rectangular hexahedron 12716 489
E. exigua + o+ 25 4.5, 45 Rectangular hexahedron 506 42
E. incisa + 19, 4.5, 45 Triangular pentahedron 384 34
E. paegeli + + 42, 2.5, 25 Rectangular hexahedron 262 26
E. pipponica + + 70, 10, 10 Rectangular hexahedron 7000 311
E. parallelz + 90, 6 6 Rectangular hexahedron 3240 173
E. pectinalis var. minor + o+ 23, 5, 5 Rectangular hexahedron 595 48
E. perminuts + 165, 3, 3 Rectangular hexahedron 113 14
E. rhomboidea + 17, 3, 3 Rectangular hexahedron 153 17
E. serra + o+ 74,195,195 Rectangular hexahedron 28138 892
E. tenelloides + + 16, 2.5. 2.5 Rectangular hexahedron 100 12
Fragilaria capucina var. gracilis + + 35 25 25 Rhombiform hexahedron 100 13
F. copstruens var, venter + 11, 5 5 Rhombiform hexahedron 137 16
FE. elliptica + 55 4, 4 Ellipsoidal cylindar 69 9
F. exigia + 16.5, 4, 4 Triangular pentahedron 132 15
F. nitzschioides + 21.5. 45, 45 Rectangular hexahedron . 435 38
F. sp. + 145, 11, 11 Ellipsoidal cylinder 1377 91
Frustulia shomboides + + 87,28.5, 285 Rtombiform hexahedron 35332 1061
F. rhomboides var. saxonica + + 60, 13, 13 Rhombiform hexahedron 5070 243
Gomphonema accuminatum + 51, 9.5, 9.5 Triangular pentahedron 2301 134
G. gracife + 34, 5 5 Rhombiform hexahedron 425 37
G. parvulum + %+ 23 5 5 Rhombiform hexahedron 287 28
Meridion circulare + + 30, 5 5 Rectangular hexahedron 750 57
Naviculz mediocris + + 12, 2.5, 2.5 Rectangular hexahedron 75 10
N. minima + 11, 4, Ellipsoid 138 16
N. minuscula + 12.5. 4.5, 45 Rhombiform hexahedron 126 15
N. notha + 43, 5, 5 Rhombiform hexahedron 537 44
N. okadae + + 36, 7.5, 1.5 Rhombiform hexahedron 1012 72
N. parasubtilissima + o+ 30, 45, 45 Rhombiform hexahedron 303 29
N. pseudosctiformis + 11, 9, 9 Elliptic cylinder 699 54
N. seminufum + 125, 4, 4 Elliptic cylinder 157 17
N. sabtilissima + + 29, 6, } 6 Rhombiform hexahedron 522 43
Nejdium iridis + 180, 32.5, 32.5 Rhombiform hexahedron 95062 2246
Nitzscltia amphibia + + 18 5 5 Rhombiform hexahedron 225 23
N. fontinalis + 17, 3, 3 Rhombiform hexabedron 76 10
N. hantzschiana + 17, 3, 3 Rectangular hexahedron 153 17
N. palea + + 36, 5, -5 Rhombiform hexahedron 450 39
Peronia fibula + + 50, 4, 4 Triangular pentahedron 400 36
Pinnularia bogotensis + 180, 16, 16 Rectangular hexahedron 35840 1072
P hilseana var. japonica + + 64, &, 18 Rectangular hexabedron 4096 207
P. microstauron + 159,13.5, 13.5 Rectangular hexahedron 28977 %13
P. subgibba + 100, 12, 12 Rectangular hexahedron 14400 537
P. rransversa + 160, 20 20 Rectangular hexahedron 64000 1664
P. viridis + o+ 122, 21, 21 Rectangular hexahedron 53802 1459
Stauroneis phoenicenteren + 152, 32, 32 Rhombiform hexahedron 77824 1930
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T OEKRERD ZIEIC B SR BROBER, B SN

Species D2 B4 Size (LW Type of Cell shape Volame Carbon content
Stenopterobia curvula + o+ 142, 6, 6 Rectangular hexahedron 5112 245
S. delicatissima + o+ 64, 5, 5 Rectangular hexahedron 1600 102
Surirella linearis + 96, 23, 23 Elliptic cylinder 39865 1162
Synedra acus + 148, 5.5, 5.5 Rhombiform hexahedron 2238 131
S. ulna + + 183, 5.5, 55 Rhombiform hexahedron 2767 154
Tabellaria fenestrata + + 93, 7.5, 7.5 Rectangular hexahedron 2615 147
T. flocculosa + o+ 33, 7. 7  Rectangular hexahedron 808 61
Green Algae:Desmids (63K © BL%)
Bambusina brebissonii var, brebissonii + + 334, 215 Ellipsoid 8079 832
Closterivm acerosum + 250, 23 Fusoid 34605 2951
C. acitum var, acutum + 231, 4.86 Fusoid 1415 136
C. costatum + 300, 50 Fusoid 196250 13291
C. gracife + 180, 6 Fusoid 1695 219
C. intermedinm + + 228, 16 Fusoid 15272 1445
C. lunula + 404, 90 Fusoid 847800 46774
. parvuelum var. maiys + 200, 23 Fuscid 32708 2818
C. peracerosum + 150, 12 Fusoid 5652 617
Cosinarfum angulare var. angulare + 4, 25 Ellipsoid x 2 5128 566
. Cylindrocystis crassa + 40, 20 Cylinder 12560 1230
Euastrum crassum var, tumidum + + 130, 80, 356 Rectangular hexahedron x 0.9 524160 31121
E, didefta var. didela + 43,40-14, 27  Trapezoid hexahedron x 2 62694 4548
CHoenbladia neglecta var. neglecta + o+ 20, 13, Cylinder 2653 320
Mesotaenivm degreyi var. breve + 44, 13, Cylinder T 811
Micrasterias apiculata var, apiculata + 172, 183, 15  EMiptic cylinder x 0.8 296503 19001
M. denticulata + 200, 156, 13 HEliptic cylinder 318396 20210
M. truncata + 104, 92, 8.5 Eiliptic cylinder 63842 5026
Netrium digitus var, digitus +  + 136, 33, Ellipsoid 77507 5945
Netrium cligitus var, nacgeli + 572, 17.6, Ellipsoid 9272 945
Fleurotaenium minutum var. crassum + 172, 28, Cylinder 105855 7788
Pleurotaenium mtinutim var, minztim + + 110, 13.2, Cylinder 15045 1438
P. undulatum var. undufatum + 4+ 220, 10.5, Cylinder 19040 1763
Staurastrum geminatum + + 14, 26, Ellipsoid x 2 5333 586
S. micton var, micron + 8, 7.2, 6.2  Triangular pentahedron x 2 533 78
6, 2.5, +Cylinderx 6
Green Algae:Others (£ OHEDGE)
Bulbochacte sp. + 40, 20 Cylinder 12560 1229
Gloeotila turfosa + 25, 2 Cylinder 78 15
Klebsomidium klebsij + + 20, 7 Cylinder 769 109
Microspora willeana + 15, 10 Cylinder Hn 158
Oedogonivm sp. + 50, 30 Cylinder 35325 on
Pediastrum boryanim + 15, Sphere 1766 225
Scenedesmus actitus + + 15, 5 Fusoid 98 18
Blue-green Algae  (EE3E)
Amnsabaena sp. + + 10, Sphere 523 78
Chroococcus turgidus + + 15, Sphere 1766 235
Merismopedia glavcum + 5, Sphere 65 13
Oscillatoria sp. + + 1, 4 Cylinder 12 3
Stigonema ocellatum f. ocellaturn + 10, Sphere 523 78
Other Algae (£ B fOEAT)
Dinobryon sersurelia + 30, 15 Eltipsoid 3532 410
Gymnedinium sp. + 30, 20 Ellipsoid 6280 675
Synula sphagnicola + 30, 15 Ellipsotd 3532 410
Trachelomonas sp. + + 10, Sphere 523 78
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TOUHEEFET L TUELT LI ENTELbDLE
x D,

R D2OEHBOEH ITHETT® & REEROLH
E-EHLTWE (B2, 3), Thbh, D2TIREENK
BEHEAORE S EEELTWA LW L, LEL, £
BERBEE(EOEH 7 - R LA (HI0), =
D ERBEEIKE (b THEE ALY, 5
¥ OO EE R AR e K E (L
RS EEFMLTWD, FE, SREEHERTLES
A VEETE Aulacoseira laevissima DI L, £HEOH40%
THOTWAZ L S REARD - 72 8 R AT,
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7 HEEEE O 2 i A EEENOBEE, BAREUSENE

* 2 SO HLAE DR UHLEE 3 O B2IZ BT D AR - AEOSHHEEMEX), Eikga
{SD), vy, HEE(L)RUTHSTHOEGO FRE
Table 2 Seasonal mean value (X), standard deviation {SD}, variance (V) , and degree of

freedom () of temperatures and chemical concentrations in waters at sites D4 and B2
and the F-test for diffference in variance between two sites.

*E B2 D2 Fo'' FY
X s v ¢ X SOV P
Kig 20.3 8.24 8.4% 8 12,90 3.32 1.38 8 6.15 4.43
pit 5.21 0.4 002 8§ 6.08 0.41 2.02 8 1.00  4.43
NH N 0.09 0.06 0.0004 9 0.05 0.04 0.0002 9 2.00 4.08
cl- 2.10 0.90 0.09 9 2.39 0.44 0.02 ¢ 4.50 4.03
Si0:"" 2.56 1.83 0.37 9 18.25 2.67 0.79 & 2,13 4.03
50.7° 2.81 0.55 6.033 9 1.33 0.63 0.044 & 1,30 4.03
Ka® 1.00 0.23 G.0059 9 2.11 0.29 0.0093 ¢ 1.58 4.03
K 0.31 0.19 G.004 9 1.05 0.19 0.004 9 1,00 4.03
Mg™* 0.46 0.15 0.0025 9 0.28 0.05 0.0003 9 8,33 4.03
Ca™* 0.82 0.33 6.0i2 9 0.61 0.22 0.0054 9 2.22  4.03

1) Fe=Vuanz f_)éb’“i Vo:/Ve:

2) F(¢n:.¢n:0.025) HLHWE F(bw,, $o:0.00)D FoRELCO4H

3 EEAAOBRE g !

A. laevissima DIEHRDFIBL% & HH Tz, ZhiZat L
T, BEMANE , B o7/4 A
EATRBFRO—FZVEETELELE2EDH
W% BRUHIE%ELHOTWAIZTEY (B5), “hb
OHFHE A ALY om, BERLTHIZET AEE
BB S Do/l b, T LT, #hE
BAOHH B OLE), LHERED RUDOLE, £
FROEBR CBASR ORI WA MEN 2 A S
ZERTELRV HBEEERUEBERH R b EV-10H
CHBEEPEHRERRD RIS hoTHh, /2
BEABRRERAFTEN R LSV 4 AIKERII 2w
2, FHRERED EEYy (B2, 3, ). TOEXD
FEELT, 6 AL 8 AL RS Oscillatoria
sp. BT D, ZOESIZMBEAES ] om, 1HA
pm ENS L, MRS Y OBERIZIIpCTHE, &
DEFE6 A& 8 ACFRFN0EXICMR em * R
L3X10%R8 cm 20 e TR L, &R D#50%
RU#M% 5oL, L L, BIFRCEETL 2N
FR12 ngC mm 2R 2] ngC mm~2& &0, 2EOH
0A%KF0I% T HOBIITEL W, LA -T,
BCERIEIRBD 2R T H L 6 A L 8 BOfHIZNLL
ToTL A, TheBERTEHRERED EHET
A, DESEELEBHETREYE, M8, ITHRLLELD
(CHL S BAAYE DB b BRI Frustulia rhomboides & 1 —
2HEOHERTEAOMNTON~W0% T b b vkt
EAIE LR A BLIENTEAL, MDY A ZIZE

LWESE SN B REOBEICE, MERTEREEK
PERETLL DL, MR TEREREEHEL-ES
A, HHBEORE T IVER LR EBAZENTE
HElbhi,

MEY, EMERED DOVTRIEEWTY, Eo
FELHADIOII I AEVEELRLTE D, HaD2ik
W B4 E AN THBEAEET, oMbty efEicEmy
AEAEDHEMEIC AL, el BETHLI LY
TRELTwh, SOOIk, MBI EOER HEE
Frustulia rhomboides & 1 ~ 2 O EHETE2EOHT0%
~90% % 5, ¥ 8 HIZIZF. rhomboides 721 T 4 42
ROHTS%F DT (B7, 8, 98) oL
T, BED2TIIERns0% Ll Ex S Tuw - fd TR
¥, EOIIRT IO chomEH s L EERo 5D
BEIEAH0%~50% b H oz HFERE R L Tw
Blwib, T/, 4ATRVWT, BADUIBTAIE
EEHORERIIHEABIOFRL D S HEFRLT
Vid, 4, MBI DZOE ) PIAEROREERUE
HHEAE OO, il DR B2THE LA KRH O
HefEdoF—5 (FH5, 1995) »H, b DK
B (Vv), BRE (2) X h EKEFHH OB HO
EWE AR RO F EHHESR0.0250 F AR & HLE
THIEILL-TRDAEZS, BRBEOKIER, EBE
Ay R TF: 20 F 7 OERHIRKE NI EAH]
L7 (2), A BAOKRIRIIBZHPAOREB ETEE
MikoZEs &R L, FLAHEMAF L BRESBBEDOE
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#l AT - FILTRN - R AR

MEFRBEOEEEBH TR LTSI 805 (M, #4E),
B2 S DR B ABAD KA L Tnh e E LS
Mo, Lat-T, BABLIED2E KA - IR
BMOPCEHTRECHTTOWLI LD FHENL, HIE,
KESBILERE A o Y ARHTA LI Ehh, EFEK
THhoHIEATHRENDS (FHAS, 19%a), KEED &
WNTHAOEROMWKETHN, AEEBOEEL
FRT VKB THDH EEZ B A, Scarsbrook and
Tawnsend (1993) if, WARICBIFLEHOHFEE
BB ORI ABREO A (ELAENT 5 £ LD
AT L RRIB LA, BB, (EBLRVwEE
AONBHEDUIB T LRMOBMEROL L TS
L E o o2 i, REOGEGICHARE LS
DMF & b Scarsbrook and Tawnsend (1993) ORIE
HELTVa bR,
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T RERRRITRME  $1345 (R-1H4-95)
Res. Rep. Natl. Inst. Environ. Stud., Jpn., No.134, 1995.

BRI L DOEIKRE (, BEEETORENIE

8 BEKEFROELBEMHE

Zoobenthos Fauna in Waters of Miyatoko Mire

Fihgfgk!
Toshio IWAKUMA!

E B

BEEOEREE CEESY OO & HEARIC O W TI91E ) 5 10925 1T BES T - 72 8 BN HIROKER
WEEEE, BREEY, I Ao BB 6 oBEE, AETOBEO L FHEB M AREL S fn, KT (Ot
KOAD, DO) L¥iAER (7 A2, B2) F7-i3ihdE (A C2, D2, Bl & CRIEEBOMEF DLV B 5T,
ORELEVIEI N FIRBET, BRBTRIOZ V- T ASRES NG D 20, BEAOHE B2, E,
DI hidEhEh 8 M, 488, HROYGHPBREIN TV, 22T 7B, 24 HFE (Ceratopogonidae)
b, BERRFI ALY (Aselius hilgendorfii) SISO LTV ize AL hilgendorfii I35 12 AVKB O 4 B2TI3 B
B LERENE Dot £ 7 ) Esp (Siatis sp.) IH 7Y Er S sp. (Goerodes sp.) RUT I A M3
I8 sp. (Oligotricha sp.) FIFEMO 2, 3L EEHRE, WIEENTEY 4, BRIRE O DRASOHB 7 1 —
T, CHEITIEE ST A hoREbE COREERICH<TERr 7,

Abstract

Distribution and species composition of zoobenthos was studied in Miyatoko Mire, Fukushima Prefecture,
during 1991-1992. A total of 31 taxa of aquatic insects belonging to eight orders and six other taxa (Crustacea,
Annelida, Alachincidae, Mollusca) were recorded. Zoobenthos faunae of springs (site A0 and site DO) differed
much fron those of running waters (sites A2, BZ) or from pools {sites C2, D2, E1). Spring sites lacked Odonata
whereas eight, four and six species were recovered from sites B2, E1 and D1 in the mire, respectively. Chirono-
midae larvae, Ceratopogonidae larvae, oligochaeta and Asellus hilgendorfii were distribted at all the sites. A.
hilgendorfii was predominant in a small stream in the mire (site B2). Larvae of Sialis sp. Goeredes sp. and
Oligotricha sp. were also common except for some sites in the mire. Number of zoobenthos taxa was larger for pools in

Miyatoko Mire than for those in other mires reported so far.

EU®HI
EmEORMMIL, £ GBI THNSATWSY, 7

—HREOKIRT, ELEWEO L DOEHHE

oV, RRHE & BUTI1E (1954) ASEBLI R TR &
EOWEAKRERIZ DT, Kurasawa et al. (1982) A%z

BLIZCV, SRS R TV ARE L GHOE BT
OHIEH v 2 LSV BB ISR S b K E,
AAALAVBOIZLALE, AHraogia bEomkdidsh
APEFL TRV THESI L2 Z LA
(Danks and Rosenberg, 1987),

L ES RSO oEr A msia sy
T305 HMBD CIXHANEHI16-2

Environmental Biology Division, National Institute for En-
vironmental Studies. 16-2 Onogawa, Tsukuba, Ibaraki 305,

Japan

SVT, TAAE - rF (1981) ASRRILTHIZR %7 -
TWB AL, IREOEAESMHII > EBH OS5
Ev, ZhITOEOSE (THNMN2REICETHT
Vi, RHMEOKERHOEFERELL L, £
HEBSPIT L ETHBEFORENRIEL

AR, BREBOEERREOKR, o, EKERC
BULIEESH L FoOHMPBELIITAI LT AN
ELTwb, LAY ARUIDWTIRBRIZE D5
OEREBEAYIIHE S NADT (LB - AEE, 1995),
B TONERT - Ty, ZiEilsitsa )
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# A OB O WTIERE (1995h) ik s h b,
2 K &

2.1 FREHESE

WIREE (RREWamiems) &, REINKARD

BoA (A s ) NHROLBES, FERH830m 2 75%
L 7-HifE#I6.5ha DR T L, HZL1 (BE5999.5m)
EFOHMO (FEE904m ) (28 E i & ok
&L, EABIIRGERE SO THMTHL (B ).

Cc2

Pool 10

E1

Pool 26

Mt. Denjo

Miyatoko Mire

200 400 m
| | T 1

—-_o

Bl B REHA E

Fig. 1 Map of Mivatoko Mire showing sampling sites

BIFRED G, AT RS HKBEITIFRMAL
Twh (KEA, B, D)o 09 L/NFKEA LI L
T EHABEAM, TERCKHIEREO B TASNIC
B s /b 0T, SIS T Lok
o T he KEEBIE, L ARPKEARMT %
WEAEL, #lAsHETh R oRBELMITL, 56
(CIRMEOBE T - THRANICKBED OBOEEERT S
—F, RiEKEKkZRIFETERBEDIE, KEAS (,
EEORVEROW IR A RE L, e EkL, &R
M SH LRANNZ & 5, SR EERN, EEH

M OFHI KO R A3 0, BRI LS
BEAELA2S ) TARDRE OKEEC) &4, Thdk

BDIZGHT 4, BZERNA»E 4 HOMALR, 1
AHhe3 AoMEEREHSECl]bLN DL (HHE,
19952 ), '

B O AR E T 7 Quercus serrata Thumb. ex
Murray, 3 A+ 5 Q. crispula (Blume) Menitsky, F
/ ¥ Magnolia obovata Thumb., 7~ » /) F Alnus japowica

(Thumb.} Steud. % TORMARAE DS
B Ak F v 3 X T4 Sphagnum fuscum  {Schimp.)
Klinggr., £ 7% F 2 X T4 S magellanicum Brid, A F
I XD S palustre L., A R 3 X T4 S, papillosum Lindb.
BEOIATSEABEY, BEOBSEIZE A2y
5 Jlex crenatz Thumb. var. paludesa (Nakai) Hara 7%
ELTvh, WEEMHHHEOMEFEI YT T
Menyanthes trifoliata L., ¥ 7 2 &7 4 Nymphaea tetragona

’J’CL"ZDO I'J.k

Georgi., I ¥ Phragmites australis (Cav.) Trin. ex Steud.
T EOKERMAET LT b (F151995a),

FRAATHL S, NEAKE KSR (M A0, JKiE10em, IE
TRAE), 7KERA ANRIEKNOARME L 58T A Ll (e
A2, KiE20cm), KEEBAEREMNORE LT D L
W (Ha B2, KiElsem), KEBECHRBEZEETLT
LI O 10 (Hif 3m?% M C2, KiEl0em), Ki¥
KiEKEE (M D0, KiF20em, MES), KED Otk
¥S0 (FfE110m) ~O@ AT (#4801, Kif20cm),
5o (Hgi D2, KiE30em) AU D2OEIE o thiE
26 (FEfE31m®, M EL KiE20em) M8 AFH THE (K
1, &1l

BEEEOBTERGENCHRE SN TWED (HE,
19952), HBE % RT ELAT O ThD (£ 1), HAK
(A0, DO) TIRAROLE LA S < FEMT7.5~11.1T
O TH o7z —HEBEMNTIE, Hil ToKROE
DK & o T eV KEED B2 Cd, HRIZI0T %
Bz, AFEITOTIE T A o7, KiE3Oemditl,
D2H T, 5.9-20.6C OB % ELEEL T/, pH
FEARITH5.40 56 TOMOESEA A LN, HH
T BRI L /- I o s C2 K i E1 T
pHIZIK L, 44D 65 402 EHH L Cwiz. FOMED
HSidoK B E 2K IO R L T 245 B2, DA
TRAFIL PS4 5T CRT L, ZOAFOMER
e s E, BENOME AZ, B2, D1, D2IZHB1T5pH
i24.9% 67.00M % B8 LTy fz, A, BA
BTI5~29 1S em ™ DEEBERLAA KBA, K
BBE S H TG EDREA LA (g, 1995a), ALK
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8 HHENT I DA
F£1 HRBEOEK K, EOME - (PR LA (AR 1995)
KB, pH, ERZEEERAMNE R,
Table 1 Morphological and chemical features and vegetation of the sampling sites in waters of Miyatoko Mire.
Minimum and maximum values are shown for water temperature, pll and specific conductivity,
s L3-S T L3 pH HEEHE
Site Depth Width Current  Vegetation Sediment Water Specific
speed emperature conductivity
em) (m} (ms”") () (pSem™)
A0 Ipiff AR [CEZW iR
Koshimizu Spring 10 15 0.0 No vegetation Clay, litter 75~ 111 538 ~ 671 150 ~ 241
A2 TRERAAKE L7 AR 3
Stream A, upstream of walkway 20 0.5 05 Carex Liter 5.5 ~ 148 549 ~705 128~ 257
B2 7kBEBAH L v, IXAS F3
Smeam B, upstream of walkway 15 03 0.1 Phragmites, Sphagnum Litter 26 ~ 319  4.08 ~ 6.03 76 ~ 221
C2  iui10 | e = I
Pool 10 26 30 0.0 Nymphaea, Sphagnum Litter 24 ~170 48] ~3535 11.5 ~ 187
E1  ithigh26 EYVIY IvHYT %
Pool 26 26 30 00  Nymphaea, Menyanthes  Litter 25 ~284 460 ~518 98 ~ 163
D0 KkiEk AR L L g
Oshimizu Spring 20 20 0.0 No vegetation Clay, liner 80 ~ 108 539 ~ 4663 166 ~ 293
D1 #bifs0 IvHLY BB
Pool 50 20 1.5 2.0 Menyanthes liner 4.0 ~ 256 4.50 ~ 6.39 6.4 ~ 20.6
D2 {50 IvHLy EyIFY EE
Paol 50 30 5.0 0.0 Menyanthes, Nymphaea litter 59 ~ 206 4.92 ~ .83 11.0 ~ 250

TR R D W TR STV ORI &
A (TH,

1995),

{Zygoptera) sp.,

¥¥ FH¥+1lE (Davidius) sp,
+x b (Gomphidae) spp., ¥ ¥ < Fl (Aeschnidae)

2.2 E4EEMOREETHE

FAFI0IES AH5199286 AT, 1A, 2A,
4 A% E A 1 BIORHEETIT o 720 WEOIREUS, FHO
2%m, 0.3mm A » ¥ a2aDD 7L —AFe PERERSHS
em T THIL3AA, 15em /03 20em MWW TiT-70 O
DI TNE2DGE, —HdALe) Ly TEEL,
b —HEMEETIRE LTHLRD, A ARDO
PbH > 70 (LW - HRE, 1995) & L7z kv
YE LY TADEER ) O LIZ# LAz,
i, b REHYUEERS (1988), 4 TovE
B gL R - bl (1993), /By Hid McAlpine et al.
(1981, 1987}, FE 7 BHIUINE (1985), Zoih
DK AR UL AT Merritt and Cummins (1984) % vy,
N& (1985) MOFES (1989) #4EM L7ze KAERD
Lo o4 FFHE TN A % O )8 O ¥ Thorp and Covich

(1991) (':fI:EOf\_’o
3 BREEE

HkE O T A0, DO AL 8 A s, 8 BITH
Bk R &P, RREY, I A5, ke

5% 6 JrEIRE,
i (&2,

AR A3SFEUE o NC A AR Hi B A PRI &
ft#1), 2»9bH, 4+ FrFEHEH

B o2 TOM,

Sp., '7]‘7]‘ Y AS T (Rhantus) sp, BLEME
& 5 H (Trichoptera)} spp. RENFNEAOME LT

v b bDER—THLWEMNNH B, 220 A #

(Chironomidac) spp. W EOME S G HERL, HTIZ
I o TREERIAERL T8 £ CORHIEIT - T
(BT rI AN

brAEBEA b REE 2,
Wahil, T b
itz A b bR (Coenagrion lanceolatum),

o AHE ] 9 #HHE
IHHTRLER LN TV DM
¥R
+ X {Davidius nanus) T { Asahina, 1982; A, 1988)
it Ofi s ShTwv b,

EOKE (HLAL A0, DO) E#KEE (MistAZ, B2} £
7oAk (dbeice, 02, El) & THIEEEOHEA
PR DRE ST, b ASREvE b ¥ FE R
T, BRBTRIOr A —TiEEALTRES NG5
Tohd, IR O B2, EL, D146 idF g 8 ik,
4 FE3, 6 MHIONUAITRE S Tz, BRETHH
BDOTIEI /A b b oBaAffE S h/od, J08
BIASHLE AQIZHATHIRIZ & B R E O RHEA A - 7

WWEI%M)tb&%%i%ﬂ%omﬂﬁMfKﬁ
BUKBISEERSR A (#1 ),

Ny Fay bR (Nannophya pygmea) EHIMUZ 8 F21
MitiB2, C2, DITHRfr ST,
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Table 2 List of zoobenthos collected {from Miyatoko Mire, Numerals in parentheses indicate number of samplings.

a2 nEss Ji T
AR A2 B2 G2 EL DO DI D2
(8) (9) (05 (B) M 9 U
R E Phylum Arthropoda
RdE Class Insecta
nyauE Order Ephemeroptera
ahyras Baetidae {2
FEASuR S IR sp. Paralegtophlebia sp. Imanishi O o
# 40 H spp. Ephemeridae spp. C o
F>FH Order Odonata
1 kb 2REE Suborder Zygoptera
AT N N Coenagrion lanceolatum (Selys) NG
N A Monrtonagrion selenion (Ris) 0 O
{1k kBl sp, Zygoptera sp, {3
b HER Suborder Anisoptera
TAUHFIT Davidius motwanus moiwenus (Okumura) o o O
FYFRHF+I Duavidius nanus (Selys) O
¥ RF+ IR ep, Davidius sp. 9]
H+ b A spp. Gomphidae spp. o
Mmooy Fag kA Nannophya pygmees Rambur O QO o
¥ry¥vw Ariax perthenape julius Brauer O O
L S g Oligoaeschma pryeri (Martin) O O
X 7 7F sp. Aeschnidae sp. <
D o Orthetrum japonicumn japonicum (Uhler) ’ @]
P Orthetrum albistylum speciosum {(Uhler) o
HwHS b voF Libellule quadrimaculata asabinag Schmidt 0 O
IveThA Sympetrum pedemontanym elatum. (Selys) O O
H A H Order Plecoptera
A+ Hh 747 spp. Nemouridae <O O o 00
BALLE Order Hemiptera
3 ALY Esp. Corixidae sp. O
= NSNS Thocoris exclamationis Scott. o o
FTIAhyuand Order Neuroptera
TR $p. Sialis sp. o O (SIEO I ST §]
avFavi Order Coleoptera
R Lucioda lateralis Motchulsky OO
dA Ay TOe (d) Rhantus erraticus Sharp o
AAEAF Y TSR e, Rhantus sp. ) O
# 5§ osp. Ametor sp. O
AT Order Diptera
#H Y AHFH spp. Tipulidae 9 O
24 % § spp- Chironomidae COoO O Ooo 0 0o
AT HFR YN FFsp. ] Ceratopogoninae sp, | OO0 0O ¢ o0
AHHFR A D ERsp. 2 Ceratopogoninae sp, 2 [ [GIES
2 # % # Forcipomyiinae Atrichopogon Kieffer sp. O
/r 73T, sp. Bibin Geoffroy sp. o
T H spp. Diptera spp. & o
FEr3H Order Trichoptera “ .
22T YErTE ep. Goerdes sp,  (Tsuda) o O O QG
TiAPEY TEsp. Oligutricha sp. (Matsumura) QO O 0 00
28R T oap, Psychomyiidae sp. O BENGENG
k¥4 I H spp. Trichoptera spp, O (OO
H5t i Class Crustacea
0N 3V a8 sp, Chydoridae sp. ]
43Py a sp. Cyclopeida sp. O
i F Asellus hilgendorfii Bovallius o o000 00
REar Phylom Annelida
HEH spp. Oligochaeta spp. OO 00 Q0 OO
7B iR Class Alachinoidea
IXY = Water mite o
WARE T Y Phylum Mollusca o
TALYE Psidiym sp. o O O 0
2O Others O C o0
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BEHSmm &SV Ny Fa e by EoRBIE, 64
A6 8 A CREORE OIS T 5, 45
(Zii26 (BLEED) T I v LR snELi,
BE Rt 560cm ~ 120cm D BjFE % @V TR bl ) 2
LT hDA 199 ~1993FE 0 HE & BB N, K
WOhbid ) oWy, ERROEREET2bE Ml
D FHFTE, LFLL—HLTOURNED Thb,

WREHNOME R2EFCZTRIRM AN DD, 4
O FIZIES R ICR S o MEEE, vy 7S s
(Sialis sp.) BT I X F €4 518 sp. (Oligotricha sp.)
Tdh i Sinlis sp HLBEERE20mm B O MK &
mm O/MEOREAFRE SR,

PSS BHRTIE, BEAOTIH Y Yy MY
& sp. (Goerodes sp.) DBEENE o708, M B2TR
TR ST Ry, SOKRBTIIZER E L TES %
WERE L RV, M C2TE AR IHER S i
A, TOEEBLIIKEBAKRTKEDRWIZHLLT
Wb EHIThdb,

EOHAIS D WIR LKA B X ) AR, =
# #1 ¥ (Ceratopogonidae) I, HEHFETHB, X H
B FHEKE O &A% ¢ & bIHER LTV B &
EZZ 5N A, Downs and Wirth (1981) @I L duid =
% 7 Bk D Forcipomyiinae & Ceratopogoninae O 2 0 D
BOBEECHEUL YLD, SHEENTHOEIELTS
LEHH D, Wi AL SIEEIE NG Ao oAt 2 O
B XA A EERATGA LT A i3 sy,

EWIZHHR L TWAOELA ), EEMEUSN T
3 ALY {Asellus hilgendorfii) T, FRIZ/AKEBEOH
B2 TIE Bt LIS S Doz, K1 ~2mm OF
R, JOREBIE LS —DDKBORA AT S
6 HiZHI L7z, 2O, SO B il o it sl E1T
BRI L7 MR BT S L ATHETE L, M AZOD
KBRS 7 F DT 5 T b, FEL KA 3
VHLT, ey P ritolha L ThhH, AHMOHIIIR
EDMMBERTHDEEZ NS,

T AT IEep. KB A EKBEEDICIHBL, L
DK TIL2000E N m™ % B AW A FHH LT
A

LR A IHOME IR S, 16ME OB AT
LTwvh (LB - HHE, 1995 # 1), $7- LEF - &k
{1995) ARV HREDEII@FEIN TR {TY,
o D24 & 1 Ablabasmyia sp. % Othocladiinae sp. @

8 HHGRIE o ana

MHARLENTWE (G, 1955b) 2 ki, FhE
OIS DI AN HBEEEH L Cwh &#E
Abhd,

BT P ARERBERC Y, BRN & SEER)
WA o T/ 73T 8 sp. (Bibio sp.) AHL
A iR EN -0, OB @AM+ L 2 &
MM SR Tv S {Hardy, 1981), h¥E-Cid k »KH,
NTEH (ZAUKFE, RAAR), FETIH, HEHR,
TZALLHHEH UCHER L, AL T Esiih s
owH, FIAAFOvH, 77 HENNBL T
7o

JE#E - BLCHL3 BT ol C 8 o A B A<
LTS (Kurasawa et al., 1982), i THEEH L Tw
oo 2 AfREHERET, "THBOTH A
(Chaoborus) 13T ~<T O LTz, iz b
¥ 4 5 H @ Polycentropus (:Pleqtrocrzemia) &, kv
FE4Y 5% (Molanna), NTHOX A A, FNICHRE
DA AR (Donacia) & 2 VATHEIL Tw /o,
EEFOHBES 3 AR TGN T 52, klis
AERICTh 720 LAY S EREFHES LT B4
R HREE &L Tuiod, SREROMmETHR R
BT b yRERATSYSH, 7 YR, 3 AL
PR FEB LR TW Ao, WIEO Blaxter Lough (7K
Elm) TR, KEHPOESMIIFEDOZRAY H &4
VTR TH T, ZOEN, VEXTH, #AFTYH,
bR BAME LTy /2 (McLachlan and McLachlan,
1975), ChHOEEITH~NL Y, HREE TN E
<o B ORAEBIAHEL L Tz,

R IR OMIE K OpHIE, ERFEROFEY 7 &
FKMERD 7 £ » ETIERE AN, Arasikdmg
PR - TV B985, FOHBERMIZ1.7-5.0THL, 7 =
TR pHIZ 5 A5 7T O FRT (Zoltai, 1987 Mitsch
and Gosselink. 1993), FARIEE T, MIx LHED
HEC2RHEEI TRy &7 2 w2720 % pHDE
EAR SN ZHLSbOME T, B DI D2TA
FIZpH 5% W LA 9F TFHLEI LD 7205, B
BORAITIC A idledh -7 CEHE, 1995a).
FrREMIZS, P LRy TR 2
DI TH D (g, 1995a), B+ KOMEKD pH
t34,75~5.00C (Kurasawa ef ¢f., 1982}, THIIF v 7
7R OfiTHD E VR B, Blaxter Lough i
pHiZ# 4 OXK » ZiRTH A,
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HRERCL

pH DRV R MIRIE T T 7' 0 o B 4t O s
BLTHILe, A7 IHPIRY SR OESIREE
IZHMEAS C, BEll Lo TiIgETa I tdmonT
V3% (Elwood and Mutholland, 1989; Harvey, 1989),
L LBIZ S o THEBMOANY b5 ahKE(RE
N, EpHASEpHE TOEVWHBOAEIZIRW AT 5
LML H L, KEBWHOED L pHOENIIT TR
HOEFELC, BUMRLEELLITEEL LY
(Eriksson et al. 1980; Bendell and McNicol, 1987),
Danks and Rosenberg (1987) id, BB HIH T A k4
Bok, EEEAEOMEL L ¢ RIR oKk
LHBRTLHEETHE Y L L TWwE,

BEOMIEIZOVTORETE, FLETITFbRL 2
EWZE S THDLA, BN TIRICERD O R
DARLNTY D, EORIOEWILE TR, PLET
FRINLV S LCREFROL L o FEDYhI

AU EMRESRTEY, IRV ETOH

BEGTORBRELY L L Twa (McLachlan and
McLachlan, 1975; Harper and Cloutier, 1985), L7:9%o
TS OEATYHLHAL T L0010, BiR
BEr WAL THE, NI TOPWET
HEOE L THALN TV AHEITIE, BT
WEADFHE LT AT REMA S D, SRIOEFRIEEORE
Tid, BORNEVHIESOTY, #l 2T COmED
HEIomTho7, TALEDHMEALFEEEED»LH
50cm DM TIT o T,

M HOmBALRNAL AL, TAgEN, BX
WNWTiEAD Y58, PESFTH, a5y EELTH
ZHD3 ~ 9 FHROKERRE 3 TLL (Asellus)
PRES R TS (4, 1954), BEAWROG IS

DNTE, AFLATTrIRHEOA Ty SBEATHD

v, LA LIROL % 2 EBMRET5 FEr o3
#HAEDTEIZERLTwEy 1S, 1954), 0 b
E#ﬁ@uowfuﬁ%maﬁﬁu;hﬁm%,M%f
O BERRAESNE R TV S (Tanida, 1982), B
BLOFKE OB, R8T 0TI B 55
b dH LA, OB L S R LR, HiliAYE
VKT H L A, FIRRE T oo
AR L TWAEEZBND,
MERBORABDHE ML LR LALLM
REFLEERIR TRV, 72 X200 Tid, Al
e LRI O, & Ficib<T iy

Z EPEH ST B (Danks and Rosenberg, 1987),
AR THO WA EREROK A, 720008
H2EHHERBOZO0F L AR L T o,

#H O

1mwux PO — SR i I KRR L
OFEEFHIIE N Er 5 BOSEHTIHREY- 2,
L7oHB L 0T KRR T RICIEERDOR V-
LEFE->THW, L THELET,

5l B X i
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Appendix table 1 ¢

Density of zoobenthos in number m™=.

H Al
HMantleaEiEsy f£%48
910801 B10821 LIOG2A 911021 411212 820304 820520 920824
B M Phytum Arthropoda
= Class Insecta
#yuTg Order Ephemeroptera
bETDH YT E sp. Paraleptuphehia sp. 20 60 60
#Y07 H app. Ephemeridae spp. 50 330 &0
A Rl =] Order Plecoptera
T H 57 epp. Nemouridae 10 20 70 520 240 320
TiAHSyuang Order Neuroptera
+ 7 K sp. Sialis sp. Gy 40 20 i0
AN Order Diptera
i #H v A FE spp. Tipulidae 120 A
22N #spp. Chironomidae 19840 136800 3880 1940 2100 3740 9560 18300
F/iLIE sp. Bibio sp, - 20
bEYSH Order Trichoptera
IRV FET 7 Esp. Grerodes sp. 200 40 40 20 A0 200 40 100
T IAMEYTHsp. Obigotricha sp. 49
Y FEY I osp. Psychomyiidae sp. 40 30 20 b0
i Class Crustacea
IX LY Asellus hilgendorfi 20
EHEBh Y Y Phylum Annelida
#E 4 spp. Oligochaeta spp. 200 180 126 680
B tREh i MY Phylum Mollusca
AT Psidium sp. 340 1400 2280
£oft Others 60
LY
3 1 dxx)
Appendix table 1 {continued)
Hh£TA2
R A ik #EQ
91DA18 BINANDI 810821 BINOZR B1102) 911119 911252 020520 020824
gk kil Phylum Arthropoda
R Class Insecta
+ - FHE Order Odonata
4k brHEF Suberder Zygoptera
F—rr g rPA Movtoragrion selenion 40
FrHERA Suborder Anisoptera
¥ vHsp. Aeschnidae sp. 20
#7449 H Order Plecoptera
*F W77 Hospp. Nemouridae 120 40 20
I AGS DT Order Neuroptera
£ Vg sp. Sialis sp. 40 44 40 100
I H Order Diptera ,
A 3B ospp. Chironomidae 4400 1600 4640 1040 1560 3000 1320 2440 3480
ANHAB T AW ep. | Ceratopogoninae sp. 1 40 120 40
FEYTB Order Trichoptera '
IRV FEY TR sp. Grerodes sp. 80 20
TIAMYYTEp. Oligaricha sp. 40
FE4 T H spp. Trichoptera app. 20
A Class Crustacea
B Asellus hilgendorfii 80 120 240 180 320 2380
RFERIWM Phylum Annelida
HEH spp. Qligochaeta spp, 160 40 1320 240
ik {XEh I FT Phylum Mollusca
ALY Psicium sp. 20
20 th Others 40
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Appendix table 1 (continued)

#d B2
ARIEINRE F¥EE
910530 910618 910801 910821 910926 911021 SII1IS 911212 920520 920624
LR P Phylum Arthropeda
B Class Insecta
| 2 Order Odonata
1 b1 rHEH Suborder Zygoptera
4+ F > FHEAH sp. Zygoptera ep. 40
[ ¥ =] Suborder Anisoptera
A% Dazidius motvanus moitanus 0
nyFad bR Narnophya pygrasa 120 40
Fry= Arax parthenope juling 20
R s g Ofigoaesclunet pryert 200 80
LdHh TR Orthatrum albistylum speciosizm 40 120
ERE o Libeilida quadrimacnimte asehing 40
ITITTFHE Sympetrum pedemontarun ekitum 80
a%Favy Order Coleopera
AFC AL SO Eep.  Rhantus sp, 160
A4 Eosp. Ametor Bp, 40
~IH Order Diptera
2 A} A # spp. Chironomidae 560 1400 1646 12680 1760 1440 3440 15840 2240 4420
AHHHA A HE sp.]  Ceratopogoninae sp. 1 120 : 80 180 40
FHARI A A EEsp.2  Ceratopogoninae sp. 2 40 280
I B spp. Diptera spp. 20
rEFIFE Order Trichoptera
TIAFETXSRep Oligotricha sp. 40 50 20
2F SR ep. Peychomyiidae sp. -
¥4 7 E epp. Trichoptera spp. 49
2K 37 Class Crustacea
E- Asellus Filgendorft: 5440 160 40 40 3000 3680 2400 1140
AEEWY Phylum Annelida
REH spp. Oligochaeta spp. 8400 560 760 1780
AR Phylum Mollusca
TAVTE Psicium p. 20
i 1 (k%)
Appendix table 1 (continued)
Hbri C2
Hairissksy fREB
910926 911021, 911114 911212 20520
Bii /L&) Phylum Arthropeda
g Class Insecta
b HEE Suborder Anisoptera
sy Fay byaR Nannoplye pysmaea 10
P e IV Orthetrum japonicttm japonicumn A0
RV | Order Plecoptera
dFLh 7 spps Nemouridae 1)
fALTH Order Hemiptera
TN LY Tlvocoris exclamadionis 20)
2427 B Order Coleoptera
dAEAY IO (KA Rhantus ervaticus 40 3
NIEH Order Diptera
# 7 v Xkl spp. Tipulidae 40 20
.2 § spp. Chironomidae 1960 2480 2640 15840 1360
ZAHFR N AEF sp. 1 Ceratopogoninae sp. | ) 20
2 A # F Forcipomyiinae Atrichopogon sp. 20
|| Order Trichoptera
ABRZVT P T B sp. Goerodes sp. 40
FA A Class Crustacea
T AL Aselius hilgendorfii 210 9040 20
BE Y Phylum Annelida
#C ¥ spp. Oligochaeta spp. 1444 21040
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Appendix table 1

{HEa)

(continued )

LR ERAEL &} 5

#kd

gInanl 910821 810926 ©11021 GIHIIG 611212 620304 920320 920624
2X0-F . Class Insecta
Hiraw B Order Ephemeroptera
FEq1ohyiin R Paraleptophlebin sp. 80 20 20 400 340
#1477 Y spp. Ephemeridae spp. 120
} B Order Odonata
1+t ¥FE] Suborder Zygoptera
RV I N Coenagrion lanceolaturn 120
dITFIH Order Plecoptera
F+2H977H spp. Nemouridae 580 820 420 290 580 200 120
TIAH¥yorl Order Neuroptera
2% Ac] Order Diptera
# A 2 spp. Tipulidae 40 20 20
A1) 4 # spp. Chironomidae 00 14360 S0 1RO 17200 149200 3380 2000
EHHHI I ERsp. ] Ceratopogoninae sp, | 20 20
AAAFZ A S ERep.2 Ceratopogoninae sp. 2 20
/I H spp. Diptera spp. 40 10
rErs8 . Order Trichoptera
ahyyy bEY 7R sp, Goerodes sp. 80 40 20 10 200 360
TiIAMEYTHsp Cligutricha sp. 40 20
Y ¥ RET TH s, Psychomyiidae sp. 20 120
F ¥4 7 H spp. Trichoptera spp. 20
iz Clase Crustacea
X5 Asellus Fifpendorfii 20 40 180 120 30 20 30 50
RIEDHH Phylum Annelida
HEM spp. Oligochaeta spp. 440 160 369 820 160 510 960 270
[5e S kol Phylum Molhisca
ALY I Psidium sp. 85 15 218
R 1 (&E)
Appendix table 1 {continued}
HmDl
R EES #FxA
016618 910801 910821 911021 S11119 921212 920304 920520 920624
Fop vl k] Phylumn Arthropoda
RER Class Insecta
#5 oy E Order Ephemeroptera
2Ry o Baetidae 720 20 40
FFE COrder Odonata
£ FAARB Suborder Zygoptera
AT N Coenagrion lanceolatum (Selys) 80 40 20 20
I FEH Suborder Arisoptera
EA ;T Deuwici i (Okumura) 40 40 20
¥EFHI Davidius nanus (Selys} 20
FEFH+ITE ep. Deadclives sp. 140
H 3+ b AF spp. Gomphidee spp. 200
gy Faty by Nannophya pygmaea 1208
FyHy buF Libellula quadrimonculan asahina 20
YT AR Syenpetrum pedemontanm eatim 20
F AR bl < | Order Plecoptera
A+ 2 HTY 74 app. Nemouridae 160 20 20 160
#ALLA Order Hemiptera
2 L4 vFsp. Corixidae sp. 2
TV LY Ihoooris exdamationis Scott 40
FTiAAYOTH Order Neuroptera
7 B sp. Siafis sp, 40 100
aw¥anH Order Coleoptera _
L Luciola cruciotu 40
NI E Order Diptera
LAY h s Chironomidae 1200 217200 7360 3320 3230 2100 14200 4800 8860
AABEAADE sp.) Ceratopogoninae sp, § 200 20 20 800
FEyFH Order Trichoptera ’
IhryvFEYy 7R ep.  Goerodes sp, 100
TiALEYTRap Otigotricha sp. 40 80 40 '
ZH¥FEY THsp Peychomyiidse sp. 40
FE ¥ T H spp Trichopters spp. 30
PEE Class Crustacea
R A Asellus hilgendorfii 160 20 80
3-Fid nki /) Phylum Annelida
AL spp. Oligochaeta spp. 2560 280 1120 49200 440 80
i) (lass Alachinoidea
XY= Water mite 560
328 oL dg! Phylum Mollusca
vALTR Pyidinm p. 560
258 Others 20
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ffd& 1 (Hi&)
Appendix table 1 (continued}
o D2
BaIl-uguElsn %0
910530 910618 910801 910026 911021 S11119 911212 820304 920420 920520
o 2 Eh% Y Phylum Arthropoda
Bd@ Class Insecta
o= Order Odonata
4 FFHEH Suborder Zygoptera
B Al AV B O OV Mortonagrion selenion 40
FyKEEE Suborder Anisoptera
¥y Anax parthenope julius 40
hTy T HE Order Plecoptera
A+ #7495 ¥ spp.  Nemouridae 100
FTiAHyasH Order Neuroptera
7Y R sp. Stealis sp. 40 120 10 100 20
a2 FaTvH Order Coleoptera
L THE R Luciole cruciata 20
HIf Order Diptera
A F i spp. Tipulidae
3 &} A3k spp. Chironomidae 15688 T400 17000 22400 3188 10580 4320 10880 24300 6373
ZAAFFA A hEF sp. ] Ceratopogoninae sp. | 320 160 8RN 4300 60
FEYSH Order Trichoptera
TIAPEY TR sp. Oligotricha sp. 200
¥ FEY 7H# sp. Psychomyiidae sp. 20
B Class Crustacea ]
TN IV adep. Chydoridae sp. 40
7 EY 3 sp. Cyclopoida sp.
LY Asellus hilendorfii 40 40 160
REE) e Phylum Annelida
H-EH spp. Oligochaeta spp. 5900 4160 3750 4240 1280 180 340 15300 827
% 1 (&a)
Appendix table 1 (continued)
g E1
frfriamks ##0
010821 a1n424 911021 9]1111¢ 911212
B R &) PY Phylum Arthropoda
Ram Class Insecta
[ N | Order Odonata
1 +FFEE Suborder Zygoptera
RV B D Coenagrion lanceolatim 20
b FEH . Suborder Aniscptera
R L e Davidins moiwenus motwenus 80 f()
FTHY LT Olignaeschrna pryert 80
PR e il A S Orthetrum japonicum japonicum 20
FTIAHFOTH Order Neuroptera
¥ 7§ sp. Sialis sp. 40
/I8 Order Diptera
#H ¥ ospp. Tipulidae
2 A % § spp. Chirenomidae 6120 7360 16840 21560 4140
AAABHRAHHEH sp.) Ceratopogoninae sp. | 20
o RRAMAD hEH sp.2 Ceratopogeninae sp. 2 0
rTEFTH Order Trichoptera
TIiIAVEYT 7R sp. Ofigotricha sp. 40 40 20
F ¥4 7 H spp. Trichoptera spp. 40
P Class Crustacea
Fridrasp, Cyclopoida sp. 10
3L Asellius lalgendorfii 50
REEMM Phylum Annelida
H EHi spp. Oligochaeta spp. 20
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9 EFREROIAYAHE

Chironomid Fauna in Miyatoko Mire

LR - gk
Ryuhei UENQ! and Toshio IWAKUMA'

C -

HEREEII BT, KEBRSCBVTEN LR OENIE, fi@oEliRits & 0T ARSI & D321, 32008
KoY AR EiE, 3OOFEOH, TRRECLIFREIMBOFBELRE - T, JhRREONTH
LR EHER L2 O THEEFEZ SN, ILAKDOBEEFAKOM S TIEIEBEARLY, T2, £ {0
FOWAIIRBELTVLZ LRI NA, EREROZ) A0S ME LT, Trax) AEROGHENENT
LASRE N, FHEORER SN FGEEEREE L S5RE, TR SEHFEVZAY ST, H
FORTHEBEEICLSNAFHTSH -7,

Abstract

We recovered 320 chironomid adults belonging to 32 species from Miyatoko Mire by rearing of larvae, net-
sweeping and light-trapping. Light-trapping showed some difference in the species composition from the other
two methods. The difference was possibly attributed to the individuals attracted forcedly by light from external
areas of the mire. High habitat preferences of mire midges were clarified by rearing of larvae: five species pre-
ferred standing water and two species preferred running water. Tanypodinae-rich fauna was comparable to
“bog™ faunae reported in Canada, though the sampling sites were classified into “fen” in the geological aspects.

UM

DA ) DL, SRRV L O (DAL -

a2z HEORM GRS S B X E5000f AL
TEH CEBG, 1989), HEREDTA A G H55I0H
HASIWNLI000EE B2 5 THAHH LvbhTwb (#H
%, 1990a), SR E@ITE A LI, SERRIIIORMED
BACTOREDI > THLPRL SR TEL DTS
0, BETELZ) S50 - I ERROFTEEL
B LD EHFMLERTW A, —F, BEO22)
oV TH, BEHESTHICRES L LREYT L
ozl bhd, FOMERFELIEEERTER, £
EA% (ML) AOMRFEALS F T TLEE
DAZ)HIETEHBROAREVHBIL T
{Wrubleski, 1987; Rosenberg et al.. 1988), F /-, M

L ESERERIFET At Py ERE T
T305 FIER-D i A16-2
Environmental Biclogy Division, National Institute for En-
vironmental Studies, 16-2 Onogawa, Tsukuba I[baraki 305
Japan

REFHE L ECERLLOTHEIENTIRTVS
(Rosenberg et al., 1988), B4 THiL <L OHE A 2R
74 & 1.Tid, Hashimoto (1982) iZ X 2 JE#H~ E
BHO 4O R A OREREDH HOHT, £ HRIE,
Z{HE e Tniyy,

FIC, FRETH, EREFROLA) AHEHELA
VTRE L, Z2OBEBROSFEMTH LML,

2 B &

19914E 6 A T KIRE £ 1T o 72, 199155, 8 A,
19924E 5, 8 HIZ A0, A2, A4, BZ, DO, D1, D2, D4
o 8is (B1) TEANLERO7-DIZETERML
2o AD, DOIEiBIR S, A2, A4, B2, DUIKEE, D2
it s, DAREEASOFRBANTH B, S TH
1000mi DEH FHFIL, ThSEKRTHL LA
ERIELIEY, AT EDERYEEDm DT 7 2
ForKHEIZAR, KERALSATETL ~5emil
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LB - EHiERR

1 Akl
Fig. 1 Map of the sampling points

LB X AIIAKEKREMA, KiulST, BIIEH12EF R O%E
BENTHERLEVLME Lz, 2~38H3ITKmE
L OMOIHEBROEL R v, ThEEREBEERG2 » AN
Bitieo 4, A ABEORREI L A8 TD
BHORELIT o 72, FIERE Y 2R HHERHI DT
it Fittkau {1962), Murray and Fittkau (1989). Roback
(1970) {2, Doithriz J& 172\ T i Saether and Sublette
(1983) (I, Heterotrissocladins BB |2 -2 v T id Saether
(1975) 12, # @Oz 2w T L Sasa (1989) & & ¥
Wiederholm (1989) 12X o 7o WEEIZM ¥ & HEE T
2+ (1950b, 1991) {2k 572,

3 BRRUER

FMPMLIC L D I7HE00E L, o8Iz X 0 13126
@k %, £7AIREND L 0 7 Ak s & O g i
BBTAMARERE L (|1 ). MEEMIEIREHIZLY
Dl DR% o7, EPEE SRS, ENIMLELTX,
ShEE SR TR AR ERILBMEAT4, 1, 0FTH -
oo Fhbhh, LINTIRE L L oofffE s ibe )i
ko GH e RECEE ST
FERIULTHAEII2WVTA, B, D32OKFRIZG
WTABE, 3RRETUILRT 2MIEM, ALBIC
HHOMED B o7, A L DB HT, AKR
TIEAD, A2 5, DARTIID), DI, DZA GRS
i, BEDOMEG 2T, LEb e DAKFETIHR
DdpLRREISN, HEISRL St A0 (7
#) T, DO (5H) AT hilknil,

R E O TIE, £32ffd, ) AR
108 (31%), AFvv2AUHEH1H (3%), =
Va2 nERAT 8 (25%), £ LT ) hRE AT
I3 (41%) z#hFhbol,

LB A S Ao 72 43 Procladius culiciformis, Stic-
tochironomus akizukii 3 X 0F Micropsectra sp. 9 3 F75 -
7o P.culiciformis 3 < THIEDIKE 5, Micropsec
tra sp. DT E A EHFEROREACIHELTE Y, £H
PR IC WOV R E A TR L 720 — T, S. akizukii 13
@R (A0) DEEICRLECTHELZ OO, iiF
LARESFOGLTLLTE Y, HERITOBITETIED 2
T EWHE Thrat, T4, BENTHETHS 17
DL, FHEVSHA I HEOADEFELR,

308 D) OIRKEORN, T KIRME R EE M % A
AL OLDT, O FHEORE & HEHARL 502,
WEA»LRELLLBELTFAZLLOTHEA Y EilbR
foo BRI, ST K OATHRYE ST Cricotopus svlvestris %
Polvpedilum unifascium \XEREOKMHD S d#E s 0T
BHE, Syl (Uenoetal, 1993) O L) L E£%{L
LK OB TH B, TS DL LB FEET D
RVERATIME L2 E@E 210 L, RN bRk
LiboEfEEsii, oI &, BRoOERELL
EDFAEARINGE, TH L RN APERIRAT
LTHHIZERRLT VD,

KABOIBEIZOWT, AL DOLFEES2RM &K
FRoh, ZONGREEILEKO L (A0, DO, D2)
PhEsNA-Z Eh bRy iFCEmsidh, BEDOD
LM T STORESTAROBEP BRI L H
LEHAKEEFGEER S, £, 3HOFEHETEL
% OMAEEBIIC oW THRVEF S R LA Eh
b, bk - KL Vo oK ROBEOSIRLA LR ) S
MOERILIZEE T LD EF L LN,

BROREOL A ) AHONEIE, Era ) AR
HHEATE W EThbd, Wrubleski (1987) 34+ F[E
HORE O Z T AIZ00T, bog (E5BUED, fen [
RE&), marsh (RIRM) Ok y £ FHIZL R 4
OHEOBEBE TR LTS, TR L, GBE
et 2 A0 ER3I%, ooz RIS,
22 A%, BEENTCEE 22)A8%, ©
JLa) #139%, A H4T%, IR TIEE Y
H21%, TULA H2U%, TA)AY Lo Tvibe
EHREEOMEL VTS BRHRTHIDH, K
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£ | ERERECREShLLZIAYR
Table 1 Chironomids collected in Mivatoko Mire,

FRFL WH# T

A0 AZ A4 BZ DO DI D2 D4

Tanypodinae T 1 X ) HEH
Ablgbesmyie monilis(Linnaeus)
Alotanypus Pvenustus(Coquillett)
Apsectrotanypus sp.

Conchapelopia quatuormaculata Fittkau
Macropelopia sp.

Natarsia punctata{Fabricius)

Procladius culiciformis(Linnaeus)
Procladius sp. *

Rheopelopia #maculipennis(Zetterstedt) *
Tanypodinae 8p.

Prodiamesinae % ¥ v 1) H
Compteromesa 8p.

QOrthocladiinae = 1) 2 2 j # g #
Brillia modesta(Meigen)}
Cricotopus sylvestris(Fabricius)
Oricotopus sp. tremulus gp.
Doithrix villosa Saether and Sublette

Heterotrissocladius marcidus(Walker) 2

Limnophyes sp.

14

Parameteriocnemus nr. togadigitelis Sasa and Okazawa 13

Psectrocladius yunoquartus Sasa

Chironominae: Chironomini * 2 Y A @H 3.2 ) # ik

¥Chaetolabis sp. *

Chironomus #yoshimatsui *
?Dirotendipes sp. *

Polypedilum kasumiense Sasa
Polypedilum unifascium Tokunaga *
Polypedilum sp.

Sictochironomus okizukii Tokunaga id

Chironominae: Tanytarsini 2 A Y A EHF HFL 22 Y H ik

Micropsectra yunoprima Sasa

Micropsetra sp. 16

Tanytarsus sp. 1
Tanytarsus sp. 2
Tanytarsus sp. 3
Tanytarsini sp.
unidentified *

2]

74

* No males ware collected .

AEIZRERBREE £ 505D, 121 OEHOHE
WrhFryoF—s LB LR TE, DLAEBE
BV DT -7 F72, BEIFDLRWEINIZEL
DFIEHE - FIEFHEL 51 4L, Rosenberg et al. (1988)
ALY Thotoe '

R, ST TCHEEDPLESS T WLHIORER
TR,

(1) Alotanypus ?Pvenustus * AR b i BRI L BAR O
M5 & 552 = L T Macropelopia /& & Natarsia JB LSO
TR HBRERNTE, REROBIETZ RS

AL PRZBERFITEL, UORE, hE, ZHES
OHHE, MOTMOTEL CEELHRER, 12T E
DA, venustus DFLH (Roback, 1970) I —F T 545,
BEOBEFTIILAEDLOTR2D2IIFELTVEZD
WL, EREBEOLDTII1 2THD, Alotanypus 1&
BHAFEXEA-AFF)TEPGRFSNLTED
{Murray and Fittkau,1989), [HJuHE XA & OELEkE
HTTHb,

{2) Natarsia punclate © ARE 13T IEET K v L2408 0O H)
EFxFHL BREMICHENNALIEDDL
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Mucropelopia BUA DT 22 ) AR & XBTE, &
WHEOERZK I E DS Macropelopia B ERX T E
L, HOREDEBEMIFAT — O » DN, punclala
DR (Fittkau, 1962) I —F4 5,

( 3) Compteromesa sp. (8 2. A-C) © 8BIRIZ MCu#®
HY, Ry {, MCu# FCu L DIEMMIZH L Z i,
A Yw2) AEHOEETHY, HITHELHT L
@i Z O P T3 Compteromesa B IZE AT OFFE T H
Lo ZOREIZOVTIE Compleromesa oconeensis 7e i [E
D AHaT L PP LEREER TV ADLTH LA

(Saether, 1981; 1985), BRI D & DI, R

R DTEN R L 5 TEY, oconeensis & iZFITETH

0, KB TH D,

(4) Doithrix villosa (Bl 2. D) | FEIIRBRERIFER
WEAGEEZFETAZ ETHEE OB LXK TE
B, AARNLITHLEZ L, REEOBIESESSS
FmETHALIE, EMBBOREITFRICET 5T
HILEOBBOERD, JLXKED villess DR

(Saether and Sublette, 1983) K —¥ T 5, FHMEHA
B ALEI Ty, [BIbHEA S ORI T
THhb,

@ 2 A-C. Compteromesa sp.. A. ¥, B. W#BHFH, C. HEZEIEH 5 D. Doithrix villosa, RS 1 A — it

100 zem,

Fig. 2 Compteromesa sp.. A. Wing, B. Thorax. C. Male hypopygium; D. Dotthrix villoss. male hypopygium; Seale in-

dicates 100 zm.
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EH 2 2A)HRM (Alotenypus Prenustus)
A4 — it 5 mme
Phote 2 A chironomid adult { Alotanypus Prenustus)

Scale = 5 mm.
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10 EREZEROMBICETZ22AYDHROEERN

Characteristics of Secondary Productivity of

Chironomid Larvae in a Pool of Miyatoko Mire

HhERR!
Toshio IWAKUMA'

B g

ERIEREOHEOCIEIZ I v 427 (Menyanthes trifoliata), &2 37 74 (Nymphaea tetragoma ) }, U3 2 (Phragmites
australis) DHEF L TWE, TOMBEOUERMIE, 71U ¥ REEED Stictochirmomus akizukii & BEED Procladins
cubiciformis O 2O LAY A RAEES L, FULH O 4 @R o@ESIE, WER L4000 mTiUETh o 2, W
L5 A8 RIIMER Lz, Wi s & —EoOEEEL L EFTHETRAZLDLH LA, SR 2EDERRY L,
2OoNMRBEL D EVEILER LT, FRMOEEIIZS. akizukii 774,36 ¢ m ™2 TP, culiciformis %°2.06g
M2 Thaot, TNLEOHEREEHERIBILIRAVAOEERICEE L Ty, S, abizubii 180 Aulacoseing SPP.
EDNBOFEFRL T M) FAEHEELTO722% P oculiciformis D HIL S, akizukii O 1 B — 3O R R P
euliciformis O 1 Wi~ 3R T WAL TWitz, LA L P culiciformis QL ENEW D% L Frustria, Suricila, Clos-
levium, Enastrum O KB O 5 A BLHBE T o712, P culiciformis DEEOKTSEABOBEREHICKEL TV
B3, MOAR)HPYEDHALERDETIZ—EDRMERLLTVDEERL BN, S akizukii DA ILER X
D4 LAKEEYEACEN A SRATAERYESRRLEEDRAT M) S ALMELTVWHEEL BN,

Abstract

In a shallow pool in Mivatoko Mire, where aquatic macrophytes, Menyanthes trifoliata, Nymphaea letragena
and Phragmites australis covered the water surface, a detritivorous chironomid Skctochirenomus akizukit and a
carniverous chironomid Procladius culiciformis dominated the zoobenthos community. Both species emerged dur-
ing May-August. The densities of fourth instar larvae of both species exceeded 4000 m™2 before emergence.
Although some larvae completed their growth winthin a year, each chironomid species had two-year life cycle
with overlapping two year classes. Annual secondary production was 4.36 g m~ 2 for S. akizukii and 2.06 g m ™ °
for P. culiciformis. These values are comparable to those reported for eutrophic lakes. S. akizukii larvae fcd on
small-sized algae such as Aulacoseira spp. and detritus while third and fourth instar larvae of P. culiciformis fed
on first to third instars of S. akizukii as well as the first and second instars of P. culiciformis. Large-sized di-
atoms and desmids such as Frustria, Suriella, Closterium and Euastrum constiluted the most of the digestive tract
content of P. culiciformis larvae. P. culiciformis larvae depended mainly on benthic algae for their production but
on other chironomids presumably for the completion of their growth. Production of S. akizukii larvae was
achieved not only by algae but by detritus originated presumably from macrophytes and oraganic matter trans-
ported from outside pond.

1 BU®E T SRR B 2 IR A 2,
BEDOEMODTS, B4gMpioowvTid, fikep FAETIR ST T2, Kurasawa et ol (1982) 42X 9
R o A &t A ot R A B, &
| ETBREREH BB H - #7F9 (1981) ok Wit TH R YL PES T
T305 HMED CIETHiEI16-2 Haduhk L2KERBHAIHE~NS TS, £ (D]
e e T e G ORI CRL. SHRRCRR L
Japan TWALAY) BHEIZDWTIE, McLachlan and McLach-
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DS

lan (1975) +° Rosenberg et al. (1988) & {7 .k hfffge X
NTWEL A, HROERICET AFHRSEH TLRn
E, B DOWEHEAFHEHLTVE L5 TH S (Mason
and Standen, 1983; Wrubleski, 1987), XM TIIERRE D
ERMEO WK B CENT 5 2 HO2RY)
ko
Procladius culiciformis (L.) OEREE “REEFLELH
LT B,

A1, Stictochironomus akizukii  (Tokunaga)

2 ¥ &
2.1 HEHRA

BEIRBE (RREHSERESH) 3, HRNKFRD
HK (s t) NEROGTHE, F&H830m IZ58E
L 7-TfE#96.5ha DIRETH 5, E.EI0 (EE999.5m)
EZOBROW (EEH04m) (24 F i ik E E ki
L, ERMERLERE SO THMb THE, B -
KMAT KD b RIEKBKRELERFE T HKED
i, KEFE{, EROEVBEROEMIIEEEREL, i
WEEEL, SEE,LIH LERINIER T 5, o
LB, @EAEBOME I AAADRBERIDH Y,
RERCRRRFEER LA L ) 1 ADKE (KEC)
El), TROKBDICERT S (5AE, 1995a).

B B R AHE o BESO LK BE D o BRI B L,
I H 37 Menyanthes trifoliata L., ¥ 7 1 7Y Nymphaea
tetragona Georgi., 3 3 Phragmites australis {Cav.) Trin.
ex Steud. % EOREHMAEF L CvE, AEHZIO
MIEOR R D2 {(BEE, 1995a) TIT -7

2.2 BEXEMIORELDH

FAFILI991ES BH19924E6 B 2T, 18, 28 %
Br& A L ORI TT - 720 AKiRkid KRR (EEatE
RMT16000) % iiys b ROzl L, 18 ILo0R
5% 1To e pHRUBRMEMAE O SMIURRER £ 72
ZEM (AT, pHOIRIFSCHL) ok h UG Tl
L7

EE O, 1E25em X5 &20cm, 0.3mm X v 2
OD7Vb—hity FERESH Sem T THLAA, 15em
F o3 20em O TIT oz, SO} > 7% 20250,
—HidRe) S TEEL, b9 HREEETKEL
THEBEY, 22 AREORLHY > 70 (L8 - B,
1995) & L7z MEAEBHIZD W CIRERE (1995b) 23R
LT RVICHIESOOEA T ) X + 2T,

2.3 AAVHHROEE -EEORE

EHHFEAE L IR L) VRS TICEE L TEL -
By, BEICZA) AR/l L, Stictochironomus
& Prociadins (278 L Foe SRS & OB,
Stictochironemus akizukii & Procladius culiciformis O %
ThBIEMThh, PHIEIZALITARESE (7
I PPTO) b T2 E o idN0R A L, FEERHTIR A
LERHEEDRE CLEORLRICH TR — AL,
FUE AW (FTTF v 2 KDA030) THE LML
fzo ML — 2%, HHEAKOLIZE, 80CTI]
AWML, 4 7 TRET 1 BT OREE Rz,
tRE {L mm) EBE (w xg) EOMBERERHOTOLE
0T b, S akizukii TIIHE2.45~13.35mm O#FFE T,

In w=—2.300+3.67 In L {n =61, R*=0.989)
(w =0,1003 L3-%)

P. culiciformis TiEfbRE2.26~9.90mm OEPHC,

In w=—0.421+2.78 In L (n =56, R*=0.8096)
(w =0.6563 L278)

2.4 BROBEESH

EHRAECRESN ) SR EEBRMEE T T
FEEUZ A 7: 1, SRR IZL DEl 2 517,
BHIE OTFEHE 1T S, abizukii T3 4 #5450, 40mm, 3 KhA7
0.23mm, 2 @ A0, 14mm, P. culiciformis Tt 4 &%
0.59mm, 3#A%0.31mm, 2 EA%0.20mm ThH o7, &
HEBT0% 35 7 — VIR L, RO TRt LTaomk
KL, BB b O R E R £ T R RO LR
o ThrL—AL, PUVFAF—THERETHELL,

WO 5mm T EIZEGRERE L, WEROBE A
LA MG LRER L, ShEa—h— MCaEET 3
foil, EHTAME TS TEn, HTEHHIERS
AR (n) 289 A—-FDOHIE (3m—1)
WEIET B 8T A — yEE ERSAMEOHILAKT
RENBEEFELH (V) PEANMIGE X AR 25
HioE DisE L7 (Iwakuma ef al., 1989),

V== (yj—ycalj)z/(.? —3m +1)

P2 Ly iy B OGEEROEAEIEE, 5., @355
i ke o/ HTEOKRMEOBMEEHE, sid
HEEORBBE TS akizkii T332 (0~16mm), P.
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10 HREEOMEC S5 20 og 4

£ 1 WHEEBEOBES (M DIRYD2) TR S hgERyo) 2
O Bz L08R 220 AFHIEIISHIL Twdevs (BRE, 1995b) Q@ MROFTIZLY
Mohbmmic 220 A ONBE (L - #EE, 1995)

Table 1 List of zoobenthos collected from pool 50 (Sites D1 and D2} in Miyatoko Mire.

L] Zoobenthos Dl Hher D2
A B PY Arthropoda
Rda Insecta
AraudH Ephemeroptera
ahro v Baetidae sp. ' O
F ¥R E Odonata
fFF o FEG Suborder Zygoptera
IV A bRy R Coenagrion lanceolatum (Selys) O
E—-br A b bR Mortonagrion selenion (Ris) &
PrAFEE Suborder Anisoptera
EL4T7HFI Davidius moiwanus moiwanus (Okamura) o
¥ FFFT Davidius nanus (Selys} O
¥ K+ IR sp. Davidius sp. O
#+ I b ¥ FEFE spp. Gomphidae spp. O
Ny Far byl Nannophya pygrmaeq Rambur O
Fryrw Angx parthenope julius Brauer O
FAYHRL YK Libelluly quadrimaculatn asahing Schmidt O
IXTTHR Sympetrum pedemontanum elatum (Selys) O
Y IH Plecoptera
++ LN T ¥ 5 H spp. Nemouridae spp, Q Q
hALVE Hemiptera
T A LR sp, - Corixidae sp. O
AT LY Thocors exclumationds Scott. O
FiIAH¥XUYH Neuroptera
7R sp. Sialis sp. O O
2% 298 Coleoptera )
AR Luciola lnteralis Motchulsky O O
NI Diptera
a2 ak Chironomidae
ELAYAEF Subfamily Tanypodinae
Ablabesmyia sp, ©
Macropelogia sp, ©
Prodadius culiciformis (Linnaeus) )
Tanypodinae sp. &)
raAy g Subfamily Orthocladiina
Cricotopus 5p.  tremulus gp. O
Heterotrissacladius marcidus (Walker) ©
T A A BERF Subfamily Chirenominae
Stictochironomus akizekil Tokunaga L
Micropsectra sp. ©
2 A Ak . Ceratopogonidae
R A A 8 sp. 1 Ceratopogeninae sp. i O O
FESY ZH Trichoptera
2hL YU rET TR ep, Goerodes sp. Q
734 FE sp. Oligotricha sp. O O
7 ¥ ¥ T sp. Psychomiidae sp. O Q
F¥F S E spp. Trichoptera spp. O
Bkt Crustacea
w3 U 2% sp, Chydoridae sp. O
LR N Asellus hilgendorfii Bovalliug O ]
IRE T 1) Annelida
# 4 spp. Oligochaeta spp. O O
7 &M Alachinoidea
IRF Water mite O
BB Mollusca
v AL V3R sp, Pisidium sp. O
+ o Others O
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ES) L S

enlicifermis Ti324 (0~12mm) Th 72,

25 AZUHHBOEER

QAT HEES NI RO T —F - M TEDEAK LK
R O FHOMGEE L RD, KOWFMHEIZ LD iR
b AR O B A R L 72,

Po=(Wyim1— Wo ) (Np i1t N s)/2

ELP Rk EEO Ik FOEER (gm?),
W 3B B A ZOFEREE (o), N, i3BES
B ENOEER (n %) ThHob, ThET—Fk—
FCRELI RS OBHIILALOTH A,

2.6 2ZVHOEM

W% 10% KBHLH 1) 7 LIS, BEOKE S0 L
0 2055 ~60578 L, A THRI®R, MRS/ — L,
FLLBITLTLAT — b FilhF #7504 AT
ALERE L, TheiEmsmEs Ly, HERNO
2R AR, HEN EEESORENOEELHED
L7,

3B 2
3.1 RREA

B i ESO it (CREE L2 BRRAKIRET O ELER %
R, ZORRGEREKEICHES, KETOKRIZA
ETLE0CTHALAZ DS, BEMNECTHEDLILL 1 H
PH3ADOELMOBETIZOCETFAHoTVAEICE
b HF (HHE, 1995a), ES0TOBFHKIRIZ 4T
Th o 12 BFEDBFHKERIIFILL 5 TRODDH B A,
W0~14COMTH o720 THEDEIEIE QBB %
BAEL, FOASEESICEHI0T, AFRZIF2TCIER
AT, 199145 H30H 26, 199245 A29H £ TH 14
W DR EIRE 132950 - days, SFHEAKIRIZS. 1T TH - 72,
HBIRMEE X, BRAOKER, pH, BAGEE® R
FELTWBA, KRty 1 Axs 2 ADORMILEIE
ERTVRVy, BEDAIBITAHEBOER /ML R
KD L > Pk, KiBAS.9~20.6C, pH H%.92~6.83,

1995a). HELAKIRE OIEETI, HFEOKRILIERTH
1 HZWOCHEL LA LSS, BRIZlESHIER
BOILISA T AN TwbEFELLRD, Lids
T, FEKRCHERE OB ITIERE 1 TR 3N 5k

HIEME % 7,

[,
=]

0
MJd JTASONDUI FMAMIIAS
1994 1992

Water temperature {C)
-
T

1 EHREERREES) (B D2) OEOKIBEED
TRER T & CRRER S N- BB EH T, ARKMEE &
MEE R TRT,

Fig. 1 Seasonal changes in bottom water temperature in Pool 50 of
Miyatoko Mire (Site D2)
Solid line shows the daily mean temperatures calculated
from those recorded at ¥ hour intervals and dots show dai-

ly maximum and minimum values.

3.2 2XYHhBROMEEHEE

Stictochironomus akizukii 51 B @ 8 {5 % 13 2400m ~?
(199148 6 A) & BB EE10640 m™% (8 A) DM
TEBL. ZEIHE 8 A~12H S CHEL, 8HIC
EEERRBRROT000 m™HEL 38Rz 8 A
SHIBL, 9APSI0AIZE7000 m 2O — 2 1TEL
P 4 WEDBRIGEAERILL T7os, 190260 5 10
5500m 24IE L7z, Wi 5 ARS8 ALCHEAL, Ok
RO LB Th L EER LTV (F2),

Procladivs ewliciformis %) OEEEIE3100 m ™2 (1992
£5A0) »oOREAMEERISH0 m™? (1994E5H) OF
EEBLY, 2EWPSAKT TOEORYOME L b1
WIERHHE L, 284t s BicgREARD
4000 m™HIEEL, 3WH RN IR RBERD
3500 m ™A It o 2o 4 EREIHLIZ19914E 5 A 124110000
m P TdH o A5, 19924F 5 HIZiZ1000 m =i Lo
2o COHARUS AR RO - B O
ELHRREON R ARBE L, KR ThH B
EFIR LTV, S abizukii, P. culiciformis DT e,
BATOGRRBERIC G, EERRSEASRL -1

(B2),

BE D2 5HIE, T O Ablabesmyia sp., Micropsectra
sp., Orthocladiinae spp. FHE DA ) A ZHHR AR S I sz
A5, FOEEEITI000 m AT TdH o7z,

B3t 28012 hORECHESHLRT. EH
AT LY TEROTALE, BllE L BIFERAT?2
DO = LV A TNB I EMNFDai 2L,
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P. cuticiformis (2o TH, 1991465 A~8 A2 350
d—sk—- bOFEET R LI TH L, cOT—FK— %A
BB E S akizuki (28 R ICHHT 2B B AL OK
bhETIZd~Bmm CHEL TV, £FO1ZH S5
IAETOMITETRENAL R, HEDIYIZE 4 A b
LSBT TREEIHRE LERL~10.5mm (FH
7.5mm) ¥TIhote LALENSZOT—d— ki3
2o AR THE SR, AELERSBOKE R
(IE L Tuvviev, —H19914E 5 A2, RS LR
DM I—F— FHIHFEL, KEVWHFDa—F—Fid6
R EAEFRPSLEYHL, OB
LizéZEBZORZ:, AEVEFOI—F— M5 I3

£4.5~9.5nm (EH7.2am) Thoroh, 8 AL Tio

9.5~15.5mm (FF3¥12.8mm) CHEL, —HidZ 08
BiliMe Lz b oo, UIEoE&til, BENI0924E
4 A6 5 ADMIZRS P GEYHEL, LA LT~NT
DT E Lz EZ BN, 20T —k— ME19904ED
5AML 6 At bDEEESRL, - TS
akizukii X 1 LWL 2FOEFERIF-Tb EE 2
Lk,

P. culiciformis 1Z19915E 5 HiZid, b hEvwa—k—
MR EFEISR. 5mm THEAIHA000 m™5Td - 7295,
ZOHI—F—ME6 BT TITHEE AL E L.
KOKEEDIT—F— FEEE30~8.0mm (EH
5.8mm) T, {EAEEIEI5000 mTikfEFEESN:, OO~
d— bt 8 BiZid7.5~11.0mm (EIH8.6mm) IZHEL
Pz, MRARIEH2000 mTHIRA L 2 ORI g A5
fbL7z s easill s izz, 8 Ao, — A S wna—h—
MIEREAN.5~3.5mm (F342.1~2.3mm) T - 7245,
C OB A TOMAIILHL0 m *Thot, LI HDY
A RL.0~5.5mm (F152.6mm) DL RAMEEE
6000 m 2B L7, COI—k—}it, 6 AP 58 A
ORCIHE L B OERIZ L A b0 s EE SR, &
DI —F— bz FNLEREDI992E0 4 A T THRER
BErAEDPDLLY, D HIZATTAYLEEL, KE1.5
~6mm (F#H3.3mm} 4 o7, 199140 8 HI12394E
FLI—F— rORY ORI FRLEIZE A LB
BAEE o2 REET, RET7 ~10mm DI $REDHE
AR, 5AHG 6 B TRbs Lz, 1991405 A
PH8HIIPHTHETAEAEGRAEL ) —DDa—
A b, SHRBHMEL-GmEELontds 9 HLL
Rl 2B a—F— MIGWML, KA 2ohidk-

10 EEBEOMEIBITALZRY D 4 h Db R

17o P.culiciformis WL S. akizubii EFtE1EL W] 24
OEFEYFH-TwD L5 ThirH, RHETLIHEIIEN
17 A&,

15000 ]
[ Stictochironomus akizukif

10000

5000

Density (m2)

15000 F
10000}

5000+

B 2 ihi#s0 (ED2) WA ESYL2HOIAY S
(Stictochironomus akizukii, Procladius culiciformis) D%
B UROEEOFERER
BERDRORE, Pk (S ekizkii) F 23006 (P
eubiciformis) ot ,

Fig. 2 Seasonal changes in larval and pupal densities of two domi-
nant chironomid species (Stctochironomus akizukii, Procla-
dins culiciformis) in Pool 50 (Site D2)

Numerals in the figure indicate larval instars and the letter
“P" indicates pupae for S. akizukii or mature fourth instar

larvae before pupation for P. euliciformis.

H4idthmgor—sroh@rfET L BELLZIRY
HPHOBRGERDOFMERNTH L, S akizukii RO
RBTFEIE4.63 g m™%, PHHARIEL6gm " CTho
f2o T L AR A. 32 mTITY0.2% & Ko, T
BEEETRYHOM% F DTV S 3R OFEHH
R34 g 2TO.5%, 2EOHTIR02%ITAE L
ot

P. culiciformis )M OB KBERIX1.51 g m™2% Py
BFE30.4 gm *Th o7, A ESHOFEHERI
0.38 g m™? {86.7%), 3 WM OEHIIFEIX0.05 ¢
m Z(11.8%) Th -1,
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Bk

Density (m2)
1 0 2000 Emergence Stictochironomus akizukif Emergence
F Emergence /
12] A / —} —_ —_—]— _
P
al 4 v
: - — /
I B e ——
E 4t " -
E [ N N
bt b
£ 0 )
o : .
® Procladius culiciformis
- 16 . .
.g I Emergence : E
@ . Eme ’ g mergence
| |/
8 - — ] j
4 - rd
L — ————
0 T 1 T T 1
M D J F M A M
1991 1992
3 HUNESO (JbpsD2) i3t h 2 MO R M OEREE S ORREE
HEHESHRFERENFEICRELTRLTH L, MikEoSm L b olEs hicz—k—} TIREE
#7Te
Fig. 3 Seasonal changes in the frequency distributions of body lengths for Stieiochironomus akizukii and Procladins
euliciformis in Pocl 50 (Site D2)
Usually two cohorts were recognized in the frequency distribution diagrams and these cohorts were traced
by solid lines as growth curves.
5
4|' SHetochironomus akizukli j 3.3 HROBEEEOREKEY
] 1 B 1 Ok 1 B L o b Lz, 1A
<O _ O AR 2 OFH kR % ke, BRI
£ .| _ _
s [ T B (g.day ) LOBBREEFA~S (E5). gid
o P . 1
=1t T |
2! IﬂT* _ g ={InLz~1InL)/ (tz1)
E 0 T
2 | 3 1 F27EL, L ARy (day) 2B ATFHERE (mm) T
. 2: Prociadius culiciformis : BB, S akizukii Y IcOWTIRTEAR (T, C) 128
1 7] LT,
o3 T e |
M J J AS ONDUJF MAHM g =0.0055+0.0014T (n =9, R?=0.501)
1991 1992

B4 HbESO (MAD2) KB EESTLZHOLZRAYY CEEFES RS, COMELI VR WA REEAE

( Stictochironomus akizukii, Procladins culiciformis) @ Z1H 3.8CTH o7,
B OFM AT .
B ORI E R4, P. euliciformis ﬁbﬂ-‘l 2w, ﬁ(iﬁti‘fﬁﬁﬂ‘ L
Fig. 4 Seasonal changes in larval biomasses of two dominant chir- PRONLZLOOHELZNBRTII Dol 2D &,
onomid species (Stictochironomus akizukii, Procladius RO AT S DB 1 e LT B o & %

cudiciformis) in Pool 50 (Site D2)

Numerals in the figure indicate larval instars.

LTw5,
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03T T T T T 7T T 1T T T T
Stictochironomus akizukii a

Y = —0.00546 + 0.00143 X
(n =9, R%= 0.591)

o

[ ]

[
T
1

Instantaneous growth rate (day"1 )
bt
=
and
T

o
Water temperature (°C)
0O —rT T T T T T T T T T
,T"‘ Procladius culiciformis b
oo Y = -0.00284 + 0.00107 X
2 (n = 10, R= 0.270)
B o002- .
= .
=
S i
o
2 0.01- <7 S
5 <
T LsTmm=P P
NN U o P W S A Y S Y Y
0 5 10 15

Water temperature (°C)

B BFH @A) o Al B 5 ok et o A B TR S K
AT S Y L
a: Stictochivonomus akizukii; b, Procladins ewliciformis.

Fig. 5 Relationships of instantaneous growth rate of chironomid
larvae observed in the field 1o water temperature

a: Stctochironomus akizukil; b Procladius culiciformis,

34 ARV HROEER
B6icLAYAshmd 1 BY/h OEEEREFRT,
S. akizukii RO RAEEREL 6 Ad S8 AZhrT
DT, 63mgm ™ * day '"TH Y, FABLIT—Fk—
FoOMEHE L Tni, 6 AiZhfbLAH Lvnwo—
F- FABERTEZESS FHIIHNTH, H—20
INEWE = 2 BB SN ER DL EERIZ4.36 g 0T,
HEER/BEEIE3.0TH T2 AFDNANS3A
ORI EALERFTERA TR P70

P. culiciformis SO R RAEHE IS AP o6 AIC
PTOMT, 64mgm - day ' THY, ThLELR

10 BREZHEOMIEL B S22 A BBt

Liza—F— POEREIIHEG LT, 8 Bicsa{kLi:
HLva—:k- PPRETS 9 APSI0RIIMTTIE,
L)—onpEnE—-rithbRL, EMosERd
2.06gm i, AERE/IAGERBATTH 72,

80

L Stictochironomus akizukil
L 4360 mg d.w, m2

T

40 .

L Procladius culiciformis
" 2060 mg d.w. m™2 _|

Production (mg d.w. m 2 day"1)
o
o

40 .

N s ——— |
Ol uTuT AT sToINT DT yTF Ml Al M
1991 1992

B 6 ith4E50 (MeiD2) WBUTABES TS 2HOZ YW
(Stictochivonomus akizukii, Procladins culiciformis) @)
I O FEH LR
HROT ORI 5 A #A 519924 5 AR & Cog
HEEETTT,

Fig. 6 Seasonal changes in production rate of larvae for two domi-
nant chironomid species (Stictochironemus akizukii, Procla-
dius culiciformis) in Pool 50 {Site D2)

Numerals below the species name indicate annual produc-
tion during late May 1991 to late May 1992.

3.5 P. culicitormis RO B

T 2IZIE P enliciformis R OEMEIR T, S. akizukii
DEBHHROMIAT 5 8 A~ 9 HIZIE P culicifornis O
3, AELNIBRILS akizukii O 1, 2EEHRERHEL
Tz, 9 AMPBI0HIZE P culiciformis D 4 KSR
S. akizukii D 3L LA L T/, S akizukii D 3
AL 8 AICHMBEBISEEEL TR, P
culiciformis O 385, AEEIME &, S akizukil O 2 i)
HEIoHE{HELTwAENAALNI, P
culiciformis O 4 Brkhdlid, HERXEWL2HS, FLHE
D2EEh R LTV, [ L Tanypoediinae |28 ¢
% Ablabesmyia WM LA L T /o, EEBENOLRIE
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BRERCE
£ 2 WA D2k LIRELB R/ Precladius culiciformis R OHILENE R
BILER I EREROAFTWOER S P culiciormis DHEER L, TOEGERMSATRT 250
ey (HMBHE, %) 25T,
Table 2 Digestive tract contents of Procladius culiciformis larvae collected from site D2
BT &% R SHOBELAESS S R {AKAL, HBLBRARE (N, %)

Date  instar ¥ Food item Percentage occurrence
Stictochironomus Procladius Ablabesmyia &I  Stictochironomus Procladiys ‘Chironomid
instar 1 2 3 instar2 instar | 2 total

30May 4 15 0 0 0 2 0 0 13 0 13 13

1991 3 29 0 0 0 - 0 0 0 29 0 0 0

2 1 0 1} 0 [} 0 O 1 0 0 0

1 Aug 4 17 1 i Q 1 [U | A5 12 6 18

3 15 1 2 0 0 © 13 20 0 20
21 Aug 4 14 4] 4 0 1 1 0 '8 29 14 43
3 14 1 3 0 0 0 0 10 29 0 29
2 3 0 0 0 0 0 )] 3 0 0 4]
26 Sep 4 20 0 1 1 1 0 0 15 10 5 15
3 17 1 0 [t} 0 0 0 13 6 0 6
2 1 0 0 0 .0 0 0 0 0 0 0
210t 4 19 0 1 1 1 0 o 16 11 5 16
3 20 0 1 0 0 o 19 5 0 5
2 1 0 (1] 0 D 0 1 0 0 0
11Dec 4 20 ¢] Q 0 Q 0 0 18 Q Q 0

= LTI%?;‘E_ﬁ'(Auiacoseim, Surielia) & SR Closterium, Euastrum)

B CSHERATRT TS, BEERAST STy, TH1L
BFOPIZIA) HIMHE S EEE (R S h Rl

8 BT, P culiciformis @ 4 ﬁ%ﬁb?ﬁ@@%, Ig o
29%ITHERR SN, ZORINL S akizuki OTHEHIED
EMGROMBEMTH B, 12A121 P culiciformis S i
DEFEIZGRI AV A HREALL L o T P
cuticiformis @ 2 @A T O VTR AEETRI G B w
A, LAY HHBER AL Tl o7

WEFNOBERAICBWTY, BEALTT (3,
4 B 60~100% ) O P, cuticiformis HH L,
Suriella sp. % QX RITEE & Enastrum sp., Closterium sp.
DR OFEFEIHR S NI,

S. akizukii DL HOFLE NG KER G D H & A
GRIWMMERDLOREWH T ThHoR, 04
Aulacoseira spp. % E DN DI HEIHEE S i, P
eubiciformis L2 RL Y, RBEOBRESHFEHFRIALN
i alie 2O HHLENEWARE, Loo
S, ahizukii YRTLED L DT,

4 % K
S. akizulit (N, LB, VR, (P, S,

AR, RS, HEMEESOE, ARES SRR
BHOWBIZE CHBELTHEETH S (Sasa, 1989) &
FEHOHOH (HEHZEE1478n) KL EBHLTw5 3
DN, FEDEE I ICMEY (Iwakuma et of, 1993),
FHEOMATOSG I PHFNCLHOM CILNREFTTH
% (Sasa, 1984: Iwakuma ef al., 1993), % B, Bif» &
TS, akizukii DR BARE SN T 54 (Hashimoto,
1982), EEEHPE LT IOROHBREFFESATY
% vy (Kurasawa et al, 1982), 72 H &L BIE A
Tid, COREBHENHESIN TV LWL HITHD

(Dowling and Murray, 1980, Wrubleski, 1987; Rosen-
berg ¢t al., 1988),

Procladius BOHR G ERBHMC LI LITSEEICL
bo I, Procladius HMARER 4 B c 8 2@
N5 ET, BMESRHZEBTE L2 L (Mundie,
1957) ob, feotEl b LERBHToERCHERTS
AlmvbbEZHND, LHLMESOTOERFIIETL
HEOBEFREREEH 7Tmg0 1 H ) (G RE
#), BHCBEAARLTVALE W) ZLEELLN
Ldrolte Procladivs BB E It EEAICHBE L T
% (Dowling and Murray, 1980; Wrubleski, 1987; Kura-
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sawa ef al, 1982). B r ROBRELERBMWIETD
Ha oMM L15~1260 m *TH D {Kurasawa ef al.,
1982), EAIHAETRHRESHA TV RHETCORED
BRI, Vb DT EL1000~5000 m™*Ca B (Dusoge
1980; Siegfried, 1984); SR E R DI 2B 5
Procladins DBHERE, Th I TORKRIZEG 28
kA5 R o Ty,

S. akizukii DEEEHFIECThore THIEHE Y
oA 42X A (Chironomus plumesus (L.)} TRG
NTVEED 4T (wakuma et al., 1988) (IEHT—HL
Tz, TRBOWCERIcsAdT LY~ b))

{ Chironomus nippomensis Tokunaga} DEEEHFHH4.0T (5
AERRE) X —HL Tuwwi, OO0 nipponensis \35#%
B OEEATI0~20mm & LR RECH BT, HOM
DFEF TR I ERORFBE2724C -days DT C 1
THERFFET LTWAE (Iwakuma ef al, 1993). FHEMN
JH O MK O BIREE 2050C -days BB OMOBRRWR L
(TR ETH D, 728 akizukii & C. nipponensis D5
FEELIFT-BLTVD, LA TKEORMGH,S
i3, ERREIZBOTH S abizubii 12 1 FTEFEZT
THEIEATRTHLEELLND, LALEALRKS
b, S akizukii O—HIZ 1V ETHRELET LT3
LoD, HECERFICZELELTVAHI LATRSNI,
FHIRIBEON THEREROHROMIZLRL T, fifbh
DRFEFELHLIEDIE L LMD

HAD2IBTLIA) A DELEERL6 gm 2

(S. abizukii), 2.06 g m™? (P culiciformis) BIVEFD
6.42 g mCRE I BV B 2200 DR BRI
BMLTYD (CHRE 1986), HETHBUFRILS. akiaukii
1.46 gm™ % P culiciformis H0.44 g m *Tdh-770 S
akiguwkii DEVIHHLERD 5 5 1 ~ 3 WD HIF#10% O
0.4 gm ¥ Eirvrow, HILERIERWEShBa
A NPT TP culiciformis DEER IR HITIL
F+aThrbiEiohd, ERERICETS, O
BIZidBE BB WEEED P. cuticiformis BHERIL, F
CHEARRIL IR S TuLDOTHS I,

5 D225 5 B SEAA I EE3E (Cyanophyta) @
Anabagena sp., Chroococcus turgidus, Oscillatoria sp., BE %
4 (Bacillariophyta) @ Awulaceseira spp.. Frushelia rhom.-
boides var. saxenica, Actinella punclata, Suriella Hnearis,
Pinnularia spp., Tabellaria spp., #R#E3H (Chlorophyta)

D Closterium  spp., Euastrum  crasswm  var,  lumidum,

10 ERBEOEBIZBIT DR 3 DRDE B

Gloenblandia neglecta var. neglecta, Pleurstaenium minu-
tam var. minutum FTH L, REETERMORREHD
B LTva ($HNE, 1995), P culiciformis Aot 4
NRTOMBEEET, hsDEEREO ) B Surielia
H O KRBV R Closterium, Euastrum FOFERY & <
BRL T, AEICEERDE O Aulacoseira spp. i,
S. akizukii DFLEICIEE LR ONH, P cubiciformis
DHOBEILEIIER AT R d o e P euliciformis
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Photo 1 Pool 50 viewd from north R 2 ZAN {Sticteckinmenus akizekii) KhuLIRER

Photo 2 Larval head of a chironomid, Stictochironomus akizukii

O S

B 3 AW (Prcladius culicijormis) 4 BidhE & & OM TN
a: IEHE Suriella; b Stictochironomus 2 Wik d; o Procladins 2 @ikl
A4 =i 1 mm,

Photo 3 Fourth instar larvae of Prociadius culiciformis and their digestive tract contents. a: Diatoms (Surietla sp.);
by A second instar larva of SHetochironomus; c: A second instar larva of Precladius.

Scale= 1 mm.
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Measurement of Cellulose Decomposition Activity by

Nylon-mesh Method in Mire Histsols

AW . e 3
Mikiya HIROKI' and Makoto M, WATANABE'
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Abstract

Two types of cellulose filter paper in nylen meshes were buried in histsols at 13 sites in Miyatoko Mire for
6 months. The decomposition rates of the filter paper varied from 0.01 to 0.83. The difference of thickness be-

tween two types of filter paper did not affect significantly the decomposition rates, while the site differences

affected significantly. This result shows that the nylon-mesh method is useful to estimate the environmental fac-

tors responsible for cellulose decomposition in a mire.
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Decompoaosition rate of the No. 514A

1 No.5M4A 3 X 0FNo.526 5 8O TR
Fig. 1 Decomposition rate of cellulose filter paper, type No. 514A

L " 1

and No. 526, in peat soil.

# 1 EAU-RHREOEHERSGEHE (GO
Table 1 Contribution rate of the study site location and the filter
paper types to the variation of cellulose decomposition

rate in the peat soil

PR HiE AR S SRUL A w580

A 12 1110 0.093 4.97** 0.883 65.]
B 1 0.022 0.022 1.21
e 12 0.224 0.019

{e) 13 0.246 0.019 0.473 34.9

T 25 1.356 0.054 1.3%6 100.0

A KA ;B AEAEINE | e #MUELIDE
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The cellulose {ilter paper used in the experiment
The left sample in the nylon-meshes are before the experi-

ment, and the right one are after the experiment.
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Photo 2 The buried samples in peat soil
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Microbial Community and Activity of Cellulose

Decomposition in Peat Soil of Miyatoko Mire

AR - 8!
Mikiya HIROKI® and Makoto M. WATANABE'

E E

1 B S e SRR D BT 19924E 4 H A B10H 0Tl 4T, BIROBmE, A L RRBD
P, 20 2 2 EEE ORI D W T, FOES, FRIEMAITRTA O, MESFcLn (1)
LI HFIATY, ARIZTY, FeIXATr IOy MIILD CEERT, (1) 2eie "B O
Wi AT s (D) I XrredheRth, kB 030 R, RETREITREESRO I T
E L SEOERATRET CREAIILARE(AEL Y, LEOESTI >N > [ OMEIZOBEIR S, 5
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Abstract .

At a total of 14 study sites in Miyatoko Mire, including hummacks, hollows and soaks, a field survey was
carried out from April to October in 1992 to determine the characteristics of microbial community and decom-
position rates of cellulose in peat soil. The numbers of fungi {2-100 X 10°CFU/g) and bacteria (8.5-9000 X
10°CFU/g) fluctuated with sites and sam[;}ing dates, espctiaily the seasonal fluctuations of those were large at
hummocks, The numbers of cellulolytic fungi (6-4000% 10°CFU/g} and cellulolytic bacteria (2-20 X 10°CFU/g)
fluctuated with sites also, and in Sphagnum peat at hummocks, cellulolytic fungi were predominant, while cellu-
lolytic bacteria were predominant in the peat soil at soaks. Decomposition rates of cellulose filter paper for the 6
months varied from 0.0] to 0.83, and those were highest at hollows. These resuits suggest that microbial com-
munity and decompaosing activity of organi{; matiers in the mire were not umiorm, and these vary with the con-
figuration of ground and vegetation.
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Fig. 1 Locations of study sites in Miyatoko Mire.
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Table 1 Configuration of ground and vegetation at each study site.
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Characteristics of Chemical Properties and Organic

Components in Peat Soils of Miyatoko Mire
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1) PRSI TR0~ T0em R E KRR, 140~150cm FLTF240~260em L2 AVHB AT L Tva/a,
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Ao, BHEOERESEESOERECSOLEEIFES LRHITEL L, TRTREHDEORASSFEELI LN
IR (A :

Abstract
The objective of this study was to make clear the hehavior of chemical properties and compositions of orga-

_ nic matter in peat soil profile under natural conditions. Twenty peatsoil samples were collected from Miyatoko

Mire according to depth of the profile. The results obtained were as follows;

1) Inpervious layer was found was found at depths of 40~70 cm and woody fragment existed at depths of

140-15¢ cm and 240-260em.

2) Most of mineral contents decreased gradually at the depth between 0-70 cm and these values increased with

depth in lower levers of 70-200 cm. 1t seemed that layer of about 100 cm and 200 ¢cm had been exposed to dry

conditions in the past.

3) The forms of organic matter were measured as polysaccharides, hemicellulose and cellulose according to the

Waksman's proximate analysis. Compositions and contents of {ractionated organic matter were influenced by im-

pervious and woody layers. Ratio of pentose to total saccharides was relatively high in hemiceliulose fraction

compared with cellulose fraction. These trends were prominent in the layer where the fresh plant residue ex-

isted. The percentage of saccharide form carbon in total carbon decreased with soil depth. This fact suggested

that contents of humus substance increased in the lower layer.
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BRTHERBO g 2477 RMHELHRICEAR, YV
AL-—itEicEn 1
T, 12FpHEEE L, i e L, R
WEEME L, 2WTHEEE 1 !
¥ ol ALEEE L, 300~ 700nm DN % T L1,
b) Hokili

Ty - NrERNEORBOREE Y E2ICR
F LR SEYHBEFS 2@LEBTIIBL, BEK
25ml ZA0Z, 105C T 5 Bpfifmt L7z st Lo REIC L D
BN S 2 S8 L, KW THEBKT2EREL,
HIE L EHE100m OFEEE L7,

1Ty = ¥ 100m]

1y~

o) HamEIk SR

ok % OB 2 A 88 L 3R2105T TEbkTE, 2%
HEEE25mI TN, 105°C T 5 BERImM L /oo W8k, 2 %
YERE N O VS L BBkEE, 100m B E LI
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d) BEEERINK SRR
IR R R F105C CuEsIiliR s w01, 12
MERESml 3N, ST 200 EmEE HEA

115mi T250ml BT B 2 I2EvoAd, 105T T 5 iR

gk L7, 3k, dOa8ic X hinkafeth - aEE L,
AL DBRIRL, 200m DEREE L1,

e) s

ARG AT LB 105C TR L,

2.6 BAH, MAKIEHOPE
a) RREOER

Bokil, WERWKSBESICOVTRNCTF7 4
-l NEESRFEIER L. LL, SEREKS
BEGIIOOCTIEEA S il L AIEAE L S
%, TEESRA0.5g A, 2R BRSO 2TV IEH
A RIEGIRE L TlRELLE, WIE L. 6102
FAHESIIOWTLNCTFFAF— L DEREL
AL
b) &REEOFE (BHEG, 1993)

BB D LTI HEA0m 123 L, 12M b
V7 NA UMY ERREN2MELD IR,
105 C 2 REBIINAK B & TV, O—F ) — 20K L~
#—ThrU 70t ORRELERE LR FEKIEM I
IR LIERL T,

«#?—2%&@7»:—1&&&&?%7k1ﬂy
Blok ote 3, Ry b—AdFo—2 el
AANT AFZEYERL MEOSGELEEEL L,

3 BRRUER
311 RHEHOBE

WAHSIE I Ny, LY, ARHVTENEFL, M
FAUEHEAR D NARETH o2, 0 ~40em OFHL
BREBITRITA 1245, 40~70cm OBfETIRI L %
LETHRGBOBYHRSSRBICFEL, HHLDR
BEBELTwis, SWEAKIEH 5 IR
EBRBIR ST iz, ZORBOTIIZIGEEES
FEETBIRAFML L. LI, 140~150cm, 240~
260em ORI ARB L EM LT LREMTERAGR,

FZ140~150em B CRANHBALAPBHTHEL, IO

FERECRRBF ZOEREMITEEIIZN LML T
LA (8K - FEH, 1973), @EIC—BHHRILS R
Lo e ARG,

13 ERIEMORR TEOH WM & 815 1

3.2 E kemmH

WE DL CRBL R TR o — e p et 2 B
2, 3R L7

pHii 4 ~5 OMEMEER L, 0~40cm OFEE L T
B, 40~T0em DBEEHBRE S LTCESEBIZLWEL
it LB LTVA, SO LML, REEHKIZ0 ~
40cm D LB TIOAKFER AP L BEHHITH O, 40
~T0cm OARERE & HRIIROBE FTRIMFRLL W
Adhbnb, TAREBIEEHIET T 5 O35
SOGBICHES HBBFOREENELOND,

EhFE, TBEL H40~T0em B2 TEE» S
FES LR L, FHICHDEE LT ORE TS S40
~T0em OB THE RV, FOTFTHTHI0mE T
wAIZHML, 36IlELOTHMIROLNDLON,
190cm LLF OB ATk &R ER50%, £@EF IR S%H
BER LI, 37, ONBIEEAEDBAIT30~40
OFFTH - 1245, 40~T70cm, RUF DL TFERUL40
~150cm BB CIXRA Lc#hd, AKEOREIR
B, K50 EDm G C/NER LTV,

K B OTENI8.2% TH LAY, 0~70cm Tl
EfEE LM BRUASFETA LS, b0 L
BORAYSELHELTVE EXEESNE, $7,
100cm, 200cm B % D RE AL CTld¥E T IK G ORIA20 &
NAHIZ EHhG, PO TEREOEE ST/ 2 & AYED
anz,

ERBERRUTE) A EBREOEBFHLRBTH
¢, BIF90~110cm ¥ T s L+ 525 S b
DA AT B S 200cm Tl R ORE AL T AR & 16
ERL, WFHURAT DEIA SR L, 2O s
WS h, TR ATHEEIRO bR,

BE R Tl 44mg g T HAT0 ~ 10cm D
BTELEC, 40~T0cm OETT CEI SHIZEVL,
190~200cm (22T THUM L 2 %EA T2 (K3 ).
FECTHERARGMERT I LI T REOFHES
&Y, KA & FRRICREN R LR AT S A, B
AU L EEZOENTWE, BEGR, SROT
NI LEREHIZI90~200cm GBHETHEML Ty
A0 (K3), ThEZOREOLKFE SRFEEHRY
HEEIZEL L Tnwa I e, L IIKGPETHEIL
TWH I EML, HEALOLMOHAIFISL D, 5
{bAsi4T LiR ik 0 L@ LA AT LAz 2 2 A% hdtbh
Do
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RREHIE - 0 - AT B

pH (H.0) T-C (%) TN (%) C/N Ash (%)
30 1.0 50 0 20 40 60 80 00051015200 20 40 60 0 5 10 15 20

46.5+7.5%

1.31£0.25* 82+3.1*

Ca(mg g™') Mg(mg g™") K(mg g ") Na(mg g7} P(mg g ')
0.00510 1.5 2025 000204060810

000204060810 000204060810 000204060810
L1 [ T )

0.20.1* 0.10£90.01* 0.2710.,07*

Impervious fayer

Woody layer * Mean:+S$.D.
B 2 BRtofbi

Fig. 2 Chemical properties in each soil layer

Fe{mg g 1) Allmg g ) Mn(xg g%

0 2 4 6 8 100 10 20 30
RSP N N

—

4.14x1.12%

Impervious layer

EZE Woody layer * Mean=+S.D.
3 BRENOE, TAMIZYLRUFTCIANCER

Fig. 3 Iron, aluminum and manganese contemts in each soil layer

JILEEBOIRBNOIAER L. SELEBRD
TAHIIIHS. 98 ng ¢ !, $816.31 4g g, HFAS.58pg g
FHEL, VTHL0~40em OBUTHLLIIE{, Zh 3.3 T4/-)b ALY HBES
REEDEHNRBORELEZ GMD, T4, 140~ BS5izxy /= N - iitinm & R E I
150cm DARRIERIE O LERE L, LE{EAFRH LR DVWTR LT Y 2 — b« N e 5 3 H,

190~200cm DT b MAE ROMNAED &1,
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280—300

Impervious layer

Polpg ™)
10

13 EHHRERORRDROFEDAR L B Easi

Znipge ™)
20 30 40 0 10 20 30

16.31+7.45* 5.59+645*

Woody layer * Mean£S.D.

B 4 BEMOESRSE

Fig. 4 Heavy metal contents in each soil layer

Wax and resin (mg gnl)

0 5101520253035 40

A O PO RO O B S B

Impervious layer
EEH Woody layer
"D655" denote the ratio of absorbance at 665nm / total carbon contents x 100

—~ 90-110] &
E 110~130]

2 130~140
g

&

Abs. at 665nm, D655

000 050 100 150
b L)
0—-10] &

10~15]
15~25] o
25~401 &

40--70]
70~90

140~150]
150~160 ]
160~170 ]
170~180

180~150 |
190~200 |
200~220 ]
220240 |
240260 |
260280 |
280~300 ]

—&—~ Abs.at 665nm —e— D665

B 5 x&ys—n-RyVrlite s EoNsntty

Fig, 5 Wax and resin contents, absorbance at 665 nm and D665 in ethanol / benzen

extracted fraction of each soil layer

#Es, 7o/ - VERU—HoOBRENEIN, BRLER
TIRECDBE T —AEC100 mg g  UTF Th b 2 LA HE
X hTwv 2 (Given and Dickenson, 1975), #34 L 725
FHE13.1~38.7 mg g~ ' OB R TZ OFH41i419.0 mg
g I Chh, BRIZI W ERIKEPo/, TO
B L AEBOERE, =y /- - ~r¥ K
AR O Y ALEHE DR DS LRI L 01k
BENTWAETHThHb, £/, LBMNTOMEREIE0
~70cm DAEKRE, 140~150cm, 240~260cm DA HE

YA

RUHIEAAET LT s EE 25N 5200cm WD

S CTERE L B IR,

FAT OO O L #2420, 655nm {4
BRRIN S HRRREH N2 e hb, =8/ —
e RV UREIZEY PO s VWL FOOT 4
VAR Sz e E R Hh b, FIRS (1971) 1
BKHAIROLY /= - AL ERHYII OV TRETL
725 R, 655nm DGR & ot (BT, D655) i,
THOREIIL - TRE SRS LU, SO R%
TH AL AL LAEMIEE N EEH G
LTwa, £#2TD50LFRTCHELr 5 &EBHT
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RHEE - W WL - R

O R B BRI % BT L 720 655nm DU SEHE &
DESSOZEILILIEIF—F L, DES5OZELIZ40-~70em DA
BB K 1F140~150cm, 220~ 240cm O A H RGN L
TWwad, RBTETE L, 170em LFOBTRIES
iAo A MR £ LA (BG5 ). iy
OO TR R TIL I CaMahs 2 L5
NTWAHI b, DESSATREITZE LT AIEILTF
BTSRRI E TR ENDLI TR
LTwd, 37, FEKBRURERTOMMIZ NG
OB O EEDBMA RS > TnB I & &, Mk
HMESHTETAI KRBT L EELLNS, &8,
7107 4 LY RO L % H655am OULLEEAT 0
~40em B TRFFEGBEINE R LA, JHid
Hoyt (1966) #5438 L Cwvr 5 & 9 \IRKFEE T
BHRICHET A2 BT T 1 VEEWEST TR L, i
FH ey b wIHRTArUO 7 VEWELERET S
T2 ThbEEZ LD,

3.4 #okihd, SEERINA SR UTRE Mok 26 i 5
{6 iCHWATONF Y A, Ay - AROELE
SRlLTme 37, RIVIIEHSDAF A R F—2
I (LATF, Hex/Pen) @&fLzRL7,
AFY =R, RV =R EDEEMLROIEMER,
WENORBREORE & &, SEEEINK SR > SRtk o it
SHAMBOMETRL, BEEIC LD SROMER L EOK

Total saccharide (mg g~ ")
0 10 20 30 40 30 0

220~ 240 J3
240~260 2
260--280 |8
280300 |2

Hot water Solubie fraction

i Hexoses =a Pentoses

- ‘Total saccharide (mg g~")
50

2% HCl hydrolysis fraction

* Impervious layer

GFTREWMFTHELLINL Z EFBED LT, T2,

Hex / Pen i3 24K 0T i B 43 & BRI K 4576 8 43 -C 12 3L
LT b, arE TRl s TR bRk
{EMIE SR EEHETHL L 3N DD (Waksman and
Stevenson, 1930; Stevenson, 1965), T O SHERILE
BEIC L o THWHEbS D Z &5 (Given and Dicken

# 1 BEREONF IR0 bR LOTEL
Table 1 Hexsose/pentose ratio in Waksman's proximate fractions
of each layer.
Depth  Hot Water HC(l H2504
(cm) soluble hydrolysis  hydrolysis
fraction fraction fraction
0~ 10 2,33 . 3.34 24.44
10~ 15 2.49 3.66 14.24
15~ 25 3.46 3.25 18.45
25~ 40 1.60 3.05 17.26
40~ 70 3,49 2.38 15.25
70~ 90 3.02 2.07 17.43
90~110 3.90 2.53 14.59
110~130 3.19 2.35 14.13
130~140 3.74 1.96 14.76
140~ 150 2.17 (.96 10.58
150~160 2.52 1.50 10.74
160~170 2,22 .44 13.29
170~180 1.94 1.4] 8.67
180~190 1.71 1.57 t1.11
190~200 2.37 2.07 10.85
200~-220 1.64 2.32 15.93
220~240 1.64 2.44 16,22
240~260 2.05 1.72 14.95
260~280 1.57 . 1.98 9.76
280~300 1.78 2.03 9.44

Mean+SD 2.44%0.77 2.19%0.73 14.00£3.79

Total saccharide (mg g~ ")

100 150 200 0 50 100 150 200

12M H2504 hydrolysis fraction

** Woody layer

B 6 SRS I BINAKGRR I O S HE R

Fig. 6 Contents of total saccharide in hydrolysis fractions of each soil layer
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son, 1975), WHETOHWBYWIIEU L -HEE2EL, £
OfEF Hex / Pen AT HHER L-EEZ 61D,
2K T 4 14 25em LT OB CEWThbsHTD
TEATOLNALOD, T S5mg g 'RHROMWER
LT, JHUCH L, 25em T TOBMTIIERRE TR
BHTEL, BEEHIIHEPTHMEAER LIz, TTICHE
LML LAEA (BHS, 1993), #AKE
T 5 12 5 5 PR HE i R O P LA R B R kAL
WA Red 52 k56, 25em £ TOEETORERE
P TRICH~BI S PICE W EATEE S G, £,
ARG T AAETHMT bAAE TR LTS
A SRS L2 P OERIBRLTwA L
ELoNRD, $7, KEBTHBCEOBA L D&V
M%ETL, RRCHOMESELRL LR SNE,
FERE A 57 R 45 Cid 0 ~40cm ¥ TORA TafR
DS I, R HYARISHEE S DKt h
BV L EME LT D, T/, 40em LT ORI TIE
WREINK S RE ity BT & Ad dvidididfiE
halRERLE. LaL, EFELE0LINYN-2E
RIS R A R R T 5 I, N b
ARHEPEICERT A SN TV A I AL (F
1, 1984), tEREINARE S AESREICE TN DM

Clmg g™
*0.60+0.67
0 5 10 15 20 0

PP SIS NS S |

0~10
10-15
15~25
240
40~70
70~90
90~110

= 110~130
€ 130~140
2 140150
150~ 160
160—170
170~180
180~190
190200
200220
220240
240~260
260~280
280300

T
00 10 20 3.0 486

Saccharide-C (%)
Hot water Soluble fraction

Impervious layer

rrTrrTrl
0.0 1.0 2.0 3.0 40

Saccharide-C (%)
2% HC hydrolysis fraction

13 EAREE TR R IR O A IR & LR

AKFMENGOCETERBELTHE I LA pdtbi
Pro S HICEMRILES IR EEZ LN D200m BT
100em BT DB =it SR EATHL T L L 17, Hex
/Pen b IS B = & s, kb HRILED
DIFE L TRRE N,

— R | U T RN OR S R 1 D BRI I A o AR
S AT TE LT BB E LV, K
HETIRSROMPDREOTHEIC L ) 2% h OROFH
PWASTEIL T Ho 0 ~40cm T TORIBLIEHBE LA
BEAERICHEET 00, EEMASEE A
/28R LT B A8 ADem DT OBHCIAEREINK
SEESINIINET 2 ROHERBSTEL SR, 26
EBDRILED LAY~ AOFERO TENI L
AHMTHDL, ~F V- A0BGTREROEE T
7 EZHRABRETE(, BHOEA TR HEE
KA AT IR TEHVERMER L2, & 510 Hex/
Pen 2 b R ARH LN, 100cm, 200cm H HZ DR
OB IR T IOP LR Ui, sy
BEOBHACF A b = ADHWIRH -7 T L'
EELDTHD, '

7 i2 Waksman SV AT EBE - THUH S /- 4B
FOLRERRUVEBSOEFRFILEO ARBHIRORE

Cimge ™!} Clmg g™
*6.27+3.37 *4,96:+1.43
015 20 0 5 1 15 20

T
0.0 1.0 2.0 3.0 40

Saccharide-C (%)
12M H2504 hydrolysis fraction

EEA Woody layer *Mean+SD

@; Percent of saccharide form carben in total carbon.

B 7 Waksman EEUHIFES & 5 54 B R OmII SRS R UIEIR R G

Fig. 7 Carbon contents and percent of saccharide from carban of Waksman's proximate anaiysis fractions in soil

layer
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RRHEEE - B - T - LT

G TR L, SRERISER LR, ERnks
B> BRI R > KGO E R Lz, 242, £
FOLERERIIESAERREO R IR EEINK S
STy b= AHFRPROW ST Ema I iz LD,
IR A S AR > TR K 2 > Aokt DR R L 72
FE-T, WETHEOARDHIZREROZ I, B
DA oEREEm T SRS LATREEI N, HR
KITECAEOEEIEAI v — 2 ThH Y, THEEN
KARE L a— 2 BT 5 2 25 (Inoke et
al., 1979), IRERTIE QA EM M EEORMEH O
BEEfIZEPTII BN, £, 02
IEREIK SR E G O R FERATRES L RICE T A HE
FLHMBTEL, &6IZHEEE WRENKSEES -G,
AL BRI L E Z LA 100em, 200cm FI
OB TREZPHGIII, ERfkiote ) FEm~
DEBENRD LN,

8 IEBMTEDAILLT—A, Ll —- AR
DY EROELETR L, &8, V= rERON
EZE-Y, RABERECBNTE kA o770, BE
PRV DBEFFATWLEELLRLY, Tht
EEO LS LA,

ANIbLO-AEETFHECIELY-AEEEY L
HoTwhbon, 0~40cn OFLELHEMEETLE
WE B TE <, 0em LT OB T, bt
H LA BN BBICE LT 50, K& 2K

Hemicellulose (%)
] 5 10 15 20 0

*546:£2.55

Led  Impervious layer

Cellulose (%)

] Woody layer

Bhohfhdost, SHIHL, Eruo—-25HEE
40cm AT OB Tk~ 3 20— ZTH~BS 205

{, FRCARERTEL G olie IEEAIT—AHNT
TN = AN IR R A A T SRR T
LEEZLND) Vo rERIIBUEROEIAANS (7
MR D &5 2HBI 0 5 kv, RS L3I
T HHH A bR,

AR OFERE L EREFIZ40~T0cm QB3
YEEMETATEKEEAEL, TOTHICIZ140—~
150cm & F240~ 260em (I K HBAHIEL, ThH 3D
OFF Y T BRI AME OB L O L B USH M (2K
ECRETAIEMNHH LA, $420540cm & H EH
=T r SN R B B - oF Pl W & e g a2 i}
PRESSEIIHFEL, TERKBIZLIRBETHRET
SHEBMOTR, SRILFERGOBESRL DI LA
Lk lol, 86 EROBHETCOEERBRENTRIZ
e hEe I Ehh, BEORFRENRES (K
fELTwaZ kB bhi, £/, TERNZOOKE
& O L ER TS IT TR T Db & ERERE 5 O I AR
HHh, BEIIEREEFIIBNTHLZ EAHL A
Lot

AT EAER S & oAb & L i RE R I /2
A% IBEAROVEER® S O IR T 0I5,
FENE B OSHREAEE LSS IS D W T A ME 2 N A BB
b

10 15 20 20 70 90

*5.29+1.84 *71.72+6.31

*Mean+SD

8 AIbNT—R, EAT-ARF)F o 5ROEE

Fig. 8 Hemicellulose, cellulose and lignin contents in each soil layer
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Appendix 1

PR

Meteorological Data in Miyatoko Mire

Seiichi NOHARA! and Toshio IWNAKUMA'

SCRPEHLARE Y- VI ERBENIE (i
139°70°05", HEAE37°14 54" V23R L A K Bl i (4
ZUFEy b)) RHESHLF-FONINIESHA,S
193ENA T TOF -y HEH LD TH L, KLU
Fo b (B 7L o 7 KK) 13199145 8 Bz L (1
1), BT 2BW &0 100 LA, £F0
19928E 128 148 ~1993% 4 H26 B 132054 1B % 97
Vi, PRSI L e o 72, 19934F 6 A~ 6 H23H 24
FEOBILT — 2 OH —HEELTF -y KIHE R - T
B, — ¥ 17— (Datamark LS-3000PtV, E1UTHE KK)
27— 5 TSR L7, A/D RIS EHEELG v, W

01T TH B, MED2HFENCY 3 —I123BE LTl
AR ORI LAz, BT - Y RE12T 57— 5
(256KB), 7HuZAH8Fx &0, AL AANI]
Fr RN THE, TFvr2NeMiv, 23+ A
FeyOF -, FovRERL . KRBT RE
FTHBEH S CRERT B R R 1R,
EHB7rAVIRABCTAF—7 7 4 MIZEEL, HE
B 7 b TBT, HEKME AREMEERS (&
2)o

Lk, SOEHTH S b OB L EBHEE L
HBEDEGCODEERRL, T R LT,

B 1SS

Fig. 1 System of meteorological observations

VEERGRFERT AR IR
T305 KR LI 16-2

Environmental Biology Division. National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305, Japan
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1 ABMETE RO
WEEE BAFR Y W - BT - B 7
Rk BERRESTHF (JPTI00) E-705 -40~350T - JIS ARR BHEBEG, - ®iE3n
i HEFRAEREL Y E-705 0~~100%RH + +3%RHELPY BAER - B30
i} KI~HFrar—4  A802 0~360" - £5% LA T A 70ms ™' - RGHES. 3n
A B~ FER A-702 2~-50ms ™"+ TMRY-NESRENY  THEUA7O0ms ™' - ¥GHES. 3n
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Pk EEITX B-011 100mmh ' ELFOMTE3XLA 0. 5m/ LGEHFHEE - k-7 — %L
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ft1 mEREEART ¥

#2 HEKEEAST -4
Table 2 Meteorological data in Miyatoko Mire

# H EH SR il B Agta Rk - bz
Year Date Air temperature Humidity Wind speed Solar Precipi- Soil temperature
radiation tation
T OBRW O OEBK TH B4 By B 5 I - T -~ i
Mean Max. Min. Mean Min. Mean Max. Mean Max. Min.
T T T % % ms!' ms!' M m? mmday! ¢ T T
1961 8 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
a2 23.6 301 18.8 1.1 6.4 10,43 3.0
23 23.9  29.1 19.8 1.8 0.7  11.45 1.0
24 19.0 22,5 14. 1 4.2 il. 1 8. 32 0.0
25 19.7 27.2 12.1 i1 5.3 17.50 0.0
26 19.6 25.1 14.7 1.4 1.3  16.66 0.0
27 14.9 22.2 8.0 1.4 1.1 20.90 0.0
28 16,7  25.6 6. 4 1.5 8.3 18,95 0.0
29 18.2 23.9 11.0 0.9 4.2 7.68 1.0
30 22.3 28.8 15.4 1.3 2.6 1L.72 2.5
31 20,3 22.7 3.1 1.5 6.5 3. 30 85.0
1991 9 1 19.8 25,7 13.4 0.8 6.8 15.46 0.0
2 2007 27.4 16,1 1.1 5.2 12.49 0.0
3 22,2 283 18.5 1.1 5.0 14.26 0.5
4 21.6 27.5 18.4 0.9 10.5  13.93 0.0
5 22.7 30,3 17.0 1.6 11.3 15.78 20,5
6 22,2 28.7 17.6 1.3 8.7 13.63 16. 0
7 20,2 251 17. 5 1.1 7.4 9, 56 2.5
8 19.1 21.9 15.5 1.3 9.0 3.85 4,0
9 20,2 25.1 17.6 1.2 6.4 7.02 0.0
10 17.9  22.7 13.9 2.0 12.5 17.38 6.0
11 18.6 24.8 13.9 1.2 6.1 12, 46 0.0
12 15.8  19.5 12. 6 0.7 5.8 6. 46 1.0
13 16,3 17.0 13.9 1.2 6.3 1. 25 15.0
14 19.6  24.3 15.7 2.5 17.2 3. 10 17.0
15 16.3 19.5 13.9 1.1, 10.5 6. 95 2.5
16 16,3  22.4 12.7 0.9 8.2 10,37 5.5
17 15,5 20.5 11.8 0.7 5.2 9. 67 0.0
18 16.0 20.9 12,0 1.4 6.2 6. 83 4.0
19 16,9 18.7 15. 6 2.4 9.8 1. 33 48.5
20 16,5 21.5 18,7 1.8 9.3 3.58 0.0
21 15,7 211 10. 2 1.8 8.1 11. 58 0.0
22 6.4 21.1 13.4 0.7 5.8 9,49 0.0
23 14.3 16.86 12. 9 0.6 7.0 3.48 0.0
24 5.6  21.8 12,0 0.8 5.1 8. 16 0.0
25 5.8  20.9 13.1 : 0.8 7.3 1L.16 1.5
26 13.7 16,7 12. 6 2.0 100 . 3.08 11.5
27 19.8 25,1 - 14.1 4.9 28.5 7.99 0.5
28 7.2 25.8 10. 0 4.6 28.5 3.62 3.0
29 12.5 18.9 7.5 0.7 6.3 12.40 0.0
30 13.1 17.7 7.4 0.5 3.8 5.88 1.5
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Table 2 Meteorological data in Miyatoko Mire {continued)
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Table 2 Meteorological data in Miyatoko Mire {continued)
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#F o2 HEHREBRASRT-F (5iX)
Tabte 2 Meteorological data in Miyatoko Mire (continued)

£ H B SR e fEE B BKE HhiR
Year Date Air temperature Humidity Wind speed Solar Precipi- Soil temperature
radiation tation
Ty BRSO RE TY BN PH O RX T BE ORE
Mean Max. Min. Mean Min. Mean Max. Mean Max. Min.
T T T % % ms! ms?! M m? mmday' T T C
1692 4 1 6.8 10.6 1.2 62 52 3.7 19.6 6.35 0.3 0.4 0.3
2 4.9 9.8 0.2 70 56 1.4 9.2 7.13 0.3 0.4 0.3
3 6.1 15.6 -1.0 52 16 1.0 7.0 18.68 0.3 0.4 0.2
4 8.0 14.0 0.3 45 15 4.7 15.1 15.582 0.3 0.4 0.2
5 5.0 8.5 . 2.6 72 51 1.7 12.9 3,01 0.3 0.3 0.3
6 6.5 12.2 1.9 65 35 2.1 10. 1 15. 53 0.3 0.4 0.2
7 3.0 &0 0.0 73 58 1.1 7.1 2.93 0.3 0.3 0.3
8 5.7 17.2  -3.2 51 17 1.5 10,3 19.09 0.3 0.4 0.2
9 6.1 8.5 3.1 66 51 1.2 6.5 2,68 0.3 0.3 0.3
10 4.9 13.2 0.4 57 22 1.6 9.7 4.862 0.3 0.3 0.3
11 3.3 6.4 1.1 73 57 2.9 15.4 3.26 0.3 0.3 0.3
12 3.0 13.2 -6 65 35 2.0 13.3 9. 54 0.3 0.3 0.2
13 1.0 5.5 -1.8 67 51 2.1 8.9 9.01 0.3 0.4 0.3
14 1.2 6.1 -0. 4 64 39 2.3 10.1 10,32 0.3 0.4 0.3
15 4.8 12,0 -31 51 20 5.0 20.6 17.50 0.3 0.3 0.2
16 5.9 11.4 1.8 64 46 4.3 22.2 9,48 0.3 0.4 0.2
17 2.2 6.4 -1.2 59° 38 2.7 13.1 10.68 1.0 2.6 0.3
18 9.8 1999 -0.8 43 14 2.1 7.8 13.75 s 7.3 0.8
19 548 123 -0.7 58 35 1.8 12.9 5. 77 5.0 6.4 4.0
20 4.1 1.1 -1. 8 48 22 3.2 16.5 12.08 4.5 6.1 ‘3.0
21 8.2 186 -3.4 38 10 2.5 14.7 17.75 5.2 8.1 2.9
22 7.4 11.86 2.6 62 42 3.5 15. 9 3. 00 5.9 6.8 50
23 7.7 132 1.4 39 19 4.4 18.0. 17.63 6.5 8.7 4.6
24 1.2 18.1 1.5 38 6 4.0 14.1  11.76 6.9 8.6 5.0
25 6.5 10,4 -1.2 41 27 4.6 25,8 14.60 7.4 8.7 6.1
26 6.9 18.0 -3.5 38 8 2.0 3.8 20.06 7.3 9.9 4.9
27 1.7 21.7 0.8 31 ] 2.4 17.8  20.69 8.4 11.1 5.9
28 12.4 22,5 1.4 38 12 2.1 10.6  19.64 9.5 12.0 7.1
29 6.7 11.3 -1.0 49 27 7 17.3  17.64 9.7 11.3 8.4
30 4.1 7.7 -1.1 67 41 1.9 10. 0 2.58 4.0 9.0 0.3
1992 5 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
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Table 2 Meteorological data in Mivatoko Mire (continued)

£ H H SR il 3 ¥ ] AsE Bk bR
Year Date Air temperature Humidity Wind speed Solar Precipi- Soit temperature
radiation tation
Ty omE RE PE R R EKX T BEE RE
Mean Max. Min. Mean  Min. Mean  Max. Mean Max. Min.
[ T T % % ms! ms' M m? mmday? C C T
1992 6 1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24 11. 4 13.3 10.2 74 65 2.7 18.¢ 3.0 14.8 15.6 13.8
25 13.0 19.9 7.5 70 47 1.4 6.7 11. 38 0.0 167 20.3 13.7
26 14.2 21.9 7.0 64 32 1.5 8.8 19. 22 0.0 17.4 21.8 13.6
27 15.6 24,2 7.7 66 35 1.2 8.0 9. 54 0.0 17.9 20.8 14. 6
28 15.9 24.3 8.2 59 24 1.2 8.8 16. 42 0.0 18.7 22.3 16.0
29 16.5 24.6 8.7 62 31 1.1 6.3 15. 88 0,0 19.0 22.6 15. 4
30 14. 8 19.3 8.2 70 54 1.6 6.7 6. 30 9.5 17.8 18.9 11.7
1982 7 1 13.4 18.86 9.5 78 " BB 1.4 9.5 29.5 16.2 16.9 - 14.9
2 16. 1 23.3 8.8 72 52 1.0 5.8 1.97 0.0 16.7 20.7 13.9
3 18.0  23.4 12.7 71 54 1.2 6.5 2.36 0.0 18,8 2I.8 16.0
4 18.4 24.4 13.6 72 51 1.1 10,1 9.90 0.0 19.8 22.7 17. 4
5 1.4 25.6 13.9 71 4] 1.0 5.3 3. 11 0.0 20.1 22.7 17.5
6 19.3  24.3 14.5 74 46 1.0 6.9 11.50 0.0 20,8 23.5 18. 4
7 19.0 25.5 14.8 79 58 1.3 10, 0 g.38 16.0 20.9 23.86 18.7
8 19.1 25.0 12.9 69 40 1.7 11.3 50 2.8 25.5 18.7
9 1.2 22.4 10,8 69 49 1.4 9.5 14.58 0.5 20,9 23.4 19.2
10 16,0 -23.3 8.2 61 34 1.2 10,0 9,19 0.0 20,0 23.4 16.6 .
11 15.5 17.9 12.7 79 56 0.5 3.2 4.56 1.0 19.2 20.2 18.5
12 17.2 193 16.0 84 75 0.8 5.9 0. 56 6.0 18.9 19.7 18.2
13 17.3 19.8 16.5 86 79 0.4 4.8 3. 46 26.5 18,5 19.0 18.1
14 176 21.1 16.1 84 67 0.5 3.7 2.82 37.5 18.4 19.1 17.8
15 17.9 22.86 15.4 80 63 1.1 6.9 1.74 22.0 19.6 21.9 18.1
16 18.0 24.2 13.9. 75 53 1.2 7.6 0.867 0.0 20.8 24.3 18.4
17 18.2  24.3  13.4 73 53 1.3 6.9 13.98 0.0 20,9 23.5 18.3
18 18.4 23.6 16.0 81 68 1.3 6.1 4.63 32.5 19.5 20.3 18.9
19 19.2 23.9 16.9 73 56 1.6 7.7 8.5 202 22.9 18.5
20 21.0  27.9 14. 4 68 0 1.1 7.6 0.0 22.0 256 18.5
21 20.5 25.6 13.9 77 56 0.7 4.4 9,52 0.0 22.2 238 20. 1
22 21.0  24.9 17.5 82 66 0.9 7.1 0.0 22.3 23.5 21.2
23 22,0 21,7 16.6 74 55 1.6 9.2 8. 14 0,0 23.2 25% 20,5
24 20,3 24.7 16.3 78 56 1.4 8.7 3.76 25,0 23.5 25.2 217
25 20.6 277 15.6 71 4 1.0 6.3 14. 60 0.0 23.7 26.1 21. 2
26 20,6 25.4 15.0 77 o6 1.0 4.4 13.56 0.0 23.6 20,2 21.6
27 21.5  29.1 16. 0 79 49 0.9 7.4 14. 88 0.0 23,9 26.2 21.1
28 2.2 27.9 16. 5 81 52 1.1 8.4 9.18 0.0 24.3 26.2 22.1
29 21.9 28,0 16.5 76 47 1.2 8.6 12.01 0.0 24.2 26.3 22.1
30 23,0 30,2 15,1 80 49 1.1 7.1 16,07 0.0 24.4 26.7 21.9
31 22.7 28,4 19.3 85 48 1.8 16.7 2.29 7.6 25,0 26.9 23.0
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Table 2 Meteorological data in Miyatoke Mire {continued)

£ H B Hin R (8¢ RERE Rk Hhis
Year Date Ajr temperature Humidity Wind speed Sofar Precipi- Soil temperature
radiation tation
Wy BEm O BEOPM B FH BX B BE R
Mean Max. Min. Mean Min. Mean Max. Mean Max. Min.
C T < % % ms! ms'! M @m? mmday' € T T

1992 8 1 2002 23.8 15.6 84 64 1.1 8.7 0.05 5.0 24,5 25.8 23.0
2 iT.1 2L.¢ 15,3 85 65 2.0 8.2 5,22 0.0 22.8 23.8 21.7
3 16.2 19.6 12. 9 72 63 2.0 9.1 8.58 0o 2.5 22.% 20.86
4 15.3 2001 1.7 73 59 4.0 18.4 13.80 ¢.0 20,6 21.7 19.7
5 2000 29,1 I1.3 74 49 .5 8.1 14,10 0.0 21.4 23.8 18.8
6 222 285 15.9 8¢ 46 1.1 6.1 14.51 6.5 23,1 253 20.8
7 zl.6 277 16.6 87 58 0.8 6.9 8. 86 1.0 23.3 24.8 21.6
8 23.2 287 18.1 75 57 4.7 238 8. 47 0.5 235 25.3 21.4
g 208 24.0 16.6 81 58 6.0 28.3 1.02 5.9 22,3 231 21.7
10 19.1  24.8 12. 8 80 49 1.5 8.0 10.81 0.0 223 24.3 20.2
11 19.6  28.% 15. 1 86 49 1.2 5.9 10,74 1. 226 24.3 21.1
12 19.1  25.0 14.% 86 61 1.3 6.2 3,98 1.5 22,3 23.6 21.0
13 2003 4.2 8.1 20 67 2.4 4.4 4. 60 13.0 215 22.2 21.0
4 22,9 28.% 17.8 74 56 2.3 11.3 7.565 6.0 231 25.5 20,1
15 22,4 29.8 16.1 75 49 2.0 6.7 16.64 0.0 23.4 25,3 213
16 22,1 29.6 16. & 7 52 1.6 69 10561 0.¢ 23.5. 28.5 21.4
17 z2z2.4. 28.8 14.6 71 48 2.8 11.6 18,14 0.0 23,2 2b.4 21. 0
18 225 279 15.4 83 47 4.8 17.0  19.14 0.0 23.2 25.1 21,3
19 21.6  26.7 13.3 62 46 5.8 16.9 17.86 0.0 225 24.1 20.8
20 217 277 16. 5 7 50 2.1 17.2 10,44 3.0 22.9 24.% 21.2
21 19.2 237 16.8 95 72 0.8 6.6 6. 28 1.6 2.5 23.4 2.7
22 20,2 23.5 16. 0 92 74 0.8 4.5 5.561 6.5 221 23.0 2L0
23 22,8  28.7 17.9 79 59 1.2 6.9 .14 0.0 229 24.6 21.¢
24 231 0.0 i6. 8 78 57 1.3 4.7 9. 79 0.6 23.3 25.2 21.2
25 23.1 3.4 18.9 86 54 1.1 7.9 16,34 5.0 24.2 26.4 22.4
26 21,4 26.2 © 18.8 90 63 0.8 5.9 9.52 2.0 23.6 24.8 22.6
27 22.4 28.2 18.86 87 59 1.7 7.9 8. 17 3.5 23,7 25.3 22.3
28 22.4 28.3 i8.2 87 58 L1 .71 7.12 0.5 23.8 26.0 21,7
29 20,7 283 16. 8 88 63 1.7 10.8 7.85 0.0 239 25.5 22.4
30 20,3 28.4 14,9 85 56 i.4 6. 0 9.85 0.0 23.3 25.6 21,1
3 2.2 2.7 15.4 84 58 1.2 7.8 12.42 0.0 232 249 213
992 & 1 22.0 300 16.2 84 53 1.2 5.9 13.06 0.0 23,4 25,5 21.3
2 22,0 28.7 16,0 77 53 1.2 6.7 13.88 9.0 23.5 25.2 21.6
3 20,1 21.5 18.7 97 30 2.1 14,7 2.03 2.8 22.7 23.5 22.2
4 2.1 26.8 18. 6 85 54 1.5 7.4 3.02 8.5 22,7 24.3 2.6
5 1.8 19.% 14.3 81 70 2.3 14.7 4. 69 5.5 2.6 22.5 21. 0
8 16.3  23.4 11.7 78 51 2.3 8.2 8.72 0.5 2.3 23.0 19.8
7 16.1 23.0 10.3 74 a7 2.6 8.8 14.04 0.0 2.0 227 19.2
8 1.9 24.%9 %3 80 56 1.0, 8.9 10,01 0.0 20.8 22.% 18.7
] 18.9 26.8 12. 9 36 60 1.2 6.6 9.85 .o 21,2 232 19. 1
10 6.1 21,7 11.7 g1 69 0.9 5.0 3.5 20,3 211 1%. 1
11 14.4 18.0 10.4 84 67 2.4 12.0 7.82 4.5 19.8 20.6 19. 0
¥ 12.5  19.2 7.0 80 54 1.2 7.7 1111 0.0 189 20.9 17.3
13 14,0 20,6 9.4 81 51 0.8 4.9 9. 5% 0.0 18,5 Z20.¢ 17. 2
14 15.3 23,0 8.3 83 50 0.8 8.1  10.04 0.0 185 20.0 16.6
15 18.1  25.1 13.8 90 80 0.8 8.5 .53 6.0 19.8 21.6 18.2
) 16 18.0 2.6 13.9 92 gl 0.9 6.7 1.15 2.0 20,8 22.3 19.2
17 15.6  19.8 10.3 91 57 0.6 7.5 4.30 6.0 200 208 19. 1
18 13.6 17.5 8.3 95 79 0.9 4.3 5. 58 0,0 136 19.6 17.5
19 14.3  19.3 11, 8 85 63 1.5 10.1 7.04 17.5  18.8 19.7 17.5
20 10.5 15.) 6.0 86 55 1.3 11.0 1,99 2.0 1.7 18.6 16. 2
21 3.6 16.0 5.4 0 58 0.8 6.5 9. 96 1.0 169 18.5 15. 8
22 11,3 19.7 5.3 84 E1G 1.3 7.3 14.08 0,0 16,6 18.5 14. 9
23 3.5 22.8 4.5 78 44 2.0 9.3 9. 50 0.0 18,4 18.3 14.3
24 1.2 23.7 8.4 74 54 2.4 7.3 12,38 0.0 1.2 19.1 15. 4
25 18.2  22.0 15.2 78 63 5.0 22.5 3,64 7.6 17.6 18.3 17. 0
26 12.8 15.6 8.9 105 85 1.8 8.6 3.29 35 1.5 17.9% 16.8
27 8.2 132 3.9 85 51 2.2 12.1 8.28 1.5 16,2 16.9 15.2
28 8.2 12.9 5.4 80 86 1.5 8.6 2,04 0.0 15.2 162 i3.5
29 11,0 13.2 7.2 74 57 7.2 25.6 3.65 3.0 1.4 147 13.9
30 14.3  18.8 7.3 89 74 3.2 22.4 6. b5 4.0 15,6 17.1 14.1
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Table 2 Meteorological data in Miyatoko Mire (continued)
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Table 2 Meteorological data in Mivatoko Mire (continued)
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Table 2 Meteorological data in Mivatoko Mire (continued)
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Table 2 Meteorological data in Miyatoko Mire {continued)
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* 2 ERERART-¥ (Bx)
Table 2 Meteorological data in Mivatoko Mire {continued )

£ A B Slid R JEE AatE BKE i
Year Date Air temperature Humidity Wind speed Solar Preeipi- Soil temperature
radiation tation
Py EEm ORIE ¥ B T REKR T fim RIK
Mean Max. Min. Mean  Min. Mean Max. Mean Max. Min.
o C T % % ms' ms' M m? mmday? T T T

1993 6 1 15,2  24.7 6.9 81 33 2.4 13.2  19.70 16.0 18.5 13.2
2 14.1 20.4 6.1 65 19 8.8 26,4 15,59 14.7 15,9 13.2
3 4.2 2L.0 10.0 H 57 5.1 20,6 12.24 15,0 16.9 13.9
4 1.1 1407 9.7 111 102 1.1 7.3 6. 70 14.7 16.2  13.7
5 10.7  13.2 8.8 112 108 1.5 6.4 6. 91 14.3 15.4 13.5
6 10.4  14.2 8.6 106 87 1.8 11.6 11.88 14,7 16.6 13.2
7 12.6  21.3 6.0 91 48 1.6 8.7 20.64 15.9 18.8 13.1
8 156.5 22.9 7.0 81 47 1.0 6.3 15.80 16.3 18.7 13.5
8 13.7 182 7.6 95 61 1.6 12.5 9.72 6.3 17.6 15.2
10 1.7 17.7 6.0 106 87 1.5 9.9° 10.69 15,3 170 13.2
11 10.8  13.3 6.6 112 111 1.4 9.0 3.86 14,2 15.0 13.7
12 4.1 22.8 4.6 90 59 2,4 10.1 20,16 15.8 19.3 12.2
13 15,9 20.3 9.2 89 68 3.8 15.1 10, 88 16.2 178 14.3
14 19.7 260 14.4 106 85 1.3 7.1 16,42 18.6 21.9 15.6
15 20.5 24.7 16. 6 112 103 1.2 11.5 9. 71 20,4 22,2 18. 8
16 17.1 219 11.7 107 89 2.1 9.7 14,27 2000 22,1 18. 4
17 17.4  25.86 10. 4 90 51 1.4 11.4 23.04 20,5 23.9 16.9
18 8.3 270 11.0 96 57 1.5 B.8 20,64 20,9 24.1 17.7
19 6.3 18.3 14,1 112 112 1.5 7.2 6. 00 20.0  21.1 19.0
20 16.6 20.3 13. 0 112 108 1.2 ‘8.4 11.08 19.5 21.2 18. 1
21 4.6 18.5 11.7 112 105 0.9 7.6 10.48 19.4 2L.5 17.7
22 15.6 21.5 10.5 104 77 1.2 6.7 18.16 19.7 22.6 17.2
23 15,6 18.4 13.9 112 111 1.5 8.3 4.72 15,5 18.8 19.8 18.2
24 14.8 19.0 10, 1 112 112 1.1 10.1 8,75 0.5 18.5 20.2 17.3
25 17.5 25.1 9.1 97 70 1.2 8.1 19.50 5.0 19.8 23.3 16.2
26 6.9 2I.I 15.3 112 112 0.9 6.6 4,90 15.0 20,0 21.¢ 19.1
27 17.4  22.3 12,1 103 83 1.6 1.9 16.32 0.0 2001 226 17.7
28 15,3 18,0 12.6 104 84 1.2 9.9 8. 486 29.0  19.7  20.7 18.6
29 15,1 17.5 13.5 112 111 0.6 7.3 4,62 10.0 18.2 18.8 17.7
30 138 14.8 12.6 112 112 0.5 5.2 1. 86 21,0 17.4 17.8 16.9
1983 7 1 14.0  18.9 9.4 98 62 0.6 5.4 13.97 0.0 18.0 20.1 16. 4
2 14.8 19.4 9.3 106 92 1.7 10.7 11.66 2.0 17.8 19.9 15.9
3 5.8 19.9 12.9 112 108 2.8 12.2 6. 35 0.5 18.1 18.1 17.2
4 17.1  23.4 11.5 98 65 1.4 8.0 18.04 L0197 22.7 16.7
5 13.6  15.4 8.5 112 106 2.3 11.2 2.80 21,0 181 20.0 16.8
6 6.6 25.1 8.0 96 62 1.6 8.3 16.48 0.0 18,9 22.5 15.2
7 17.1  23.2 12.4 99 75 1.8 8.1 14.47 ¢.0 199 22.0 17.9
8 17.7 25.0 11.5 104 85 1.6 10.9  17.16 0.0 20,7 23.3 18.1
g 16.1 18.8 13.5 112 112 1.0 8.0 3.65 7.5 19.7 20.9 16.1
10 16.7 21.8 14. 4 112 112 1.0 4.4 6. 28 48.0 18.4 19.1 17.8
11 19.9 25.6 15.3 105 85 1.3 6.0 17.52 0.0 20.3 23.5 17.6
12. 18.0 20.3 14. 8 112 112 0.8 5.9 4,34 16,0 19.9 21.3 19.3
13 18.8 22.1% 16,6 112 112 1.0 7.5 8.12 34.5 19.5 20,6 18. 6
14 19.7  22.6 17. 8 112 112 1.5 6.8 4.72 7.6 19.8 20.6 19.1
15 17.0  19.1 14. 2 112 112 0.9 4.7 4.28 7.5 19.4 19.8 18.9
16 16.2 19.6 i2. 4 112 i1z 1.4 9.3 13.16 6.0 19.8 21.9 I7.8
17 17.7  23.5 13.9 111 99 1.0 7.4 9.74 0.5 20,4 22.1 18.7
18 17,0 19.3 15.7 112 112 0.8 5.6 3.30 7.0 1.7 20,3 19.2
19 15,9 19.7 14.5 112 112 0.5 8.3 5.32 15,0 19.3 20.3 18.5
20 15,2 177 11. 6 112 112 0.5 4.3 3.71 0.0 187 19.2 18.2
21 15,9  21.4 10. 4 110 101 2.2 9.4 12,16 6.0 188 20.7 16.7
2z 17.00 24.3 | 11.9 107 87 1.3 10.4  16.51 6.0 20,3 229 17.7
23 17.1  23.7 11.0 109 99 1.1 7.3 1310 0.0 20.5 22.6 18.1
24 17.6  23.7 11.3 106 87 18 13.4 13,75 7.0 208 22.4 1B. 4
25 22,4 271 16. 6 104 89 3.7 14.2 16,08 0.5 2L.8 24.3 19.7
26 21,7 271 17.7 110 97 1.0 52 11.51 31,5 22.3 238 209
27 21.4  27.0 17.2 112 108 1.3 7.1 8. 07 1.0 22.2 23.9 20.8
23 2.9 27.1 17.7 111 G6 1.2 5.6 11.89 0.0 22.7 24.8 20, 7
9 2.9 27.5 16.2 106 89 0.9 5.6 17.59 0.¢ 23.8 259 21.1
30 20,1 25.6 16,1 108 96 1.3 6.7 12.76 0.¢ 235 251 -21.7
31 19.4  22.7 16.2 112 109 1.0 9.7 6. 95 1.0 22,2 231 21.3
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Table 2 Meteorological data in Miyatoke Mire {continued )

£ A B SR i L HiR B At iR
Year Date Air temperature Humidity Wind speed Solar Precipi- Soil temperatute
radiation tation
T BE O ORE  FH O OBS OFEE R T B BE
Mean Max. Min. Mean Min. Mean Max. Mean Max. Min.
T C T % % ms' ms' MIim? mmday' T T T
1993 B8 1 17.9  19.6 16.4 112 112 2.2 9.3 7.00 6.0 21.7 22.5 21.0
2 18.2 24.3 12,3 105 87 1.8 7.0 16,42 0.0 221 245 19.5
3 16.0 19.5 14. 7 111 103 1.3 6.0 5.24 4,0 21.2 22.2 20.4
4 17.3 22,1 14. 2 112 107 1.0 6.0 8.03 7.0 20,7 22.2 19.5
5 11.1  21.9 -3¢ 105 64 1.4 12.0  10.86 0.0 135 21.5
6 10. 5 16. 4 -2.6 110 90 3.4 8.8 5.09 5.5 14.1 20.0
7 7.7 22.9 14.4 108 97 3.1 9.7 11..76 1.5 20,2 21.9 18.5
8 17.% 225 14.0 111 101 0.8 7.2 B. 83 0.0 20.5 22,1 19.1
9 18.2  24.2 14.0 110 95 1.6 7.9 13.46 0.0 21.3 23.2 19.3
10 18.8 21.2 13.7 106 100 4.2 21.4  10.67 0.0 21.2 22.4 20.0
11 20.4  26.2 14.9 107 99 5.6 20,6 8.36 2.5 214 22,7 20.2
12 15.9  20.3 10. 9 109 97 2.4 ' 13.6 6. 47 0.0 20,8 22.2 19.7
13 17.8 25.85 10.3 97 64 1.0 6.0 16, 97 0.0 21.0 23.4 18.5
14 19.5 246 17.3 109 96 1.6 8.3 6. 37 12,0 21.4 22.7 20. 4
15 19.0  22.4 16. 9 110 101 1.1 5.8 9. 06 12.0  21.7 23.1 20.3
16 17.5  21.8 14.6 i 99 0.9 6.2 g. 50 25.0 21.2 22.1 20,3
17 18.5 32,3 15.4 112 112 0.9 6.0 19.5 20.7 21.4 19.9
18 19.2  23.0 17.0 111 103 0.5 4.2 4. 74 3.0 21,2 22,7 19.6
19 20.9  26.5 17. 4 104 80 1.0 5.8 11.64 8.0 21.6 23.3 20,3
20 20,0 25.3 16. 9 111 100 0.7 3.7 9. 64 8.5 2.8 23.3 20.5
21 19.8 23.2 17.0 112 111 0.8 3.5 5. 39 0.6 21.% 22.9 20.8
22 21.3  27.9 16.9 108 82 1.2 7.1 11. 57 1.5 22.&6 "24.9 20. 4
23 18.3  20.9 17.0 112 106 0.8 6.7 6. 64 0.0 22.4 23.2 21,7
24 20.8 27.6 14. 8 110 99 1.4 6.3 12,17 0.0 22.6 24.6 26.3
25 22.0  20.8 16.0 101 70 1.5 8.5 17.28 0.0 23.1 251 21.0
26 20.5 24,9 15.7 104 B3 2.2 9.2 10,15 13.0 22,5 23.8 21.1
27 19.2  21.4 18. 0 112 108 2.5 19, 4 1. 44 g2.5 21.3 22.4 20.6
28 18.3 215 13,6 162 B4 2.4 1.1 10.68 1.5  21.2 22.7 20.1
29 17.4 234 13. 4 105 87 0.7 5.7 10,70 0.0 2Lt 22.7 19.6
30 18.2 251  11.8 101 79. 1.0 6.8 17.04 0.0 21.2 235 18.8
31 19.8 25.2 14.7 99 75 0.9 4.8 14.24 0.0 22.2 23.9 20.3
1693 6 1 19.5 25.9 15.4 104 84 1.1 13.5  15.31 0.0 22.4 24.3 20.8
2 19.6  25.5 16. 8 103 80 0.8 6.9 11.12 0.0 22.5 24.2 21.1
3 18.0 2.9 16. 2 111 104 0.6 4.7 6. 16 6.5 22.0 22.8 21.1
4 19.8 27.%8 15.4 104 84 5.2 26.0 12,18 2.5 21.6 23.1 20.3
5 15,0 18.2 12.4 108 95 1.3 7.2 5.96 0.0 21.0 2.8 20.1
8 16.0  22.4 10. 9 102 80 0.9 9.5 11.52 0.0 204 22.0 i8.8
7 16.5 19.5 12.7 111 104 1.0 8.4 4. 34 2.0 19.9 .20.56 19.2
8 17.4 210 15.4 112 108 0.% 7.3 5.08 3.0 20,0 20.9 19.2
9 1720 19.0 15.0 112 112 0.6 6.9 1,98 22,0 19.6 20.1 19,2
10 8.0  23.7 15.4 111 97 1.1 9.5 7.81 44,5 20,2 22,2 19.2
11 15.4 19.0 13.3 108 94 0.9 5,9 8.20 .o 189 210 162
12 7.0 22.2 13.2 105 a7 0.9 5.7 9. 89 0.0 202 22.1 18. 4
13 16,8 20.1 14.5 111 104 0.5 . 3.8 5. 30 0.0 20.1 20.9 19.2
14 16.3  1%.0 13.9 112 112 1.5 6.2 2.09 16.5 19.3  19.8 18.9
15 15,5 21.7 10. 5 107 89 0.9 5.7 12.62 1.0 19.6 21.3 18. 0
16 16.3 23.4 10.3 97 56 1.1 6.5 16.06 0.0 19.7 21.8 17.8
17 15,7  19.8 9.8 107 94 1.4 7.2 4. 61 1.0 18.4 19.2 17.2
18 17.8  21.7 15.4 111 104 1.4 9.2 3.91 2.0 19.0 19.9 18.3
19 16.0  21.9 10.7 103 80 1.3 10,0 13.74 0.5 19.7 21.4 18.1
20 13.3  19.9 7.2 99 75 0.9 6.6 10.57 0.0 19.0 20.6 17.1
21 11.5  17.2 5.5 97 73 0.6 3.4 4.92 0.0 18.0 19.0 16.9
22 10,0 13.9 6.2 99 66 1.2 6.8 1.85 2.5 15.8 16.9 15.4
23 13.8 16.8 1.2 108 96 2.5 10.56 4. 24 2.5 16.1 16.9»° 153~
24 15.3  21.C 11.3 107 89 0.7 7.0 7.15 0.0 169 183 15.7
28 14.7 19.2 11.8 100 81 0.6 5.0 6. 56 0.0 I7.9 18.1 16.8
2 10,9 15.3 6.9 105 83 0.7 4,9 5,68 2.6 17.2 11.8 16.3
27 10.8 16.2 5.0 96 76 1.7 11.} 10. 82 0.5 16.1 . 17.5 14.7
28 12.0 20.5 4.3 92 61 1.2 7.1 14. 36 0.0 15.7 17.4 13.8
29 14.4  19.3 i0.5 104 85 1.3 6.1 6. 76 0.0 16.5 17.7 15.3
30 15.6  20.% 10.9 103 85 2.9 14. 1 4. 98 7.5 17.0 17.9 16. 2
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Table 2 Meteorological data in Miyatcko Mire (continued)

Wt O B OO0 WL MM G =) s =T U W O WP

£ H H SR thndiy BUE SF:p = N v, & T iR
Year Date Air temperature Humidity Wind speed Solar Precipi- Soil temperature
radiation tation
O OBRS &R PR B Y BX T RE BE
Mean Max. Min. Mean Min. Mean Max. Mean Max. Min.
T T T % % ms' ms!' M m? mmday! T T T
1993 10 | 11.1 14.7 8.7 108 89 0.9 5.7 3.64 3.6 16.4 16.9 15,
2 9.1 13.6 5.1 105 82 1.0 5.2 7.72 2.5 15,7 16.7 14.
3 8.9 157 5.3 101 5 15 7.7 7.69 1.5 15,0 16.1 13.
4 16.6  14.8 7.2 110 99 0.8 4.9 5,41 7.0 15.2 16.3 14.
5 10.0  16.6 4.2 103 70 1.5 7.9 B. 90 2.0 15.3 16.8 14,
6 6.4 12. 4 0.8 a7 69 L0 4.7 8. 62 0.0 13.9 151 12.
7 10. 3 15.2 2.7 88 68 4.1 21. 0 9,85 0.5 13,7 15.1 12.
8 10. 7 12.1 9.8 112 111 1.1 6.8 2.00 34.5 14.2 14.6 13.
9 12.1 19.9 6.3 99 . 67 1.4 8.5 10.99 0.0 152 17,0 13,
10 12.1 19.2 5.6 97 68 1.6 9.7 12.76 5.5 14.6 16.6 12,
11 8.5 13.7 2.8 45 65 2.0 9.8 .79 1.5 15,0 16.6 11
12 10,0 18.1 2.0 99 a7 1.2 7.7 10,14 0.0 13.7 15,5 11
13 9.4 10.7 7.8 112 111 0.8 6.7 1.44 7.5 13.8 14.3 13
14 3.6 13.9 5.9 100 71 0.8 6.1 7.85 0.0 137 150 12.
15 8.1 14.7 2.8 95 49 0.9 6.5 -10.58 0.0 13,7 15,1 12,
16 9.6 17.3 2.9 98 65 1.4 5.8 10.68 0.0 131 14.7 -11
17 10,7 15.4 4.8 103 87 1.1 7.0 6. 20 0.5 131 14.4 11
18 8.5 14. 1 2.1 96 63 1.0 15.1 4.62 1.0 13,1 13.7 12
19 6.7 13.1 1.4 99 67 0.5 5.3 7.92 0.0 12.1 13.5 10
20 8.5 15,3 2.7 94 58 1.3 7.6 10.13 0.0 12,2 13.8 10,
31 9.1 16.0 4.1 99 65 1.0 7.8 6. 30 6.0 12.8 13.9 11.
22 9.8 17.9 1.7 90 45 1.2 6.5 7. 56 1.0 12.0 13.4 10,
23 7.3 14. 8 3.4 106 75 1.6 10. 4 5. 86 8.6 12.7 13.8 11
24 4.1 7.4 2.8 111 102 2.8 12. 8 3.49 21.0 11.4 11.8B 11
25 4.5 6.3 3.0 111 103 1.5 9.6 3. 46 21,5 11.3 1.8 -10,
26 a6 7.3 2.2 110 89 1.6 12. 4 5.02 10.5 10.8 11.3 10,
27 3.0 9.4 -1.8 99 63 1.9 8.9 .5 10,1 11.2 8.
28 33 14.38 -5.0 84 42 1.1 5.4 11.03 0.0 8.7 10,2 7.
29 8.5 18.6 -2.3 71 28 2.2 11.5 9.95 0.0 8.7 10.4 7.
30 12.9  19.8 8.2 95 61 3.8 200 2.36 6.0 11.0 12,1 10.
31 5.9 10.2 2.0 1068 91 1.9 10. 5 2.82 4.5 1.2 1.7 10,
1993 11 1 6.3 9.9 3.2 90 68 2.7 13.9 5. 71 2.0 10,4 11.3 9.
2 7.9 15.2 1.1 85 ° &0 0.8 6.8 9,76 0.0 10.5 12,0 9,
3 6. 8 16. 0 -0. 4 86 a7 1.1 6.8 9.34 0.0 100 11.3 8.
4 4.8 16. 9 -3.7 76 28 1.1 5.9 10,28 0.0 8.4 9.5 1.
5 8.3 15. 4 -0.4 84 58 1.9 13.6 8.23 0.0 8.2 9.4 6.
6 7.8 17.2 0.3 8 32 1.0 6.6 8. 14 0.0 8.4 9.7 7.
7 4.8 9.4 -1.7 97 68 0.9 6.4 2,77 1.5 8.6 9.2 8.
8 2.9 5.1 0.2 111 92 0.4 3.1 0.82 1.0 7.7 8.1 7.
9 2.6 8.7 4.4 97 58 1.3 10. 6 7.44 0.0 7.8 8.7 7.
10 .6 11.7 -5.8 91 35 0.9 4.7 8.10 0.0 6.4 7.2 5.
11 5.2 10.2 -0.8 104 63 0.6 4.7 2.27 0.5 6.8 7.8 B,
12 8.3 15.6 2.1 98 69 2.0 12.2 8. 45 0.0 7.8 9.1 6.
13 12.0 16,2 5.6 110 98 3.2 13.0 1.51 15.0 8.8 10.2 7.
14 11.8  14.6 9.4 111 103 2.2 12. 8 0.68 27.0 10,4 10.6 10,
15 ‘
16
17
18
19
20
21
22
23
24
25
26
27
28
29
a0

00 00 W 00RO O WD e~ O~
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Appendix 2  Data on Water Chemistry and Groundwater Table in Miyatoko Mire

SRR - SRR - SRR
Tatemasa HIRATA’, Seiichi NOHARA? and Toshio IWAKUMA?®

BAMAEFE I CRT, BUIIRSLTwnATaAd
DFRTHESRAM L EY L EROETLEKRENT -
Fro SOOI TTHE) EFRRLS,

Blig o pH M UTARIREIE (SC) i pH A — ¥ — (Hii,
D-12) RUFEE¥E A — ¥~ (HH, ES-12) 2 HVCH
E Lz, KIZEIEY (A7 F74F—A) KTHEER
WL, kS LTEBEIIFHLE -2, EEOHXERTFY
YOPEZIRA - MTFFAW— (7722 AA-DT
M7z, Si0z, CI, SO CaBUTMglIFELIRLAE
HET, RLLA-FTFIAH— (57723 AATT)
ITE DR L. Na b KICoW TR ERLER (5
W, ANA-10BL) (2L Wil L7, TIC i 3EAMEEGR

Mg A A 5 HrEE (0. 1 Corporation, Model 700) 12X b, B 1 EEEERkLE
TOC BB OB Camel e HFaTE L, # Fig. 1 Map of Miyatoko Mire showing sampling sites.

2IZERR &R

#1 KUONERHE & Hik

TIC e A B & 4 (0. [ Corporation, Model T00) 0.2 pgl™
TOC BRBLIE, IS B AR A SRR (O, 1. Corporation) 0.2 mgl™

SHEE A - FHEEY WRHBRR - WE
pH pH 2 — % — (. D12} 0.01
SC WmEA—-¥— (HH, ES1D 1u$ cn™
NH.-N #)FArB+ U TAE (T 220y, SM-Water) 0.01 ggi™
NO:-N +7FVMIFLYIT7IvE 0.005 mgl™'
NO,-N CdCoRT  NO:-N:LTHZE 0. 005 mgl™
PO.-P EVZFVEE 0.002 mgl™*
80 » ' 7FRE 0.1 mgl™"
(vl F4 7 rBRARE 0.1 mgi?
SO s A A FLFE-A T 0.1 mgl™*
Na* #AFEH (XRAF, ANA-JOBL) 0.1 mgl™'
K’ wEREN (REEE, ANA-10BL) 0.1 ngl™*
Ca'" = E S7E DS 0.1 mgl™!
Mg®  ELUVAMTN—§ 0.1 ngi™'

1. B BT oerr  MBIRIEMIE SV — 7

T305 FEE o IE/NEFIN16-2

Regional Environmental Division, National Institute for Envirenmental Studies, 16-2 Onogawa, Tsukuba, [baraki 305, Japan
CEICREERTER BRI

F305 FhRE IEH/NEIN16-2

Environmental Biology Division, National Institute for Environmental Studies, 16-2 Onogawa, Tsukuba, Ibaraki 305, lapan
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FHEE - FEH—  BHEL

#F2 BREEESH, BRGEE (SC) RUSEEGTRE
Site Date  NH-N NOz-N NOs;*N PO,-P Si0g Ct S04 pH SC Na K Ca Mg TIC TOC
J wmgl! mel?! mglt mgl? mgl! mgl? mgl? JuS-:rn'1 mgl" mglt mglt mgl mgl"  mgl!
A0 91/08/01 0.013 0.002 0.000 ©.002 16.9 1.5 0.8 6.69 22,90 2.074 0,831 0.6 0.26 1.795 -0.61
91/08/21 ¢.010 0.000 1§00 0.003 16. 9 7.7 1.3 6.34 60.80 2.5561 7.968 0.4 0.26 2. 287 3.37
§1/10/21  0.028 0.001 0.010 0.001 16. 7 1.1 22 8N 2.45 2.444 1.165 0.5 0.26 1.840 (.08
91/11/827 0,043 0.504 0,000 0,003 16. 8 2.2 1.4 6.20 30.90 2.371 0.903 0.3 0.23 3.750 ~-0.18
91/12/12 0.020 0.002 ©0.000 0.0i7 17.0 1.8 0.5 6,67 58.00 2194 0, 858 0.3 0,19 1.608  0.00
92/03/04 0.077 0.008 ¢.000 0.002 17.3 2.6 1.9 6.89 27.20 2.130 1.065 1.3 Q.22
92/04/22 0,064 0.006 0,000 &, 001 16.7 2.3 2.9 6.7l 15.00 2.081 1.065 0.8 .32
92/05/G9 0.018 0.016 0.011 16.7 2.3 0.8 5,87 17.40 2.13% 1.343 0.3 0.20
92/05/21 0.026 0.001 0.003 0.0p01 17. 4 2.1 7.0 B6.§2 15.10 2.035 1.028 .5 0.28
92/06/12 Q.006 0.002 Q.000 0,000 7.t 2.1 .5 817 24.00 2.08% §.933 0.5 0. 20
92/06/24 0.062 0,000 -8.016 0.001 17.3 2.0 7.2 6.18 15.30 2.146 0.842 0.5 0.36
92/07/23  0.006  0.001 0.007 0.400 17.0 2.3 2.1 5.8} 2110 2.230 0.837 0.5 0.35
92708718 0.039 0.000 0,015 0,000 17.4 2.3 % 6.13 9.84 2.036 ¢.829 0.5 0, 30
92/09/08  0.03¢ 0.003 0.005 ©.000 17.5 2.9 0.0 6.07 14,50 2.103 0.9%4 0.4 0.24
92/10/08 0.01¢ 0.002 0.000 4§.000 17.0 2.3 1.9 b5.87 10,50 2.103 §.528 0.8 0.26
92/11/12 0,000 0.001 0.0 0,001 17. ¢ 2.5 1.5 5.80 8.31 2.211 ¢.858 0.5 0. 21
92/12/10 6. 41 9.58 2.279 0.794
AQ' 93/10/20  D.028 0.002 0.004 0.001 16. 6 1.2 0.9 6.20 5.33 2.3718 1.114 0.5 0.23 2,167 0. 10
Site  Date NH,-N NO;N NOsN PO<P S0, Ct 80, pH SC  Na K Ca Mg TIC TOC
mg!' mgl' mgt? mgt? mgl! mel! mgl? fSem? mgl! mgi?! mgi' mgl? mg!t mgl!
A2 91/08/01 0.013 0.002 0.400 0.002 14.9 1.5 1.3 6.4] 20.30 2.009 0.776 0.5 0.29 2,059 2.08
91/08/21 0.021 0.002 0:000 ©0.002 140 11.9 1.5 6.25 75.00 2.412 11.991 0.5 0.26 1.817 7.74
91/10/21  0.063 0.004 0.003 0. 004 i5. 8 2.9 1.2 6.31 537 2312 1.0863 0.5 0.26 0.465 -0.04
91/11/27 0.033 0.004 0.000 0.004 16. 4 2.0 0.8 86.40 25.30 2.303 0.853 0.3 0.26 2.734 Q.14
91/12/12 0.020 0.002 0.000 0.004 15.4 1.6 0.9 6.863 31.60 1.858 0,697 0.3 0.23 1.354 1.63
92/04/22 0.045 0.004 0.000 £.00G 14.8 2.5 1.4 6.49 14.00 1,919 1,065 1.0 0.32
92/05/09 0.018 0.016 0.002 15. 3 2.7 0.9 5. 88 15.60 1.932 1.106 0.6 0. 24
92/05/21 0.013 0.008 0.004 D0.000 16.3 2.3 0.4 6.32 16.00 2.035 1.012 0.6 0.28
92/06/12 0.011 0.000 0.008 0.000 16. 3 2.1 0.3 6.60 23.50 2.069 §.879 0.1 0.41
92/06/24 C.0L1  0.000 0.000 ©.000 12.1 2.1 1.3 6.12 13,40 1.630 0.628 0.6 0,35
92/07/23 0,106 0.002 0.005 {.002 16.7 2.6 1.b 6.09 22.30 2.801 1.288 0.5 0. 38
92/08/18 Q.217 0.000 0.016 0.000 17.2 3.2 x 8. 34 10,66 2.517 1.361 0.5 0.78
92/09/08 0.145 0.001 0.000 0.¢03 16.9 2.5 1.0 6.39 16.30 2.137 0.9%4 0.4 C.24
92/10/08  0.021 0.G01 0.000 0,000 16,7 2.2 1.5 6,13 11.20 2,103 5,928 0.9 0.23
92711712 0.0l 0.001 ©.007 £.014 14. 0 3.2 2.0 b5.b8 7.40 Z.144 0, 858 0.8 0.28
92/12/10 6.45 9,23 2,110 0.794
Site Date  NH4-N NO2-N NQO3-N PO4-P Si0g Cl N pH sC Na K Ca Mg TIC TOC
mgl? mgl?! mg!t mg!' mgi? mgl? mglt S em mg!? mgl? mgi! mgt! mgl? mg!?
A4 91/08/01 0.010 ¢.002 0.004 0.00% 12.7 1.7 2.4 6.11 4.15 1.783 0.414 ¢.6 0.33 2,087 5.63
91/08/21 0.013 0.003 0.058 0.010 10,5 12.0 2.2 b.85 71.50 2.00% 12.178 0.6 0.36 1.873 10.48
91/10/21 0.028 0.003 0.000 0.005 15.7 2.2 1.4 6.28 5.49 2,181 0.963 0.5 0.26 2139 1.13
91/11/27 0.028 0.003 0.000 0.004 15.3 1.8 0.9 6.29 24.70 2.169 0.803 0.3 0.23 3199 0. 44
91/12/12 0.0256 0.003 0.004 0Q.004 12.9 1.4 1.0 6.39 21,70 1.802 (.99 0.2 0.19 0,888 2.54
92/04/22 0.045 0.006 0.050 0.001 1.4 2.3 1.6 6.23 12.00 1.517 0.827 0.8 0.27
92/06/09 0.018 0.016  0.010 13.8 4.2 0.9 6.06 1460 1[.830 0.911 0.5 0.25
92/05/21 ©.008 0.024 0.004 15.1 1.9 1.7 6.30 15.60 1.966 0.950 0.5 0.39
92/06/12 0.006 0.000 ©.008 0.000 15.2 2.0 0.6 5.3 51.70 1.895 0.669 0.1 0.3¢
92/06/24 0.022 0.002 0.000 0,000 10.8 1.9 1.8 5.92 12.20 1.372 0.422 0.4 -0.30
92/07/23 0.017 0,002 0.006 0.001 15. 8 3.1 0.9 6.13 19.20 2.041 0Q.717 0.4 G. 33
92/08/18 0.017 0.000 0.9415 0.001 17.0 2.7 # 6.35 8.52 2.003 0.862 2.5 0.25
92/09/08 0.025 0,001 0.000 .0.00] 16.9 2.6 0.6 6.37 15.70 2,036 0.89% 0.3 (.23
92/10/08 0.010 C.001 0.080 0.000 16.5 2.4 1.7 6.85 9.0 2.036 0.699 0.9 0.23
92/11/12 0.000 0,001 0.007 ©.004 12.0 3.0 2,6 531 7.70 1.8l6 0488 0.9 0.35
92/12/10 6. 33 8.25 1.848 “o. 607
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Site Date NH4-N NOz~N NO3-N PO-P  Si0: Cl S04 pH SC Na K Ca Mg TIC TOC
mgt? mgl' mgi” mgt? mgd? mgi? mgl pSem” mglt mgi' mgi? mgl! mgl! mgl?
B2 91/08/01 ©0.061 0.003 0.000 0.007 2.5 1.0 4.5 5.34 21.40 0.754 0.087 0.8 ‘0. 5% 0.214 -0, 27
91/08/21 0.080 §.006 0.000 0.006 2.6 33.3 3.6 614 161.20 1.691 35 483 1.0 0.55 1.179 18.26 -
91/10/21 0.046 ©.004 ©0.000 0.006 10.7 7.3 2.1 B.10 18.38 1.927 ©6.84] 0.5 0.2 1.595 6. 02
91/11/27 0.152 0.006 0.000 0.006 6.7 2.6 2.5 5.88 23,70 1.137  0.558% 0.9 0.32 1.1%87 9.16
91/12/12 0,025 0.003 0.¢19 0.004 4.0 1.2 1.7 b 5B 22.60 0.530 0.281 0.3 0.26 D0.162 5.95
92/04/22  0.180 ©0.004 0.040 0.003 6.2 2.1 1.9 5.86 910 0.930 0.670 q.6 0.23
92/05/09 0.132 0.024 0.007 3.3 L¢ 2.3 48 10.50 1.169 0.567 0.6 0.29
92/05/21 0.108 0,000 2.008 2.3 1.4 2.9 1,138 0.355 0.8 0.29
92/06/12 0.039 0.002 0.006° 0.001 1.1 1.5 32 5.41 15.42  0.889 0.100 0.5 0. 48
92/06/24 0,028 0.002 0.000 0.000 1.1 0.6 3.1 5.25 8.30 0.508 0.104 0.4 0.45
92/07/23 0.172 0.004 0.004 0,035 5.2 2.0 2.4 514 15.50 1.437 0.249 0.9 0. 43
92/08/18 0.083 0.003 0.012 0.004 0.5 1.6 2.9 5.6l 7.94 0.809 0.167 1.1 0.55
92/09/038 0,145 0.002 0. 000 D.004 1l 2.9 2.3 5.1% 15.80 0.909 0. 167 1.0 0.72
92/10/08 0.021 0.002 0.000 0.000 1.4 1.3 3.8 4.67 10.60 1.019 0.288 1.5 0.64
92/11/12  0.021 0.002 0.006 0.001 3.4 3.7 3.3 4.52 §.20 1,163 0.426 1.1 0.83
92/12/10 h. 47 8,11 0.935 {.338
Site  Date NH;-N NOZN NOsN PO-P Si0; Cl SO, pH SC  Na K Ca Mg TIC TOC
mgl' mg! mg!? mgt omglt melt mgl! GSem™ mglt mgr! mgl' mgr!' mgl! mgr?
C  91/11/27 0.137 0.006 £.008 0.013 11.3 b 4.2 5.38 22,15 1.247 0547 0.2 0.28 1.830 % 74
C2  91/10/21 0,071 0.006 0.000 0.008 10.9 10.3 3.1 ©5.41 5.66 1.478 0.854 0.6 0.3% 1.54) 10G. 43
C2  91/12/12 0.048 0.005 0.045 0.007 9.4 1.6 3.0 5.45 25.30 0.914 0.486 . 0.3 0.28 0.188 7.71
€z 92/0%/21 ©£.102 §.008 0.018 8.6 2.0 4.4 1.477 0.682 0.6 0.64
Site Date NH;-N NQO,-N NQy-N PO,-P SIO: Cl 804 pH SC Na K Ca Mg TIC TOC
mg!? mgt!' mgl! mgt? mgi! mglt mgt? ‘,;Scm’l mgl”? mgt! mg!' mge? mgl?t mgt!
DO 91/08/01 0.021 0.002 0,004 0.004 20.5 1.9 0.9 6.54 3130 2343 1.100 2.6 0.26 2.571  -D.22
91/08/21  H.01D 0.002 0,000 D00 20.3 a0 0.8 6,72 111.95 2.838 9.135 0.5 G.20 Z.411 2.04
91/10/21 0,028 0.002 0.000 (.004 19.8 2.6 4.9 §/.34 5.47 2.508 1.105 0.8 0.26 1.814 0. 27
91/11/27 0.030 0.003 0.000 0.008 20.6 1.8 0.6 6.47 26,50 2.578 1.054 0.3 0.26 2.829 -0.27
91/12/12  ©.030 0.002 0.005 0.002 20.8 1.4 0.5 6 81 22.70 2.405 1.242 0.5 0.26 1.785 0. G0
92/04/22  0.026 0.002 0.000 0.000 20.8 2.4 1.1 589 16.60 2.348 1.347 0.9 0. 32
92/05/0% 0.018 0.008 0.005 20.4 1.9 1.3 5.23 17,90 2,317 1.262 0.5 0. 22
92/05/21 0012 0,008 D.uol 2005 1.7 0.1 5,07 197 2,405 L.140 0.5 Q.25
92/06/12  0.006 0.000 ©.008 0.00¢ 20.8 1.9 0.4 6.38 293¢ 2211 1.087 0.1 0.28
g2/06/24 0.QLL  0.000 0Q.000 0.000 20,7 2.1 0.8 5.42 16.30 2.325 1.211 0.4_ 0. 30
92/07/23 0.006 0.002 0.006 0.003 20.7 2.5 0.6 §.19 32.70 2.423 1.368 0.5 0. 38
92/08/18 0.011 .00y 0.015 0,001 20.8 2.2 0.2 6.22 10.35 2,308 1.227 0.5 0. 30
92/09/08 0.005 £.001 0.000 0.000 21.0 2.5 0.0 62! 18.40 2.377 1.396 0.3 0.24
92/10/08 0,052 0.001 ©.000 0.000 20.7 2.1 1.9 5.66 11.39 2.542 1. 160 1.0 0.35
22/11/12 D.DO0 0.001 0.007 ©G.000 20.B 2.5 1.6 5.53 9.10 2.523 1118 0.8 0.25
92/12/10 6.32  10.50 2.417 L.018
DO' 91/10/21 0.030 0.002 0.000 0.003 1.8 8.4 1.3 5.38 10.35 3.008 8.182 0.7 0.26 1273 14.75
Site Date NH-N NOz~N NO3-N PO4-P Si0: Cl 504 pH sC Na K Ca Mg TIC TOC
mgit mgl? mgi! mgt! mel? mgt' mgl? oS em?! met?! mgi? mgd? wegl! mgl? wmg i
D1 91/08/01 0.092 0.002 §.000 0.004 14.1 2.3 2.2 6.04 15.45 1.944 0.722 0.6 0.39 2.347 7.84
DI 91/08/21 0.146 0.004 0.002 0.007 4.1 22,0 3.5 5.63 i04.00 1.944 21.968 1.0 0.49 1,263 17.18B
D1 g1/10/21 0.066 .0.006 0.000 ¢.007 9.1 2.1 2.7 5.39 9.31 1.137 0.558 g.6 0.20 1.394 [1.68
P10 91/11/27 0,124 0.006 0.000 0.00% 10.9 2.4 3.0 9.28 23.40 1.247 0.5%8 0.5 0.32 3.010 10.1%
DY 91/12/12 0.048 0.005 0,017 0.023 8.4 2.1 1.8 5.34 21,30 0.862 0.486 0.3 0,33 0.310 8.19
DL 92/03/04 0.116 0.009 ©.000 0.004 11.4 34 1.5 6.38 25.10 1.615 0.827 1.4 (.32
Dl 92/05/21 0.120 0.008 0.012 4.2 7 4.3 4,71 16. 30 1.320 0.538 0.6 0.32
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Site Date NH4*N NOQz-N NOz-N PO,-P  Si0, Cl 50, pH sSC Na K Ca Mg TIC TOC
mgd! mgi?! mgd? mgl! mgl? mgt! mglt ASem™? mgt”? mgt! mglt mgi? omgdt mgl!t
DZ g51/08/01 0.044 0.003 0.000 0.006 9.2 1.4 27 594 14.40 2.141 0. 57 0.6 0.42 1.795 11.68
21/08/21 0.087 ¢.003 0.000 0.003 6.4 88 3.1 558 64.10 1.560 8§.8%% 0.7 0.48 1,212 13.98
91/10/21 0.066 0.004 0.000 17.1 2.6 3.0 6.25 8.43 2.103 0.983 0.3 0.23 2.491 3.52
91/11/27 0.096 0,004 0.000 0.003 188 2.2 0.8 6.87 34.10 2.648 1.309 0.5 0.26 2.465 1.58
91712712 0.071 0.002 0.005 0.003 18.1 1.§ ©¢.8 6.3% 21,00 2.008 1.021 0.3 0.29 2023 1.57
92/03/04 0.077 0.011 0,000 0.001- 151 32 1.0 6.3%9 26.80 1.954 0.986 1.5 0.30
92/04/22  0.103 0.003 0.017 0.001 1.7 2.1 1.4 5.77 11.00 1.389 ¢0.8656 0.7 0.g7
92/05/09 0,042 0,008 0.009 182 1.9 0.8 5.39 16,40 2.104 1.169 0.7 0.35
92/05/21  0.024 0.000 0.002 180 2.7 1.8 2116 1.008 0.7 .22
92/06/12 0.006 0.000 0.008 0.600 .7 2.0 0.4 6.5l 2500 2.232 1.048 0.2 0.30
92/08/24 0.011 0.000 0.000 ©.000 19.4 2.2 2.3 6235 1580 2.145 1.062 0.4  0.28
92/07/23 0.03% 0.006 0.002 0,001 19.7 2.8 0.6 6.35 23.80 2.580 1.244 2.6 0.33
92/08/18 0.1560 ¢.000 0.015 0.001 20.% 2.3 0.9 5643 10,49 2.205 1.193 0.6 0.25
92/09/08 0,025 0.001 0,000 0.000 20.8 2.7 1.8 8.42  17.70 2.377 1.395 0.4 0.23
92/10/08 0.010 ©.000 0.000 D.0D0  19.5 1.9 1.7 595 10.70 1.978 0.794 0.8 ©¢.20
92/11/12  0.042 0,002 0.006 ¢.000 151 3.3 2.0 5.5l 8.70 2.010 0.783 1.0 0.35
92/12/10 6.33  10.01 2,177 0.922
Site  Date  NH-N NOzN NG-N PO~P Si0, € SO, pH SC  Na K Ca Mg TIC TOC
wgl! mg!? mg!? mg!? mg!? mglt mgi? ~uSem” mgi? mgt! mgt? mgr? mgl?t met”
D4 91/08/21 0.090 0.004 0.000 0.005 5.4 4.3 3.8 6,52  74.70 1.392 13.931 0.8 0.46 0,092 1.24
91/10/81 0.033 0,005 0.000 0.008 14.6 2.6 3.4 6.19 11.10 1.908 ©.703 0,3  0.23 2.184 4,36
91/11/27 0.081 0.003 0.004 0.004 17.0 [ 1.0 §.57 27.20 2.189 0.903 0.2 0.23 1.930 2.58
91/12/12  0.061  0.003 0.012 0.004 8.2 2.3 1.7 6.05 24,40 0.914 0,434 0.5 0.33 0.900 5.93
52/03/04 (.161 0.011 0,025 0,01l 7.0 3.8 1.7 6.00 24.60 1.517 0,670 1.9 0.50
92/04/22 0.045 0.004 0.028 0.000 10.0 2.0 1.4 5,85 9.90 1.204 0.670 0.4 0.42
92/06/09 0.048 0.024 0.012 9.6 1.8 1.3 5.28 11.90 1.318 0.643 0.5 0.27
92/G5/21 0. 048 0.006 0.002 13:5 1.6 1.§ 6.25 1600 1.805 0. 833 0.6 0.24
92/06/12 0.006 0.000 ©.008 Q.000 12.2 1.8 1.8 B6.25 18.64 1.494 0.522 0.3 0.28
92/06/24 0.050 0,003 0.012 0.003 7.7 2.0 2.5 5,90 10.60 1.040 0.422 0.4 Q.35
92/07/23 (.0Z2 0.003 0,005 0.003 13.0 2.3 1.1 6.15 16.40 1.504 0.558 0.4 0.28
92/08/18 0.056 0,002 0.013 0.001  20.2 2.4 2.2 530 10.44 2.205 1.127 0.7 0.28
$2/09/08 0.095 0.001 0.000 0.001 20,4 2.7 1.1 6.3l 17.50 2.239% 1.193 0.8 0.36
92/10/08 ¢.0610 G, 001 0.000 0.000 19.3 2.2 1.7 65,84 10.50 1.880 1.116 0.7 0.21
92/11/12 0.016 0.002 0.000 0.000- 86 3.4 2.8 6517 8.40 1.413 0.546 0.9 0.45
92/12/10 6.20 8.0 1.296 0.426
D4 91/10/21 0.036 0.006 0.000 0.006 14.7 2.5 1.4 6.34 11.56 1.908 1.158 0.3 0.26 2,170 3.78
Site  Date  NHs-N NOx"N NOy-N PQ4-P 8§00, € §0, pH  SC  Na K Ca Mg TIC TOC
mg!" mgl" mgl! mgl? mg!? mg!? mgt?! ‘[,fScm'1 mgl? mgl? mgl?! mgi? mgi? mgi™
El  gi/1o/21 §.030 €006 0.008 0.006 15.2 2.1 1.2 6.38 11.26 2.037 0.753 0.2 0.1% 1.490 1.83
E2  91/08/21 0.103 ©.004 0.000 0.002 0.7 8.7 1.5, 4.94 48,50 0.443 7.540 0.4 0.2% 1.178 1014
E2  §i/10/20 0.653 G.006 0.000 @, 009 9.8 2.5 47 5050 10.58 1.029 0.458 0.5 0.32 0.680 11.20
E2 91/11/27 0,051 0.004 0.003 0.008 8.5 2.5 22 514 22,80 1.192 0.654 0.5 0.35 0.895 10.84
E2 91/12/12 0.081 0.004 0.003 0.005 7.2 1.8 2.7 65,23 21.47 0.862 0.281 0,8 0.3 0.970 8.53
E2  p2/05/21 ¢.114 0. 000 0.009 33 L5 3.5 469 1500 1.138 0.462 0.6  0.32
THE 91/08/21 0.008 0.002 0.076 0.003 127 5.9 1.9 6.16 43.70 2.074 6.082 0.6 0.3 1.573 585
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Appendix 3 Enumeration of Higher Plants of Miyatoko Mire

and its Surrounding Area

Pric !
Akihide TAKEHARA'

R

1. XRBHE, BEEREREBHE (i#§K830m ; ti36°46",
HE138706") 2L & T B RIEL.5km, Hil 1 kn?
Wi BT, 19926 A51994F 6 A TilEF
AR SR EEENEL LD TH S,

2. ZHEROBRIE S S E#E (1992), ETE
W (BEAR) C{EFTIED (1981-2), FEF4fY (KA
CAEFTIEA (1989) 10X o 72A, —EEREOHARE
FEHE L.

3. BiCEEshTwh TERIER & £ ORARBOH
WA S, (EH, 1969) KREShTW RV
{4 L7z,

1. Richms UR), BuEmmE (B) & LOURLZ.

5. AFEVHERINHIERERN LR, RRERE
1, BEMOHFEHRA B, FLrF (ERBAF-) %
B SO D e LTHEIL A,

EpER

PTERIDOPHYTA < %Hi®

Lycopodiaceae b hH4 ./ AXSH
Lycopodium clavatum L.
Ay AXT iR W fl

Lycopodium inundatum L.

1P 3~ EvBUERANE AR
CEFREATH SR ENEDFHE 7020 ET LR
LH3-18-34)
Visiting Fellow of the National Institute for Environmental
Studies, Present Address; Department of Biology, Faculty of
Humanities and Social Sciences, Iwate University, 3-18-34
Ueda, Morioka, [wate 020_ Japan

YFAF¥FF Ly &
Lycopodium serratum Thunb.
[N SRR - S (S
Equisetaceae k74§t
*Equisetum arvense L.
AEF & M
Osmundaceae 71§
Osmunda cinnamomea L.
e FNErw4 i &
Osmunda japonica Thunb,
Yrva & B K
Dennstaedtiaceae A1/ 1L AT <H
Pteridium aquilinum (L.) Kuhn
var. latinsculum (Desv.) Underw. ex Hall.
ZA- R R = I i
Blechnaceae ¥ #HY F#
Blechnum nipowicum {Kunze) Makino
YIHLT MK
Dryopteridaceae # 3 5%
Arachniodes standishii (Moore) Ohwi
JawArysy #
*Dryopteris monticola (Makino) C. Chr.
IRy & K
*Polystichum retroso-paleacenm (Kodama) Tagawa
HAY477T WK
Thelypteridaceae b X ¥ 5§
Stegnogramma pozoi {l.agasca) K. Iwats.
subsp.mollissima (Fischer ex Kunze) K. Iwats.
IVYY O b
*Thelypleris japonica (Bak.) Ching
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NIHRIITE F
*Thelypteris nipponica (Fr. et Sav.) Ching
Sy i
Thelypteris palustris (Salisb.) Schott
XLy i,
Woodsiaceae 1 77 5§}
*4 thyrium deltoidofrons Makino
H ALY B
Mattenccia struthiopteris (L.} Todaro
Ty BOK
*Onoclea erientatis (Hook.) Hook.
1ZRH Y #
Poilypodiaceae 77K H
*Polypodium fauriei Christ
T XTI

SPERMATOPYTA TETiEth
GYMNOSPERMAE #F#H1)

Pinaceae V¥
*Larix kaempferi {Lamb.) Carr.
haey (F) MK, b
Pinus densiflora Sieb. et Zucc.
Th=y ¥, i
Pinus parvifiora Sieb. et Zucc.
Fragw K
Taxodiaceae A¥¥
*Cryptomeria japonica (L. fil.} D. Don
AF () K
Cephalotaxaceae 1 X H ¥}
Cephalotaxus harringtonin {Knight) K. Koch
var., nana {Nakai) Rehder

N AL ZHFY WK

ANGIOSPERMAE # T # ¥
DICOTYLEDONEAE WM FHEHEH
ARCHICHLAMYDEAE 3t # £ &

Juglandaceae 2V I¥
Pterocarya rhoifelia Sieb. et Zuce.
i K
Salicaceae Y+ ¥¥
Salix bakke Kimura

YeRIVFE M A

*Salix futura Seemen
AXFVEYFF M
*alix gracilistyla Mig.
AAYFF M
Salix integra Thunb.
AZI)YFHF A
*Salir jessoensis Seemen
A s )
*Salix sachalinensis Fr.Schm.
ERVAE S ke I
Betulaceae H/%/ %%
*Alnus hirsuta Turce,
rvwarsF MK
*Alnus inokumae Murai et Kusaka
S PRV G AR
Alnus japonica (Thunb.) Steud.
Ny sF iR, &
Alnus pendula Matsum.
= S VA 1)
*Betula grossa Sieb. et Zucc.
IXA M
*Betula platyphylla Sukatchev
var. japonica {Miq.) Hara
VA AN
Carpinus laxiflora (Sieb. et Zucc.) Blume
ThHYF K
Corylus sieboldiana Blume
PEARZAENNE S
Fagaceae 7F#}
Castanea crenafa Sieb. et Zucc.
7\ & #K
Fagus crenata Blume
7 H
Quercus erispula Blume
A5 B
*uercus serraty Thunb. ex Murray
ST R A
Urticaceae 1 77 H#
Boehmeria tricuspis (Hance) Makino
THY MK
Loranthaceae ¥ FU¥#

=l‘l‘]’;\;libhear tanakae (Franch. et Savat.) Hosokawa
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R F)F #
Viscum album L. subsp. coloratum Komarev
YRENF & OK
Polygonaceae #7#
Persicaria thunbergii {Sieb. et Zuee.) HGross
VA ANE - AN
Reymentria japenica Houtt. var. uzensis Honda
F4YEY
*Reynontria sechalinensis (Fr. Schm.) Nakai
ok o B LV 1
"Rumex acetosa L.
245 il
*Rumesx acetosella L.
BAALUR) b
*Rumex faponicus Houtt.
Foay fu
Magnoliaceas T7 1 ¥
Magnolig obovata Thunb.
S A S - R

*Maguolia praccecissima Koidz, var. borealis Sarg.

*yasy & K
Magwolia salicifolia {Sieb, et Zuce,} Maxim.
C AN N
Lauraceae 7 X/ ¥§
Lindera praccox {Sieb. et Zuce.} Blume
TTTFrr M
Lindera umbeliats Thunb.
var. membranacea (Maxim.) Momiyama
FARZRET B OW
Ranunculaceae ¥ K74 H
Anemone debilis Fisch.
EAAFT &
*Aguilegia buergeriany Sieb. et Zuee.
Y4+ ft
*Clamstis joponica Thunb.
PRV B VR - N
"Coptis trifetia (L.) Salisb.
IysATLy
*Ranunculus stlerifolius Lév.
FURIFY Ly M
Thatictrum minus L.

var. hypolesssum (Sieb. et Zucc.) Mig.

3 BEHRBROLEO SN

TRAFwY b
Lardizabalaceae P
Abkebia trifoliata (Thunb.) Koidz.
TUNTYE R
Nymphaeaceae A4 L&
*Nymphﬂea tetragona Georgi
Y ZIY iR
Actinidiaceae ¥ F2EFH

Actinidia arguta {(Sieb. et Zuce.] Planch. ex Miq.

Fnt B, O
Actinidia polvgama {Sieb. et Zucc,) Planch. ex Maxim.
2HF Y K

Guttiferae # XV VR
fHypericum erectum Thunb.
o i IV B
Sarothra laxe (Blume) Y. Kimura
T bF) O
Triadenum japonicum Makino
IZAARED &
Draseraceae Eyvd5H
Drosera mtuﬁdtfo!ia L.
EyL T il B
Hamamelidaceae ¥4 7#
*Hamamelis japonica Sieb. et Zuce.
var. megalophylla (Koidz.) Kitam.
FHaose s
" Saxifragaceae ¥/ i 42H
Astilbe thunbergii (Sieb. et Zuce.) Miq.
var. congesta H. Boiss,
M) T Ve B, O
Hydrangea paniculala Sieb. et Zucce,
SN R, &K R
Hydrangea peticlaris Sieb. et Zucc,
IRTIHA B M
Pamassia palusiris L. var. muilisela Ledeb.
AT Y G, RE
Schizophragma hydrangeoides Sieb. et Zucc.
AHTI B K
Rasaceae /33
*A grimonia nipponica Koidz.
AR I XS Al

*Aruncus dioicus {Walt.) Fern.
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IR B

var. tenuifolins (Nakai) Hara
Ye7Eiave fl
*Duchesnea chrysantha {Zoll. et Mor.) Mig,
~YALFT Al
*Geum japonicum Thunb.
y4arvy & i
Malus toringo (Sieb.) Sieb. ex Vriese
23w, &
*Potentilla cenligrana Maxim.
EAANESFT i
Polentilla frevaigna Bornm,
IynvFEs) i
*Prunus apetala (Sieb. et Zuec.) Franch. et Savat.
subsp.pilosa {(Koidz.) H. Ohba
FrFaa s WK
Prunus grayana Maxim,
TIIAFS 7 # O M
Prunus sargentii Rehder
/Y HEs T K
Prunus vereeunda (Koidz.) Koehne
HAIFIT K
*Rubus cralacgifolins Bunge
r=AFL M
Rubus microphyllus L. fil.
SHAFT
Rubus palmatus Thunb. var. coptophylius A. Gray
EIVASFT B b
Rubus parvifolius L.
FoafFT i
Sorbus alnifolia (Sieb. et Zuce.) C. Koch
TAEFL & Ok
Sorbus commixta Hedl.
FrAwE & K
Leguminosae 7 4§
*Amphicarpaea bracteata (L.) Fernald
subsp. edge-worthii (Benth.} Ohashi
var. japonice (Oliver ) Ohashi
vreA W,
Lespedeza bicolor Turce.
Tend i
* espedeza funcea (L. fil.) Pers,

var. subsessijis Miq.

S AL ]
*Lotus comiculatus L. var, japonicus Regel
Ivast
*Maackia amurensis Rupr, et Maxim.
subsp. buergeri {Maxim.) Kitamura
ARTy T #%
Pueraria Iobata (Willd,) Ohwi
AV S |1
*Robinia psendoacacia L.
ny3 eV () it
*Trifolium pratense L.
ATHEYAIH ()
*Trifolium repens L.
yuy Rz (F) b
Wisteria floribunda {(Willd.) BC.
7Y %, 4K
Daphniphyllaceae XU /i
Daphniphyllum macropodum Miq.
var. humile {Maxim.) Rosenthal
EVES SIUNIE - N
Rutaceae 34> ¥
Phellodendron amurense Rupr.
FNG
*Skimmia Japenica Thunb, var. intermedia Komatsu
f. repens (Nakai) Hara
PRI N
Polygalaceae kX N¥H
*Polygala japonica Houtt.
EANE
Anacardiaceae IV ¥
Rhus ambigua Lavall. ex Dipp.
VANV -
Rhus javanica L. var. rexburgii (DC.) Rehd. et Wils.
ANT Al
Rhus trichocarpa Mig.
Yol &K, it
Aceraceae HITH
Acer amoenum Carr.
var. matsumurae (Koidz.) Ogata
YvEIY & #
*Acer erataegifolium Sieb. et Zucc.

AR ES
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*Acer distylum Sieb. et Zucc.
S APAY I Sl
Acer jeponicum Thunb.
NIFTHLT G, &K
*Acer micranthum Sieb. et Zuce.
TIRALT M
*Acer mono Maxim. var. ambiguum (Pax) Rehder
FZA 5T
*Acer mono Maxim.
var. mayrii {Schwerin) Sugimoto
ThHAFY K
Acer rufinerve Sieh. et Zt{cc.
TUNTHILT &2 W
Acer sieboidianum Miq,
INTFTHLT K
Hippocastanaceae FF./*¥
Aesculus turbinata Blume
FFJF MK
Aquifoliaceae T F./ ¥#
liex crenata Thunb. var. paludesa (Nakai) Hara
AT -7 A N N 1
*Tex leucoclada {Maxim.) Makino
LAEF B, K M
Hex macropoda Miq.
THNY K
Colastraceae =2 ¥ ¥#
Celastrus orbiculatus Thunb.
TATALFF Ak
*Celastrus orbiculatus Thunb.
var. strigillosus {Nakai) Makino
FZUNTAERS B H
Euomymus alatus (Thunb.) Sieb.
f. striatus (Thunb.) Makino
27E 4, 4, i
Rhamnaceae 207X E F¥#t
Berchemia longeracemosa Okuyama
FFHrevrE K
*Berchemia racemosa Sieb. et Zucc.
7wy FE K
Rhamnus crenata Sieh. et Zucc.

A% &, &

Ampelopsis brevipedunculata (Maxim.) Trautv.

ft 3 EREE RO R E R

Vitaceae 7 F7H

var. heterophytla (Thunb.) Hara
JTEY M

Vitis coignetiae Pulliat ex Planch.

R N = R
Tiliaceae 7./ *#

Tilia maximowicziana Shirasawa

aE AT A (RS 1 X
Violaceae A I L%t

Viola grypoceras A. Gray

yFuEAI L Kb

*Viola grypoceras A. Gray var. pubescens Nakal

ryFRAIL K

My, .
Viola kusanoana Makino

A FIRAIL K

Viola verccunda A. Gray

YyHRAI L & M

Hepr. . .
Viola violacea Makino

var, makinoi {H. Boiss.) Hiyama
%231 #
Stachyuraceas ¥ /I E

Stachyurus praecox Sieb. et Zuec.

7L H
Onagraceae FHh/iF+§

*Oenothera biennis L.

Ay aAd sy (B
Cornaceae 3 XXE

Aucuba japonica Thunb.

var. borealis Miyabe et Kudo

vATHF FK

*Benthamidia japonica (Sieb. et Zuce.} Hara

YRy WK

Swida controversa {Hemsl.) Sojak

IAF B O
Araliaceae 77X

Acanthopanax sciadophyllvides Franch. et Savat.

2LTTT RO

Aralig cordata Thunb.

AN

Aralia elota (Mig.) Seemann
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Kalopanazx pictus (Thunb.) Nakai
NYFY B,
Umbelliferae -+ 1) F
*Hydmcotyle ramiflora Maxim.

dAFFREA
METACHLAMYDEAE 4#:71¢8E

Clethraceae '3 7%
Clethra barbinervis Sieb. et Zuec.
Va7 O
Pyrolaceae - F¥ 7V IH
*Chimaphila japonica Mig.
TAHF Y Rk
*Monotropastrum humile (D. Don) Hara
Fryyamuy K
Pyrola japonica Klenze
AFYvrvo #K
Ericaceae '/ ¥l
Gaultheria adenothrix (Miq.) Maxim.
FTHE, W
Leucothoe grayana Maxim.
Ny s E K
*Lyonia ovalifotia (Wall.) Drude

var. elliptica (Sieb, et Zucc.) Hand.-Mazz.

EZE S S
Menziesia multiflora Maxim.
vIvuarIy Ol %
Rhododendron albrechtii Maxim.
LITFFY LAY YT K
Rhododendron japonicum {A. Gray) Suringar
Lrryyd i, & b
Rhododendron obtusum (Lindl.) Planch.
var, kaempferi (Planch.) Wilson
Y=woy Wl
*Rhododendron semibarbatum Maxim.
AR/
*Vaceinium hirtum Thunb.
TALEH
Vacetnium japonicum Maxim,
AN
Vacctnium oldhamii Miq.

FuaE K

Vaccintum oxycocens L.
YNIFEE R
Primulaceae #7277V 7#
*Lysimachia clethroides Duby
AH T 74 M
*Lysimachia Jjaponica Thunb.
TFAE i
*Lysimachia thyrsiflora L.
YrFErT A
Lysimachia vulgaris L.
var. davurica {Ledeb.) R. Kunth
7HLIY & .
Styracaceae L./ % H
Styrax obassia Sieb. ¢t Zucc.
AV AV LA -
Symplocaceae /\{ ./ ¥
Symplocos chinensis (Lour.} Druce
var. leucocarpe (Nakai) Ohwi
f. pilosa (Nakai)} Chwi
HI 75 &
Oleaceae E7 1§l
*Fraxinus lanuginosa Koidz. f servata {Nakai) Murata
TAYE #, # e
Fraxinus mandshurica Rupr. var. japonica Maxim.
YF5E &
*Ligustrum tschonoskii Decne.
VYA ESY oAb
Gentianaceae ') FH
*Centiana thunbergii (G. Don) Griseb.
var. minor Maxim.
yrv=w) B
Gentiana friflora Pallas
var. japonica (Kusnez,) Hara
o) Ny R, B
*Gentiana zollingeri Fawcett
Aol I v
Swertia bimaculata (Sieb. et Zuce.) Hook. et Thoms.
st PAA A -
Tripterospermum japonicum (Sieb. et Zucc.) Maxim.
DR I /A - N £
Menyanthaceae 3 VH I 7%

Menyanthes trifoliata L.
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IVHLT R
Asclepiadaceae HH 1 EFH
*Cynanchum sublanceolatum (Miq.} Matsum.
var. albiflorum {Franch. et Savat.) Hara
FRATHEAS N B
*Tylophom aristolochioides Miq.
FAAHEATN M
Rubiaceae FH ¥t
*Catisem trifidum L. var. brevipedunculatum Regel
FYNIAINRLTS R
*Galium trifloriforme Komar.
var. nipponicum {Makino) Nakai
PATLYT K
*Mitchella undulata Sieb, et Zucc.
VAT FF L K
Verbenaceae 77V SH
Callicarpa japonica Thunb.
LTHFLFT K
Labiatae V¥
*Ajuga nipponensis Makino
Jawebr
*Clinopodium gracile (Benth.) 0. Kuntze
A I S )
*Lycapus maackianus (Maxim.) Makino
A OR #%
*Lycopus uniflorus Michx,
Vi i
Rabdosia umbrosa (Maxim.) Hara
var. leucantha (Murai) Hara
HANERFTL K
Scrophulafiaceas 37/ NFYE
Melampyrum rosenm Maxim.
var. faponicum Franch. et Savat.
zza+ b
Lentibulariaceae 2 X% EH
Utricularia bifida L.
LAkt R
Ulricularia yakusimensis Masam.
LIHFIIAXFIY B
Plantaginaceae ##/53%
Plantage asiatica L.

FA57 AR

3 ERGER O WA R E R

Caprifoliaceae X A X5 ¥
Viburnum dilatatum Thunb.
HvZE
Viburnum furcatum Blume ex Maxim.
FAAALF IR OK
*Vibwrmum plicatum Thuob.
f. glabrum {Koidz. ex Nakai) Rehder
rryv Tl f#%, K
Viburnum wrightii Miq.
IVvH VI KK
Weigela hortensis (Sieb. et Zuce.) K. Koch
LA AV S N ]
Valerianaceae # 3+ I %t
Patrinia villosa { Thunb.) Juss,
AhaTy
Campanulaceae #% 3 7§
*Adenophora iriphylia {Thunb.) A. DC.
var. fapemica (Regel) Hara
YHAZT M
*Codanopsis lanceolata {Sieb. et Zucc.) Trauty.
PR 2=V
Compositae ¥ 7§
*Artemisia montane (Nakai) Pamp.
AAIATEHE #
*Artemisia japonice Thunb.
bl e = R -
Artemisia princeps Pamp.
JEF
*Aster ageratoides Turcz.
subsp. leiophylius {Franch. ¢t Savat.} Kitam,
LoaAt H -
*Aster ageratoides Turcz.
subsp. ovatus (Franch. et Savat.) Kitam.
Jar¥Fs o
Aster glehnii Fr. Schm. var. hondoensis Kitam.
TeF #
*Carpesium glossophyllum Maxim,
HUH sy R
*Chrysanthemum lewcanthemum L.,
75 AFs (R
*Cirsium amplexifolium Kitam.

YEFSREATHFI fE, M
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rEm%E

*Cirstum borealinipponense Kitam, b i e e S (1
TZTHFI A
Cirsium inundatum Makino MONOCOTYLEDONEAE #F3HH
FFETHI R, B Alismataceae +EFN¥
*Cirsium japonicum DC. *Alisma canaliculatum A, Br. et Bouché
ZTHI Ml ~FFESH A
*Cirsium nipponicum (Maxim,) Makino Sagittaria natans (Lour.) Hara
trTTHD T¥FL &
Eupatorium chinense L. Potamogetonaceae bt AL OF
v I FyAF il *Potamogeton frveri A. Bennett
*Eupatorium chinense L. 7her AT g,
subsp. sachalinense (Fr. Schm.} Kitam. Liliaceae VH
= AR - I S R N 124 : Disporum smilacinum A. Gray
*upatorium lindleyanum DC. Fo2) 82 4 b
#7rI Rl Heloniopsis otientalis (Thunb.) C. Tanaka
*Hypochoeris radicata L. awYaghv A, # O
7y () b Hemerocallis dumortieri Morr.
Inula ciliaris {Miq.) Maxim. var. esculenta (Koidz.) Kitam.
IAXY R ¥ryd4a i, &
Ixeris dentate (Thunb.) Nakai *Hosta albo-marginate (Hook.) Ohwi
~AF DRERY L O, RO
Mactuca indica L. *Hosta sieboldiana (Lodd.) Engler
T¥ W bRy
*Lactuca raddeana Maxim. Lilium auratum Lindl.
var. elata (Hemsl.) Kitam. Twa)
Yeof+ KR *Litium rubelium Baker
*Pertya rigidula (Miq.) Makino kA R,
e FAVAY/AcalE N Metanarthecium luteo-viride Maxim.
Petasites japonicus (Sieb. et Zuce.) Maxim. JFZT K
A i ' *Paris tetraphylla A. Gray
*Picris hiewcioides L. EEAAT VAV
subsp. japonica (Thunb.) Krylov *Polypgonatum falcatum A. Gray
T F Al FhTL)
Senecio cannabifolius lLess. Poiygonatum lasianthum Maxim,
neITeuy M Ivwraaz) M
*Solidago gigantea Ait. var. leiophylla Fernald *Smilax china L.
AxTIFFY (RO FN P AT R il
*Solidago virgaurea L. subsp. asiatice Kitam. *Smilax nipponica Miq.
TERIFY LT i # K FFikT A, R
Stenactis annseus (L.} Cass. Smilax riparia A. DC.
vAYaAy (R var. ussuriensis (Regel) Hara et T. Koyama
*Symurus pungens (Franch. et Savat.) Kitam. AT K
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Tricyrtis affinis Makino
Y/ kR FFEA d
*Veratrum album L. subsp. exysepaium Hultén
NArAvy &
Dioscoreaceae /v ./ 1 EH
Dioscorea gractilima Miq.
yFFaO K
*Dioscorea nipponica Makino
vFTF2O #®
*D_iascorea tokoro Makino
F=Faa
Iridaceae F4 AH
Iris ensata Thunb.
var. spontanea (Makino) Nakai
INnFrav s M
Juncaceae 1 J 4
*luncus effusus L. var, decipiens Buchen,
1
*]umus leschenaultii Gay
aoHAEFay B

*]umus tenuis Willd,

744
*Luzula capitata (Miq.) Miq.
AZAIN) A

Luzula plumosa E. Meyer
var, macrocarpe (Buchen.} Ohwi
XAELIY K, M
Eriocaulaceas &I 74§
Eriocaulon monococcon Nakai
VS R B
Gramineae 1 3§}
*Agrostis alba L.
IXATY F) M
*Agrostis clavate Trin. subsp. nukabe Ohwi
A HE A
Arundinella hirta (Thunb.} C. Tanaka
P AR
Brachypodium sylvaticum (Huds.) Beauv.
YwhaEISY K
*Calamagrostis hakonensis Franch. et Savat.
AR

*Dactylis glomerata L.,

3 ERERGRAOHSEYH

#HEFY (R M
*Festuca arundinacea Schreb,
g ey B A V- DI ]
*Festuca parvigluma Steud.
PEIHT M
*Festuca rubra L.
b P s B )
*Lolium multifiorum Lamar.
FXILF () b
*Lolium perenne L. ‘
wYL¥ (R A
*Microstegium viminewm (Trin.) A.Camus
TRV #,
*Miscanthus infermedins (Honda) Honda
FFAerrHANYAE R g
Miscanthus sinensis Anderss.
AR HE, b
Moliniopsis japonica (Hack.) Hayata
ReAY iR, &
*Oplismenus wndulatifolius { Arduino) Roemer et Schultes
FFIFY A
Phragmites australis (Cav.) Trin. et Steud.
ay i B
*Poa annua L.
AXAINIET
*Sasa palmata {Marliac) Nakai
Fe ¥ IR, 2 K b
*Sasa senanensis (Franch. et Savat.) Rehder
p A
*Zoysia japomica Steud.
PR |
Araceae Y b1 EH
*Arisaema serratum (Thunb.) Schott
LT M
Lysichiton camtschatcense (L.) Schott
3 AN ay B
*Symplocarpus foetidus Nutt,
var, latissimus {Makino) Hara
W R
Typhaceae #H v
*Typha orientnlis Presl

g i
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Cyperaceae #H4/\ JH#
Carex albata Boott
T RuAr i
*Carex aphanolepis Franch. et Savat.
Iy
*Carex blepharicarpa Franch.
awPavAS R
*Carex breviculmis R. Br.
TAAY b
*Carex capillacea Boott
NUHFAT R, &
Carex dispalala Boott
hHRY B B
Carex dolichostachya Hayata
var. glaberrima (Ohwi) T. Koyama
ITTAHYAY K
*Carex fedia Nees
var. mivaber (Franch.} T. Koyama
Yo—F¥ i
Carex foliosissima Fr. Schm.
Ty HVAY &M
*Catex hakonensis Franch. et Savat.
any gy g
Carex hetevolepis Bunge
Y TR
*Carex hondoensis Ohwi
TA XA Al
*Carex ischnostachya Steud.
VaXAY %
*Carex kiotensis Franch. et Savat.
FEFRIVAY M
Catex lanceolata Boott
ey Mo
*Carex mavimowiczii Miq.
Ly R, 4%
*Carex mollicula Boott
vALIAE K
*Carex pmiana Franch. et Savat.
YFHLRE B B
*Carex parcifiora Boott
var. macroglossa {Franch. et Savat.) Ohwi

IV XAY i

*Carex sadoensis Franch,
G ]
Carex siderosticta Hance
A S
*Eleocharis wichurae Bocklr.
PhHrA iR
Eriophorum gracile Koch
+F25 iR
Eriophorum vaginatum L.
Ty i, #
Rhynchosporg alba {L.) Vahl
IAYRITY R, &
Rivsmchospora fawriel Franch.
AL 22 0Fes iR, #
*Rhynchospora yasudana Makino
ivwARSovFes &
Seirpus juncoides Roxb.
FINA iR, AR
Seirpus wichurae Bocklr.
TTIAY W& MR
Orchidaceae 7§}
*Cephalanthera Imgibracteata Blume
FHAEL T
Cymbidium goeringii (Reichb. fil.) Reichb. fil.
vavivy H
Eleorchis japonica {A. Gray) F. Maek.
$75 s B
Epipactis thunbergit A. Gray
AV T
*Liparis kumokiri F. Mack.
yrEFY VY K
Platanthera hologlottis Maxim.
IZXFFY) IR
Platanthera nippowica Makino
w PRGN NV A
*Platanthera sachalinensis Fr. Schm.
FAYvvHFUT &
Pogonia japonica Reichb. fil,
b R
Spiranthes sinensis (Pers.) Ames
var. amoena (M. Bieberson) Hara

A
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REYVVF YN —L L3R AR-BREBLYAXCEEROWRE - ~-FEHAGATEBIORLLE_RERYHEER
BBOMR (74—~ FRAR2) - -BHMEE BIMRPME S, (1983)
HEREY, AEAKRLEAY, BSBSOLIREGAERETER BN T 2MA - —BWAUI~568E BHHTER
BEEE.(1983) . '
AHAERY, AREHRLEY, BRSO IREBACRETEN HAERR T2 R - - A6, BEE FARA
He B 128.(1983) .
HHEEY, AHARLEY, AGRSOLHBEBACREI TG L O CHTIAR— ~BMH4, 008K HUMR
#E W2 oM. (198
KEANROBAERBIKNTS A7 0. (1983)
BREROAPHAY - FEFEOHBLMIITME --~BHTEE BRmass. (1984)
MABEOHEEREHLECHTIRATR(I) -~ BrAOHAAHROR B L Wil — - BUSS~5TEE HRUFRRE.
(1984)
EAREOERRLEHEEETARAFER() - - By BOPHBERLEZh X T2EF - -BRSE~TEE HAH
wHE.(1984)
BARCERRREGECHT2RAMAN) - - Br #REACBIIBEAREANALLEXRCHLFEORE
- —-HMSS~5THEE HHMHHEE.(1984)
BAROERBLEBLECHETZRAAR(N) - ~BrBORMRVIFI HRFROFHE L B RL - —WM55
~5THE HRHWMERE. (1984) .
BAROCEBERLEHLCHMTIBATA(V) - - BrA0EERLCAROEF - -BHNS~5TER HHHRRS.
(1984) i
&7kﬂ®§%§fhﬁitk§ﬂﬂ“%%%ﬁ%ﬁ(ﬂ)4—Eﬁ?&{b%miﬁﬁ——ﬁﬂm%r\«s?f’f—ﬁ Wpm o me, (1934)
BAROE R LR T 2BARE(V) -~ B/ BB ER R L O EXH - ~BRSS~5TER BHH
XWME.(1984)
BAKBROBFRRECHLCHTIEAHAN) - - BERE - -BUS~5TEE BHEUHREE.(1984)
BEHEHC L 2B RORNMWES SV YFHERENYIFR--BRUSKH~STER HUFRESREG. (1984)
REAR-ZRBRLY -RABRGU AKX CLREOP R - - XL ERB v FF v KL 2T VA ERMBOTR
-—ARPLBUIEHBESYOXRBLERESHBOFR - —RHHS~TFE RAARRE(HE 1 S1).(1984)
HEKE-ARB LY -ARBLYARCEEEOR R~ -~ R ¥ =7 0NV ERBBORR - ~BUSS~5TEE #
SIRBE(H224M).(1984)
REKE-HREB Y - HRBLYRANCEEEORR - - BRARPE S 2 A2 RE R ER RO TR
(Z4—VFIRRL1)- —BHSS~5TFH BHARBVE(H I HM).(1984)
AEEREECLAKAEBAOP (AL ENARCNT 2HE - —BHOE~8FEE HHF R WHE.(1984)
BREBDIEXABLELAFORLMMENTIEAWOMR - -~ BHNSEFEE BT EEE. (1984)
BEREABROPYESIRTIMA - —FM54~564EE HUARLSME. (1984)
Studies on effects of air pollutant mixtures on plants— —Part 1.(1984)
(HEXREROBYLRETES—-H 148
Studies on effects of air pollutapt mixtures on plants— -Part 2,(1984)
(MERATFROMBD U RETER--B2 4 )
REROHHYBEC L2 ACEMESIN TS ERVAR - - HHM~56ER HAUARRSGHES . (1984)
FROLIHBR L FORMEG BT aFHR - —BNG~TEE HAUHKKEE.(1984)
FHESHCORERECASMAT A MTR 3L, (1984)
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Studies on chironomid midges in lekes of the Mikke Nationsl Park.(1984)

Pert [ . Ecological studies on chironcmids in lakes of the Nikko National Park.

Part 11. Taxonomical and morphologicel studies on the chironomid spevies colliected from lakes in the

Nikko National Park.

(B%EALABOMBOLIZVICHTIAR

-—E1% BXEYLEONOIRVBOEBENTE

~-—#2H AXEAYLHONBLERET A AVAEOSHER, EBFINHR)

JE— bV YR RABRBRUSHMEE OSHRE. (1984) '

A E-EREEY - AR AL CEEROR R - - RBEALAPE BT AL RERDHEAAMNORA

(ZA—=NVFRE2)- ~BASE~STERE BT ERAS(HE 4 2H).(1085)

Bk R-ARREY -MEBLYRALEERORE - —BRS~STEE BRRRLERE. (1983)

HHURERCEIORIOERRM-FAIRRBROWRCRTIHR, ﬁﬂi?‘éﬂ %@%x)‘j é:i’f-ﬁi?i& ~BOER

HRMARE. (1984)

Limnological and environmental studies of elements in the sediment of Lake Biwa.(1985)

(ERWEETOAR N T IRALRFRERGCENHA)

A study on the behavior of moncterpens in the atmosphere.(1985)

(REFT/ FLAYOERBERTAHR)

BREHROEAFNE  FEPEOMRBNHETIME - —HNBER BUTHRABS. (1985)

EERBRECRETEEHOLE OB . (1983)

Studies on the method for long term environmental monitoring— — Research report in 1980-1982.(1985)

(BREHC L2500 RBNE-F VYV FEEHETAMAE)

BHREEIARMRBRECETNMLBTZHA - -BMOT/S8ER HHHARE.(1985)

BRESNGFROBADECHT IR - -~ HAHAHAGORNERTH PO & L T.(1985)

HYoXRERRWSEHECHT2HA - ~FMNT~98FEE HINFHE G, (1985)

Studies on chirononid nidges of some lakes in Japan.(1985)

(BEXOHMBOLANLORRA)

BeREMNBRCLZBHESFHEFEORACKR T AMA - -BUST~50F 8 HHARAREHE.(1985)

Studies on the rate constanis of free radical reactions and related spectroscopic and thermochemical

paremeters, (1985)

(ZU—SVANORGEEEARENRTCRAERNN I A - LT IHE)

GC/MSARY PIVOWBELAFTLILBET ST, (1986)

RS hBRYEOAF L TOMBRARERTI2HR~ —MBUI~58FEE BEHE. (1986)

BTRECITORIOCHAERSICRAA2EREROMACHN T IHRI. ARER-EARAL Y AT L - -HMIE

B HrmoemE. (1986)

Measuring the water guality of Leke Kasumigeura by LANDSAT remote sensing.{1986}

(LANDSATVYVE— by LBy BoOkEH)

FUaTA LA rERRAREARBROU TORRRBL T -~ HREIAEAINEFA — P VES L XEH

TEGEFEEG~OBMFOSH 2R L L LT.(1986)

Economic analysis of man's utilization of environmental resources in agquatic environments and netional

park regions.(1986)

(AMHE L2 BRRBAAOERS T - AERLEILABRBREMNECILT)

FPHIOMBMBECSRICBRT S (1986)

EROTHABRTORBEGLHETIHA(I ) - —BHB~5IFEE HAMARGHY B 1. (1986)

FREOLRBALZOBRREICRTHER(U) - ~EMIB~50F K HUMRRSEE B2 28, (1086)

ARBGEER LA KERBECRN T IRATR(1)--SHANCRE L Ml #2 - -AN5S~59EE KHIMEAR

& .(1986)

ERR R Xk ERBEMT IR MR - -k - A0S - RO EBRME &Mk - -BN58~59F

B BAMREE.(1986)

AR R LA KRS M T 2R EN) - — kR LRIC L A OHE - - BN8~50FH ¥AMA
&.(1986)

AN ML LA AN T AR A(NV)- - AR CHERERA LA ABENOMAE LA — -~ BH58~

IR HRMAWE. (1986)

FEERDBERN LA ARERFROP (L LEEEBE M T AW N -~ BHNSE~I1FEE BB ARARE.(1986)

R Zssy FABC BT 2 BERERYBORBME=F V)V /VFHOAE- -~ HESRBROMBERURSE 7

WHEHOMAE - ~HRB~602E HHMARE.(1986)

BEHARAZFRYEOLEHRESUNT IR~ —BHWST~60EE HHUHAREE. (1986)

MHHARASHESCHT 2 FRAMRE. (1986)

BREHNNER L LTOoRAENHOFEICBE T2 LK. (LI8T)

Studies on chironomid midges in lakes of the Akan National Park.(1987)

(ABEAWNEBLABECHEBR A2 BB OHR)

MR P AZXKG e ETRORNE. (198T)

HEPMRFERTT B UL2RABARD - ARARCB T 27 %. (1987)

ARHAC L2BHYBRONEFEOMBECWTAHR — - BHH~CIFE HUFRAS. (1987)
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HMBOAEREBLHECHTI2ME - - IBHNT~6058 HUARESHE. (1987
HERRFHMODORMAE L AFLALET IR (1987)
BREBIIAHMREDEFNGRMTI2HAE - ~BASI~GIFEE HUMARSRE. (1987)

Application of X-ray photoelectron spectroscopy to the study of silicate minerals.(1988)

(V1 BEEYNTFRA~OXBABCTAREOQEA)

AP HR AR B 2 AT OV IV EH T AR R - —FA B POV VO RSB R T IR - — BRI~
GlER BT EE. (1988)

REZHERARPEES T 2B 7V VR T IHAN - ~BRE~BIF R WA RS HE. (1988)
AKRAEBECRE T H AR EORES il T 2R - -~ BAGI~61FR KHFRME.(1988)
HEAZRAREPYHOLUBEE LN T IRBENFA - —BNT~CISE SHUHERSRE. (1088)
HRBEEr LA AERBCBTI2EARR(V)--SRAGORE L Bl - WA - ~HANB~61FH ﬁﬂu_ﬁ’r%ﬁ
& . (1988) ‘ .

ERRCHEC L2 ABRBCNTIRETFR(V)—-HBOEBRA BB L ARG L - -BHO~61FEE BAFAR
#.(1988) ’

EAREMEr LA KEAB N T ARARA (VD) - —-BRSLHEEERALEKE 2 RE X 20 L UBHETO
R~ -MBiA60~61FEHF K@ L. (1988)

BRI L2 kKB CH T 2REFR (VD --BRBEYAFLOREA B - -~ BHNO~61FE FIHAR
#.(1988)

EASBLEEL L2k ERBCHNTIESTMA(X)—-BHNE~61FE HHRomAES(1988)

Studies on the chironomid mideges of lakes in Southren Hokkaido.{1988)

(b HERoRcBET 3222 ) HHOWR)

B2 Y LERACWS A Y —OMBLEZ7 s — NV FBRBE~OEH.(1989)

Nyl PSSy BB 2ERERYHORMET -V VYREEROR AN - -HERVCLIEHE LT 2 RKEE
RESRE L TOER - -BMB~62FE HIHREBE. (1989)

GRAYPRALEB LA VY VXSORAGENRUTBEDLREM, (1989)

Chironomidae of Japan: checklist of species recorded, key to maies and taxonomic notes.(1389)
(BRRURFVFEIRVAPROASI DY EEREORRR)

Ry 275y PR B A BHERYEORYWE=Y ) L /EFEORE(N) - - ERABL BT KEROR &M
CEHFOFRNE - —BMNS~62FEK HEFARES.(1989)
FRRAEINCEISHEBRABARICHES BB THR. (1990)
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Development of an intelligent decision support system for envirenmental modeling and planning.{1991}
(AROEFV YV LHEO-DOHANBRIREZIE L AFLOMRE)

RBERC BT 2 EROBER BT IFR(I ) - —BhIRIVIF ey XLy - - BHEIERE~TRT
£E BHUHRABE.{1991)
LHERMERCLIOIBHEE - VAVOERBRT =/ ) L /Y FECN T 2%, (1993)
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BREROEEFAME. (1995)
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Beport of Special Research Project of the National Ingtitute for Environmental Studles

#MNo. 1% Wan activity and aouatic envircmment—with special references to Lake Kesumigaura—FProgress report in
1976.(1977)

¥No. 2% Studies on evaluation and amelioration of air pollution by plants—Progress report in 1976-1977.(1978)

Regearch Report from the National Institute for Environmental Studies®:

WNo. 3 A comparative study of adults and immature stages of nine Japanese species of the genus Chircnomus
(Dipters, Chironomidae).(1978)

#No. 4» Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system—Progress report
in 1977.(1978)

%No. 5+ Studies on the photooxidation products of the alkylbenzene-nitrogen oxides system, and on their effects
on cultured cells~RHesearch repert in 1976-1977. (1978

%No. 6% Man activity and aquatic environment—with special references to Lake Kasumigsura--Progress report in
1877-1978.{1973}

%MNo. 7 A morphological study of sdults end immature steges of 20 Japanese spacies of the family Chircnomidae
(Diptera}.(1979)

%No. 8 Studies on the biological effects of single and combined exposure of eir pollutants —Research report in
1977-1978.(1979)

#No, 9% Smog chamber studies on photochemical reacticns of hydrocarbon-nitrogen oxides system—Progress report
in 1978.(1979})

%No. 10 Studies on evaluation and amelioration of air pollution by plants—Progress report in 1976-1978.{1979)

¥No. 11 Studies on the effects of air pollutants on plants and mechanisms of phytotoxicity,{1980)

%No. 12 Multielement anelysis studies by flame and inductively coupled plasma spectroscopy utilizing comouter
-controlled instrumentetion.(1980)

¥MNo. 13 Studies on chironomid midges of the Tama Biver,(1980)
Part 1. The distribution of chironomid species in & tributary in relation to the degree of pollution

with sewage water,

Part 2. Description of 20 species of Chiromominge recovered from e tributary.

#%No. 14* Studies on the effects of organic wastes on the soil ecosystem—Progress report in 1978-1979.(1980)

¥No. 15% Studies on the biological effects of single and combined exposure of air pollutants—Research repor't in
1978.(1980)

¥No. 16% Bemote measurement of air pollution by & mobile laser radar.(1980)

¥No. L7# Influence of buoyancy en fluid metions and trensport processes—Meteorclogical characteristics and
atmospheric diffusion phenomena in the coastal region—Progress report in 1378-1979.(1980)

¥No. 18 Preparation, analysis and certification of PEPPEHBUSH standard reference material,(198Q)

¥No. 19% Comprehensive studies on the eutrophication of fresh-water areas—Lake current of Kasumigaura{Nishiura)-
1978-1979.(1981)

%No. 20# Compre'hensive studies on the eutrophicetion of fresh-water areas—Geomorphological and hydrometeorolcgi-

cal characteristies of Kesumigaura watershed as related to the lake environment—1978-1979.(1981)

Comprehensive studies on the eutrephication of fresh-waier areas-— ‘Jamatwn of pollutant load by

influent rivers to Lake Kasumigaura—1978-1979.(1981)

#No. 22+ Comprehensive studies on the eutrophication of fresh-water areas—Structure of ecosystem and stand:ng
crops in Lake Kasumigaura —1978-1979.(1981)

#No, 23% Comprehensive studies on the eutrophication of fresh-water areas—Applicability of trophic state indices
for lakes—1978-1975.(1981)

#No. 24% Comprehensive studies on the eutrcphication of fresh-water areas—Quantitative analysis of
eutrophication effects on main utilization of lake water resources—1378-1979.(1981)

#Na. 25% Comprehensive studies on the eutrophicaticn af fresh-water areas~—Growth characteristics of Blue-Green
Algae, Mycrocystis~1978-1978.(1981)

#Ho. 26+ Comprehensive studies on the eutrophication of fresh-water greas—Determination of argal growth:
potential by algal assay procedure~—t978-1979,(1981)

N0, 27+ Comprehensive studies on the eutrophication of fresh-water areas—Summary of rasearches-—l&?ﬂ 1979.(1981)

¥No. 28+ Studies on effecty of air pollutent mixtures on plants—Progress report in 1979-1980.(1381)

¥No. 29 Studies on chironomid midges of the Tama Biver.(1981) :
Part 3. Species of the subfamily Orthocladiinae recorded at the summer survey and their distribution in

“relation to the pollution with sewage waters.

Part 4. Chironomidse recorded at & winter survey.

#¥No, 30% Eutrophication end red tides in the coastal marine environment—Progress repert in 1879-1980,(1982)

#iNo, 31 Studies on the biological effects of singie and combined exposure of gir pollutants—Research report in
1980.(1981)

#No. 21

»*

* Starting with Beport No.3, the series title was changed.
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34%
35%
36
37+

38
39
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42+

43

454
46¢
474
48+
49%

90%

58

59+

603

Smog chamber studies on photochemical reactions of hiydrocarbon-nitrogen oxides system—Progress report
in 1979—Research on the photochenical secondary pollutants formation mechanism in the environmental
atmosphere (Part 1).(1982)
Metecrologicel characteristics and atmospheric diffusion phenomena in the coastal region—Simulation of
atmospheric motions and diffusion processes—Progress report in 1980.(1982)
The development and evaluation of remote measurement methods for environmental pollution—Research
report in 1980, (1982)
Comprehensive evaluation of eanvironmental impacts of rcad and traffic, (1982)
Studies on the method for long term environmental monitoring—Progress report in 1980-1981.(1982)
Study on supporting technology for systems analysis of environmental policy—The Eveluation Labolatory
of Man-Environment Systems.(198%)
Preparation, analysis and certification of POND SEDIMENT certified eeference material.(1982)
The development and evaluation of remote measurement methods for environmental pollution-—Research
report in 1981.(1983)
Studies on the biological effects of singie and combined exposure of air pollutants—Research report in
1981.(1983)
Statistical studies on methods of measurement and evaluaticn of chemical condition of soil —with special
reference to heavy metals—.(1983) )
Experimetal studies on the physical properties of mud and the charscteristics of mud transportation.
(1983)
Studies on chironomid midges of the Tama RBiver.{1883)
Part 5. An observation on the distribution of Chironcminee along the main stream in June, with
description of 19 new species.
Part 6. Description of species of the subfamily Orthcladiinae recovered from the main stream in
the June survey.
Part 7, Additional species collected in winter from the main streams.
Smog chamber studies on photochemical reactions of hydrocarbon-nitrogen oxides system—Progress report
in 1979~ Besearch on the photochemical secondary poliutants formation mechanism in the environmental
atomosphere{Part 2}.(1983)
Studies on the effect of organic wastes on the soil ecosystem—OQutlines of special research project-—
1978-1980.(1983)
Studies on the effect of organic wastes on the soil ecosystem—Eesearch report in 1979-1980,Part 1. (1983)
Studies on the effect of organic wastes on the soil ecosystem—RBesearch repori in 1979-1980,Part 2,(1983)
Study on optimal allocation of water quality monitoring points.(1983)
The development and evaluation of remote measurement method for environmental pollution— Research report
in 1982.{1984)
Comprehensive studies on the eutrophication control of freshwaters—Estimation of input loading of Lake
Kasumigaura — [386-1382, ([984)
Comprehensive studies on the eutrophication control of freshwaters—The function of the ecosystem and
significance of sediment in nutrient cycle in Lake Kasumigaura—1980-1982,(1984)
Comprehensive studies on the eutrophication contrpl of freshwaters—Enclosure experiments for
restoration of highly eutrophic shallow Lake Xasumigeura—1980-1982.(1984)
Comprehensive studies on the eutrophication control of freshwaters—Seasonal changes of the biomass of
fishes and crustacia in Leke Kasumigaura—1980-1982.(1984)
Comprehensive studies on the eutrophication contrel of freshwaters—Modeling the eutrophication of Lake
Kesumigaura—1980-1982. (1984)
Comprehensive studies on the eutrophication control of freshwaters—Measures for eutrophication control-
1980-1982.(1984)
Comprehensive studies on the eutrophication control of freshwaters—Eutrophication in Lake Yunoko-
1980-1982. (1984}
Comprehensive studies on the eutrophicaticn control of freshwaters—Summary of researches-—1980-1982.
(1984)
Studies on the method for long term environmental monitoring-—Outlines of special research project in
1980-1982.(1984)
Studies on photochemical reactions of hydrocarbon-nitrogen cxides-sulfur oxides system—~ Photochenical
ozone formation studied by the evacuable smog chember—Atmospheric photooxidation mechanisms of selected
organic compounds—Besearch report in 1980-:982, Part 1.(1984)
Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur oxides system-Formation
mechanisns of photochemical aerozol —Research report in 1980-1982, Part 2.(1984)
Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur oxides system— Research on the
photochemical secondary pollutants formation mechanism in the environmental atmosphere(Part 1) —Research
report in 1980-1982, Part 3.(1984)
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%Ho, ©Zs
¥No. 63%
¥Mlo. 64s
XNo. 65
%No. 66
MNo. 67
#No. 68»

¥No., 69%
¥No. T0

#No. Tl
No. 2%
#No. T3x
#No, T4x
No. 75
No. 76
#No. TT#
No. 78=
No. 19
#No. B0#
#No., 81=
¥No. B2x
No. 83
¥No. 84x

No. 85

¥ No. 86*
No. 8T«

¥ No. B8s

No. 89
#Ho. 90
#No. 91

#No. 92#
Hha. 93«

#No, 94x
%Mo, 95x
#HNo, 96+
¥No. 97x
¥No, 0Bs

¥No, 99%
#No.100=

Effects of toxic substances on aguatic ecoSystems—Progress report in 1980-1983.(1984)

Eutrophication and red tides in the coastal marine environment — Progress repoFt in 1981.(1984)

Studies on effects of air pollutant mixtures on plants—Final report in 1979-1981.(1984)

Studies on effects of air pollutant mixtures on plants—Part 1.(1984}

Studies on effects of air pollutant mixtures on plants—Part 2.(1884)

Studies on unfavoursble effects on human body regarding to several toxic materials in the environment,

using epidemiological and analytical techniques—Project research report in 1979-1981,(1984)

Studies on the environmental effects of the application of sewage sludge to soil —Research report in

1981-1983,(1984)

Fundaental studies on the eutrophication of Lake Chuzenji —Basic research report.(1934)

Studies on chirenomid midges in lakes of the Nikko National Park.

Part 1 .Ecological studies on chironomids in lakes of the Nikko National Park.

Part 1l .Taxcnomical and morphological studies on the chironomid species collected from lakes in the
Nikko ¥ationa) Park,(1984)

Analysis on distributions of remnant snowpack and snow patch vegetation by remote sensing.(1984)

Studies on photochewical reactions of hydrocarbon-nitrogen oxides-sulfur oxides system—Research on the

photochemical secondary pollutants formetion mechanism in the envirenmental atmosphere—Besearch report

in 1980-1982, Part 4.(198%)

Studies on photochemical reactions of hydrocarbon-nitrogen oxides-sulfur oxides system—TFinal report in

1980-1982.(1985)

A comprehensive study on the development of indices system for urban and suburban environmental quality-

Environmental indjces—Basic notion and formation.(1984)

Limnclogical and envircnmenta] studies of elements in the sediment of Lake Biwa.{(1985)

A study on the behavior of menoterpens in the atmosphere. (1985}

The development and evaluation of remote measurement methods for environmental pollution—Resesrch

report in 1983.(1985)

Study on residents’ role in conserving the living environment.(1985)

Studies on the method for long term environmental monitoring—Research report in 1980-1982. (1985}

Modeling of red tide blooms in the coastal sea—3Research report in 1982-1983.(1985)

A studies on effects of implementing environmental impact assessment procedure—With particular

reference to implementation by locel governments.{1985)

Studies on the role of vegetation as a sink of air pollutants—Research report in 1982-1983.(1985)

Studies on chirononid midges of some lakes in Japan.(1985)

A comprehensive study on the develepment of assessment techniques for health effects due to

environmental heavy metal exposure-Final report in 1982-1984.(1985)

Studies on the rate constants of free radical reactions and related spactroscopic and thermochemical

parameters. (1985)

A novel retrieval system for identifications of unknown mass spectra.(1936)

Analygis of the photochemical secondary po]lutants and their toxicity on caltured cells—Research report

in 1978-1983.(1986)

A cooprehensive study on the development of indices systems for urban and suburban environmental quality

1l —Envircnmentel indices—Applications and systems.(1986)

Measuring the water quality of Lake Kasumigaura by LANDSAT remote sensing.(1986)

Wational trust movement in Japanese nature comservation-—Trustworthy or illusion?.(1986)

Economic analysis of man’s utilization of environmental resources in aguatic environments snd national

perk regions,{1986) '

Studies on the growth and decomposition of water-bloom of Microcyctis,(1986)

Studies on the environmental effects of the application of sewage sludge to soit{ [ )-—-Hesearch ceport

and papers(Part t)in 1983-1984.(1986)

Studies on the environmental effects of the application of sewage sludge to soil (I }—Research report

and papers{Part 2)in 1983-1984.(1986)

Comprehensive studies on effective use of natural ecosystems for water quality management( )

~Drainage and flowing down of pollutant load—Research report in 1983-1984.(1986)

Comprehensive studies on effective use of natural ecosystems for water quality management(Il)

~8tructure and function of the ecosystems of 1ittoral zone—Research report in 1983-1984. (1986}

Comprehensive studies on effective use of natural ecosystems for water quality management(ill)

—8elf-purification in stream and soil—Research report in 1983-1984.(1986)

Comprehensive studies on effective use of natural ecosystems for water guality management(IV)

—Development and application of wastewater ireatment technologies utilizing seif-purification ability

—Research report in 1983-1984.(1986)

Effects of toxic substances on aguatic ecosysiems—Final report in 1981-1984.{1986)

Studies on the methods for long-term monitoring of environmental pollutants in the background regions
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—Development of highly sensitive and selective analytical methods for measurement of pollutants in the
background regions—Progress report in 1983-1985.(1986)
Ne.101*% Experimental studies on the effects of gaseous air pollutants in combination on animals. (1986)
%Np.102% A review on studies of the global scale air quality perturbation.(1986)
¥o.103# Technological assessment of electric vehicle from the environmental protection viewpoint.(1987)
#No.104 Studies on chironomid midges in lakes of the Akan Netional Park.(1987)
Part I .Distribution of chironomid larvae in Lake Akan, Lake Panke and Lake Kusgyaro.
part II.Chironomid midges collected on the shore of lakes in the Akan National Park, Hokkaido
(Diptera, Chironomidae)
#No,105% Fornulation of the dynamic behavior of water and solites leaching through the field soil.(1987)
3Ko.106% Appraised landscape and thier environmental value in Tsukuba Science City.(1987)
¥o.107% Studies on remote sensing for spatial end temporal analysis of environment-—Research report in 1984-1985.
(1987)
No.108+ Studies on the role of vegetation as a sink of air pollutants—Final report in [982-1985.(1987)
#No.109* Studies on environmental information system for regional environmental evaluation.(1987)
No.110* Modeling of red tide blooms in the coastal sea—Final report in 1984-1985.(1987)
No.111 Application of X-ray photoelectron spectroscopy to the gtudy of silicate minerals.{1988)
No.112% Study on the organic aerosols in the photochemically polluted air—Studies on formetion and behavior of
organic aerosols--Research report in 1983-1986.(1988)
®No.113% Study on the organic asercscls in the photochemically Polluted air—Final report in 1983-1986, (1988}
No.114% Studies on the assessment of the hazard of chemical substances to aguatic ecosystems—progress report in
1985-1986.(1988)
#No.115% Experimentel studies on the effects of gaseous air pojlutants in combination on animels—Final report in
1982-1986.(L9B8)
No.116% Comprehensive studies on effective use of natural ecosystems for water quality management( V)
—Drainage and flowing down of pollutant load—Rersearch report in 1983-1986,(1988)
¥¥o.117* Comprehensive studies on effective use of natural ecosystems for water quality management{VI}
- Lake restoration and ecosystems—HKesearch report in 1983-1986.(1988)
#No.118% Comprehensive studies on effective use of natural ecosystems for water quality management(VI)
—1Use of self-purification in soil and stream, and development of biological waste water treatment
technology — Research report in 1985-1986. (1988)
%No.119« Comprehensive studies on effective use of natural ecosystems for water quality management(VI)
~Eveluation methods of self-purification water treatment System—Besearch report En 1985-1986.(1988)
% Ko,120% Comprehensive studies on effective use of natural ecosystems for water quality management{IX)
—Final report in 1983-1986.(1988)
No.121 Studies on the chronomid midges of lakes in Southren Hokkaido.(t388)
No.122+ Development of pseudo-random modulation CW lidar and its application to field measurements.(1983)
No.123* Studies on the methods for long-term monitoring of environmental pollutants in the background regions (I[)
—Atmogpheric pollutants on the remote island and mountains : concentrations and variations-— Besearch
report for FY 1983-1987.(1989)
#No.124*> Studies on the genetic and microbiological characteristics of the Japanese quail exploited for the
research of environmental science.(1989)
No.125 Chironomidae of Japan: checklist of species reccerded, key tc males and taxonomic notes.(1989)
Wo.126% Studies on the methods for long-term monitoring of environmentai pollutents in the background regions (1)
—Representativeness of water samples and historical change of pollutants in sediment of Lake Mashu-—
Research report for FY 1983-1987.{1990) ‘
No.127x Land subsidence ¢aused by pumping for melting snow in Muika-machi, Niigata Prefecture. (1990}
No.128 Development of an intelligent decision support system for environmental modeling and planning.(1991)
No.129# Studies for & systematic evaluaticn of chemospher under highly advenced techaologies (I )—Chlerinated
dibenaafurens end chlorinated dibenzodioxins-—Research report for FY 1987-1990,(1881)
No.130% A comprehensive study on the methods of monitoring on the hearth effects/risk of environmental
poliutions in urbanized area.(:993) ‘
No.131# Studies on the new methods of asbestos enalysis. (1883)
No.132* Analysis of Local Besidents’ Awareness of the Life Environment through Free Besponse Data.(1994)
Fo.133# Studies on Runoff of Pesticides in Water Environment.(1994)
No.134+ Ecosystem Sturucture of Miyatoko Mire,{1995)

* in Japanese
% out of stock
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