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Limnological features of small pools in the Tarobe-daira Wetland,
Hida mountain range, Toyama Prefecture, Japan

Tetuo MURAKAMI"”, Ryoji KUNO", Mai OKADA", Kaoru UENO" and Motoyasu MINAMI"

Abstract

The morphological, chemical and biological features of small pools located in the high mountain region of
the Hida Mountains in Toyama Prefecture, Japan, were redescribed for the first time in 50 years. Although these
pools are in an interesting limnetic environment and they are noteworthy monitoring sites for long-term changes in
regional temperature and precipitations, there is limited limnological information. The pools are called ‘“Ta (paddy
fields)” or ‘Gaki-ta (paddy fields for hungry ghosts)’ in Japanese based on their resemblance to subdivided paddy
fields. The pools were classified into two types based on morphology and topography: irregular-shaped pools on
steep slopes and isolated round-shaped pools on gentle slopes or flat ground. Although both pool types are fed by
snowmelt, the former develops through erosion along the temporal current to form irregular basins, while the shores
of the latter are eroded by wind and develop into round basins.

The pH in the water of the six pools was around 4.5, irrespective of the shape and size of the pool: the pH was
about 0.7 lower than 50 years ago, perhaps due to recent acidic precipitation. Dissolved oxygen was undersaturated
at midday in pools without submerged vegetation due to oxygen consumption of the sediment mud. Conversely,
dissolved oxygen was oversaturated at midday in the pools with submerged Sphagnum. The rate of oxygen
production by Sphagnum is dependent on water temperature; for example, at 17°C it is 0.26 £0.13 mgO, wet g h'!
and at 27°C it is 0.72 = 0.29 mgQ, wet g h'".

Filamentous Tribonema affinis (Xanthophyceae) and members of the acidophilous taxon of Diatomaceae, such
as Frustulia rhomboides and Pinnularia spp. were dominant in the epipelic algal communities of the pools that

were studied.
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B LARDE ILRIC AT S MIEORIR, KB, EPICONTHRET D, BILOMBEILRERZ2EKER
BThy, FILEFERRBCREORFDIOERDOOOFEME LTEEENTHWEHOD, Z oM
BOMBEFIC OV TITE MR, REBEEBIMTOhTHARY., 20X 5 R UoMERT, MArET
K73 S EHE E RPN D72, TH), THRER] LMEEhTE i, MEXZOMEBEABICLY
—OPRICRITE S, ARER AR OMIEL, FHAEAEICH DI LIz WO HE
ThHbH, ZOoOHOMEL LB KICI VEREINDILOTHDH, BIFII—BHRADHENICH >
THEIBEINAHARE LY, BEOMI LZBEIAKC LY R2H%KCRELAROHREE R L
ZbDThD,

A L7z 6 BETOME DK O pHIZMIED K& SR OBWICIIERR4SHIBR TH o, =D
MEVXSOERTOBRNE &L B LOTRIEL oo T, &b IBEDEBML LK X DB TH S 5,
KHITREAER R ONRWHIE TR LICROBRERICL Y, EREORMFICR > THBREEIZIAR
fEMDOEEThol, —F, IXIAFBKPFIZEALTWAME TR, BERICEREATAER SN,
IR OEEFAEREILBEICKET S, HHO17COKIE TIilEEEEIZ0.26%0.13 mgO, wet g’ b
EHEE IR, 27°C TiX0.72 £0.29 mgO, wet g b {2880 L7z,

FE Uiz E O KR TR0 O Sk A EM D Tribonema affinis & 118 DR, 51 213 Frustulia

rhomboides =2 Pinnularia spp. D35 L TWiz,

F— . J—F B, BHEBR, BERTATRA, I XDs

(201846 A 14 B5ff : 2018410 A 5 H % H)

XC®HIz

BLEOAE IR SN DB, BMENLRBEIS
i TEEHR R (VNR, 1982), EEEEEET
Lk DfER»HIE EHERELMIER] (KL - £H,
2009), X SICEMAET? I NUHBERERIL) (/N
&, 1982) LI TWS, BEE2,960 m DEAE (F
WIRE L) 2 bEEEICHUS BROEKERE (2,294 m)
XV KRERIL (2,373 m) A TOM kmDIbEE (K
FRERT) wHRETIERL ZOELUCET S,

EROBFICII S K DIERR LN, BT
K SV KEOBERBEETHZ Z LRI THY,
MEEE] EFEETWS (& - &, 1935). LA
E ARG (BMEBET, 1936) Ik viEahiz s
) L ERL FER) oMiiE RESOTEICEED
BZEEERY] LRAEhTWS, AEEEENE LY
CKBRIRELS, BBy R (BE -85 - HRE) REo
FHHABBREICR OIS KRECHRWILE (GEH -IEAT,
1999) LIZRRBRDHLDTHD,

R EL A8 I DR R 0D I D Rk BEARFSE 13 AR 2 (1963,
1965) 2% B, HITHIEORAROMAE, EiMiEkD

KELEETERL, TORELHBOBREEZHLTNE,
FH-HK (1935) DB (FiRE) OBFE-410 (1938)
DOE & (BEFER) OBFEMSE L KITREHRLOT
bolce LAL, LB LHE-TEETLIZ L
PDRERNMBIZHDZ LS, FRUBOREEZHZ T
W5, METIZEHICD R 2BES OBE THERKE,
EOEYREBERT D & &b, [BEDREESL AL
FHIC LY, HEAEVEIRICBINRRES(LERTS
TebhB, EHBOEITOVNTIEMets (1982) %%
DH|ERDHY, £, REOREF R THHEEDRLS
FRCEEREAELCEEINZBIRDHS S DD (Hara
etal,, 1982; BIEMR G ZMTAER, 1998) RIZHE DMK
720 MEIE B LR Ic FET DB B EKIRTH Y,
2 RBRBLRM B LTI 0BR %2 ik 43
T LITIEREAFR R EEN DD L ELD. BILOHEIC
HETIREDODAIIESHICBRE ZN S (Sakaguchi,
1979), # Z 24 U2 MiELHEE - WREOm Oz}
LEMIC I VMRBER SN (KL, 1965), BIEKiT
L VEEINB D, HE, BEOBRESLTEORRE
MBIDOFEE LTHLEEIND LS ITRoTc UNE,
1982; KL - ZZH, 2009). &% (1963, 1965) DOBHIRE
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BLERZHETSZ LICLY, BEOCEILEZHALLI
L, ZORAZBRITHI LN TEDINL LW, 2,
RO BLDERDT-DIC, ZORETOERRGELE
LTBLZELRETHA S, AREIT, KEEFHED
HER OEKZRMERE FIER L, &% (1963, 1965)
DRETRFELLI NN TR0 L EKEDEE
{ER—RAEEZFDER LML THET D HOTH 5,

BAME & K

SHEIBFT

MR AT 2 B RER I 23 i) T odbslE, oK
ERILZs Ak 7 RE (2,661 m) IZE % 5 EH M D RIRE
OREHEIZE GND, RAETIE, KERL» G KERE
2,400 m

2,000 m 2,800 m

2,200 m

2,600 m

2,200 m 2A00M

Fig. 1. Map of the study area

INBIZH T COILREIC DA T D KERRA EHERE 2
LLTHRELL (Fig. 1). FAEZ2017E9A8H2 510
Bz CER LTz,

A% (1963) FHMFEOEBESLARIC K VEENRRD
TEETVLTWDEIY, FA—FECAET DEELL
HLIE D A D AR SR AR D B2 B 6 TR DRI & Bk
& LE U TEAP (P1~P6; Fig. 2, Tablel), P1#LIEIIH
BI00 m L DKRBEDLDTH D, TOKRE SITET
DZLDOIAEZHCIIHTH S, HEILLZHOOHHER
ERLEE LI, DL Bbihd, MECESAKEDEN
BT Cl Nephrophyllidium crista-galli (Menzies ex Hook.)
Gilg subsp. japonicum (Franch.) Yonek. et H. Ohashi ( A
TAF a) RJuncus filiformis L. (=Y RV A) B
ALTW3, P2, P3MIEIX 10 M BEDKEETH D,

E 250 }
U
T
=]
=
2 2400
2,300 . 1 N i
0 1 2

distance (km)

Mt. Yakushi-dake (2,926 m)

Mt. Tarou-yama (2,373 m}

Mt. Kitanomata-dake (2,661 m)
Yakushi-daira Plain (2,510 m)
Tarobei-daira Plain (around 2,300 m)
Yakushi-touge Pass (2,294 m)

ok wWNR

a; Contour map redrawn from the national base-map of Yakushi-dake (Geospatial Information Authority of
Japan) at a scale of 1:25,000, solid contour lines are drawn at 200 m intervals. At 2,300 m, where many pools

are found, a contour line (dashed line) is added.

b; Height profile from Mt. Tarou-yama (2,373 m) to the Yakushi-daira Plain (2,510 m) through a pass.
Pools in this study are distributed between Mt. Tarou-yama (indicated by a 2’ ) and Tarou-goya Coltage on

Tarou-daira Plain (indicated by a ‘5’ ).
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Juncus
@8 Sphagnum
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Fig. 2. Morphology and vegetation of studied pools

Pool P1 is the largest and is located on the north slope of Mt.
Tarou-yama, having an area of 91 m* and depth of 13 cm. The
pool is fringed by Nephrophyllidium crista-galli, and Juncus
filiformis is present in the shallow areas of the pool. Pool P2
is 15 m® in area, and Sphagnum sp. growth was observed at
both the edge and bottom of the pool near the shore. Pool P3
is similar in size to P2, but it lacks Sphagnum. P4, P5 and
P6 are small with areas of 0.1, 1.6 and 0.6 m?, respectively.
Additional information about pond morphology is shown in
Table 1.

2. MEDRE LA

P1IE IR ER ILAE TRABBEO S 0. EREHEI1 m,
YR XX 13 em. MLE X Nephrophyllidium crista-galli (A 7
AF av) TH&E LA, Juncus filiformis (=K Y A)
PUDENEFITHEA LT WD, P2 HLIEOHERIL 15 m’,
LDk & BT W I I Sphagnum sp. (2 A2 &)
BEELTWD, P3MEORE SIFP2EIRIERL LS
BRYDTHDHNPIRIr 2R, P4, 5 6MlIEI/NE <,
EREIZZENZEN01 m?, 1.6 m°, 0.6 m’. MEFOFIEICD
WX, Table ]l bZRDZ L.

FHEL LA TAF a7 iciZREDBNLTWSR, P2 T
Sphagnum sp. (L A7 JEO 1fE, FEARH, AT 12X
2| LREED) BKHFICEALTWD, P4, P5, Poih
P/ O L 0T, mEE m ji%THhD. PS, P6
WCIEFNFIRROBIE L I X7 BEMICER FICER
O b,

W& B 0 5%

TEHEAS FL 70 2 Wil 2 O, Rl m AL & OB E 2~ Tz,
E76EFT (P1~P6) DIEHECREA RN E 7 2 MhFE CIX
mﬂ%xg,&U%MBL%%?émm%EﬁmﬁﬁE
{bE &R L7z,

1) #ifZ
Mg A S LI RHEER 2 02 m & & (A B E L TR
EL, ARICHISMEOCRBLZHALNC LI, £, M

PEO=AREIC LV IME LRI o, KGERITHIE O 0 ES
ICIEVWMIE CRIE L. S 51T, &BROYEREICE
Lirdr, i BEATOHESZHEYE L LRkl
Tes

2) [ZOEA

SR 1L, Onset Computer #1:8 TidbitT v2 B DR & =

—HEHEAS 12 mOE IO FIcH5 L, 3098IC
FLEk L7z, BRIOEXDOTRIT LTV, KBS R
D v A —% P1LHLEOKHFICE ZE L7,

SEF B EE, LiCorl400 (LI-CORL) ZHW, H
DB A DAY D304 R TERI Lz, Koz
JEEIT IR T, S A HAL O Wl (SRR E
WAL B THRIDE LTz, $RIMRIREE X FUSO 8 D UV340
S A b« A—=F—%H, ZhbZRE 4 fiEICkFE
WCEZX0DEBICHIE L, h¥u s - =T,
AR TIE290~340 nm D E DORINREIRE ZETE D,
3) MEREORBEA

6EFTOMIET, HOHPLADAD £TIRRI &
IZ/KIE & pH, BRI EE O EZRIE Lz, BIEICE
R—& T )VAIpH A — % —D-71 8 (JEERUERT) 2 v 7,
F7o, BREEEIIHNES DR Model CON100IZ &
VHIE LTz,

m&@mw%%fimmﬁ@@%?@%?—ﬁ-
H— (ENX) ZEIBLVEELIALEOKPICRE
w%ﬂ_mm&@ﬁ&ﬁﬁﬁéﬂmbto&iﬁgé
BRI BT R T 2B OB ERMEIXEGE (1966) OJFF
EiTHE -7z,

KEDH, —REEBORTE, RUO—REEREDIE
1) K&, EEHH

KEDH DD ORENTIIOH I BFBICEHA LT, &
BO—EBIXEHICH T A7 4 F— (Whatman, GF/C)
TR L, S OKEEE & IR R OB /K 2 18 L
TELIR Vb REE 5 2k & (COD), fEEIZ9 A 16 H T,
Flervu 7 VIEROREK L 257 - HIEEAORE
TR LCTHREL, TREN9HI6H, 11A27THICS
MLz,

THEIXEDTA HEE, {LFMEEFERE (COD) 13k
KRBRIE, EFE - BEEIIISKI, ZunT ¢/lalk
Lorenzen (1967) D FEIC LV E&E L7z, COD /A
(1969) 12 -3 < SiBMW & B\ Tz thifE /K D2 ER IR (250
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nm) & OEIFRIL, 2016 4 10 A D[RR T OBRIE (A%,
KFER) H5lH LT,

JEVREIX 10 e oKl & e o, HiED fREl THERS
MoEBERELBBEERLOEHBH OO
DFEFFE Lz, WL CRELRo& NI 17HIC
100°C TR LT, 400°CThES, BIRNEMOEKY S
BREEZWE L (41, 2011),

2) —REEEOHRELRE

WIR TR TZ 2ELADEAIL, oy NEUE
Ny NEAWREL, REE CHIBEGE L, Tl
ORI 2B T H2bic, MR DT IR E
L7ciEtO—ER&EZKICBE S, 1 X—FTF X ETHE
B, FVa—Fv IR (ST MNAT 4T - FeH
3K) TE AL, HEEREAREMbT 20035k L.
EERR O FRIE, EEEESAIE Krammer and Lange-Bertalot
(1986, 1991), EEEEIHLISMT Prescott (1951), REHA - 11
& (1977) IZHE- T,

3) BAREE - HERE
MK DEEFRAFE - HEFREIZI100 MLEED T 7 v

MWERAV, FEEECHELZ, £ X35 0EE
FEERHET DI, RER7 7 Ui X7 (BHE
£0.06~0.12 g) ZHhiEk & iz Ad, FEEFEIEE O
ZRoEk Lo, BIEICRIA L S A2 738 < k&2 0 5
L TESIR Y, BRI 02 B %, L ORIk 2 vy,
BUE L 0 L EVKIESMET, BEOAEELMEZRIEL
To. EIRDEEFEE L, —IHY Y 0.075 gD %, HLiEF
IKEFEDTIRICIRAT D Z LI XV HlE Lz, &8RO
HAFHIZEhEN3AR L L, TOVHEZRRMEE Lz,

HEBRRUVER

KEBEGFINEOMBED SR EFEE

1/25,000 [ > & FH R S 40 5 KBS (L L TE A & KRR
VB S D HME TOFHERLIBZ /100 mTH D
25 (Fig. 1b), LTEAHE OBEA S S R I IE I L R
LT, EAIBSEWEIOEICGEWREICZ VN, S
Carex blepharicarpa Franch. (3 a7 ¥ aw A7) [THED
NTnd,

SR

Mt. Yakushi-dake

Fig. 3. The wo types of the pools

a, c; Irregular-shaped pools on steep slopes
b, d; isolated round pools on gentle slopes or flat ground

Rulers in photos ¢ and d have a length of 1 m.

3. =D H Dy

a, ¢; FLESRY 2 RHE TR » THAI 3 5 RHLAIZR TE O M ER.
b, d; BROARHE, F 72T SR MIPIC R 5D BEHISEW R OME.

e, dicEMNPNTZAr—id I m.
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Fig. 4. Hypothesized development process of the pools
a; A crack forms in the ground, and the small pools P4, P5 and P6 take the shape and size of the cracks.
b; Pool P1: two well-developed basins joined and formed a large pool.
¢, d; Dried up pools; may have formed by changes in the channel that drains snowmelt. The pool bottoms are
comprised of coarse sand and gravel.

4. F8E S D MiEDFEEETE

a i DR, P3, P4, PSMIEOH L KT SIS TWS.
b; P1E, R<FEELCMBZIIRE L—oDOKE 2MiEICRS.
c, d FEAS o MilEsf, SMITKEZMIKBIERSNIcizod &L Bbhd. MEDEH VML &

BEPDLRD.

WETEMIGEWER D, NHAIZRE E TR
BE LD, BMKROERIIARDOLDTH 100 m* %
HADZ E1de<, 10~20m* Db DAL, KEF 10
emZBZ5bDEFHmTHY, 2N THE LD L H o
7z (Figs.3, 4, Table1).

WEDOR, AL, S D R oEMAlTIXIEE T
KBV ->TWDED, ESICEAOWMEDEHDOBZEL
BORENTZRER>TWD, —F, dLAlOBITIZIFEK
HERUBS T, £I0bABBEANTD, EIITKE
FVEWE LR STWS (Figs. 3, 5).

H M FED AR DR DOIEEDE L, MIED I EETE A
EZDWE, EEARBERLRDIOICELD. FEOHER

DIFANT N D33 AT DL, Bl FEAME < 7k
BRAHTETH Y, HEKITTOMECKAL, &
D OMPEDOER Y, SR, EIEZEORKRKDOR
HOKDFENITR -T2 DTH D EEZBND, MFED
FBIEMAE TIE e <, #EolhmIcENZEfOH 5T
BB, WOHPWHEREY) B IIEREL, KBEAT 5@l
TREEhZE2<KLZLbHD (Figs. 3a, 3¢, 5A), —
77, AL OBZAMES0 e 1F E DR L2V HI10 cm & D k-
NHROMPEL, ERPEORE, IR EHEC RS
U, M L7ebDTHDZ ENREV., MOFITHETH
v, HBEYOEIZI0cmfEETH S (Figs. 3b, 3d, 5B,
50), &% (1965) b oDHDOMEICER L TR,
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25/100

3 ~
E
x 2 8/100
0
g M
£ i B
o 1
2
-
K
g o0

pool filled with water

dried up pool

0 2 4

horizontal distance (m)

6 8 10

Fig. 5. Profiles of the pools along steep and gentle gradient slopes
The thickness of the black horizontal band shows pools and is represented in proportion to water depth.
Profile A has irregular-shaped pools along a steep slope (25/100), and the lower margins of the pools do not

rise. See photographs in Fig. 3a and 3¢

Profile B and C have round pools along a gentle slope (under 10/100), with lower margins that rise about 10
cm and form ridges. For photographs along profile C, see Fig. 3b and 3d.

B0 5. fiE L ORED 5

WIE LR KERBEL, B U AKEICERS L ELTHAN TS,
A; A724HE (25/100) KAREFOMENELSTIE, FEOTHFEORITIZEAEEY ER5Z L

X2V, X3a, 3cbBR.

B, C; BW&| (10/100LLTF) ICRLNAEMIGENEOME, SEOTHFMOBILII0cmBEY £
AYERICRD, ERECIZSWTIZE3Db, 3db5R.

ARECIRALE, BEAE CIREABOMBER SN ETEL
T3, BH -4 (1935) IARBLEBRCBANT, &
BEEY EADMES EEX IR ER OH S SUCE < #
BIZARBNDE] LLTW3, ZoRREAMREFEEOH
BOMER ROND O E —FT 5, [RITHEL ]
DITBOEY EBVIzX Y, HrOAROFTHE TOHF
SOERELTHWAZ LEELTWAE LD LEDRS,
AREX IIMBESER LB TEURBICAE LD THY,
A OHIE DR TIZAR WV BR A (1974) & FH -4 (1935)
DE S BEFIMEFROBRTH Y, RETERNWE
BRLTWA,
ZODTOMPETT T IS WHRFORIARRNC A U e HiE
DEAPBETHY, I ICEMBEABDHENIALIEE LT
LOTHAH, BHTIEEDB, AKPBE-oTWRNVE
ZLPHEICE LIS (Fig 4a), AN 1 m* B4 D /hEI
DPA~P6HUEIZHAKTH O LD THA 5, E2EROH
EICE SRR OMEL, WROFKE, SRR
O—REHRENIHEEZEEL, RERB-> TS —E
DOMPBERICRKE L EEZLND, LA, D VIEVE
DORPBEY LR SRNDIE, BhicX ) EHRICELEE
FF57HTHA5 (Fig. 5A). —F, ML LEZHAEOD
WFEFTREO—E L I1E72 57, BRICK VWEITHERS

BRI, BROMELZER LICbDEELLND, W
BEOHLLOIIERL, DWTIIET 3 HE L e
%, PIHIERZ OFITH 5 (Fig. 4b) o KEDEWALIEL,
MEOEFICL VEND (Fig. 4c). T LS o o M
TIHEBHIIALNT, ERI~10mDAKEIDOEEE
BUOWEBESEN TS (Fig.4d).

KERE, KEEME
FEMOKIEIE, HOH (6:000 B, KBEOEEN
EndlebicaBic ER L, EFITILI22CU kiciE
L. KIEDBEKEIT220CTH oz, K[IBIZHIEEZ
DORBIZBRRICKIE L, FRIC—HERERPPD EE
HIKI0CCOKEBDOET B R biz, PIHIEDKIED
SIBREEHLAOHLE LR LY, ZOEEIIRIRIZ
HARTEROPTHY, EOREDHEIIHFE CIIkL,
HiEB%OAKBETLEDHTH o, KIEDHBEX
14CThoTe (Fig. 6), MIEDKIE EFHERM & MiEDOH
FE L ITIXFARR R RSB b ivie o e, EFOKIE L
MFERICEEERBRIZED L2 -7 L(F =007,
n=6, p>0.01), R HPEKEEOMELFETITA
2otz (=059, n=6, p>0.01). %BH CHRERES L
BRHREXVWMES & 50 1 OBMRICEVIE (P4) %



Ft B A G

EHEDThD,

NEFHEEEL, EFITIE1,600 umol m?” s 1ZE L7z,
HETFHF OZIEICHIEK 2 EPITHEE TR T DN
ETHREER, BLRFTOEFRLD50~90%DETHY,
X EEMEVEEREE, BOESKE S RDEMPE
b, LIMRREL, AETFREELFRBICESE
BRKE2Y, 3,000 W ecm®* 2B 2 7c. HRIAREE/NE
FREEOKIZ, BHEEHICL Y —ETIEZRL, BESS
ZTCIEFORII/NEL, BPRAMBRICRKERELR>
7z (Fig. 1.

MIEKE DR
M HE 2 ST AKIERBREZHFUVTWZ. pHIZH
E LT 6 EFTOMIE TR, HERMEZBRDOTSRMOR

air temperature (°C)

30 /

_~ water temperature (°c)
20

10

photon flux density (X100 pmol m?2 s1)

£
§ _ ] \( —photon flux density (mol m2 s1)
g ) T
s 0 / .
o
£ 18 0 6 12 18 0 6
3 "
(time)

08~10 Sep. 2017

Fig. 6. Diurnal fluctuations in photon flux density, air temperature
and water temperature
‘Water temperature was measured in pool P1.

6. RETHREE, KR, KED B EH
KBTI Pl HiETHIE L b o,

midday
3,000 (2=0.99, n=9)
///'b‘
" s
=] '))
% e
- e early morning and late afternoon
2 s g
P e ( T )
“ S
'E T e
: -
3
0
400 800 1,200 1600

photon flux density (Lmol m?2 s?)

Fig. 7. Relationships between UV intensity and photon flux density
7. JCETFREE L RIMREE & ORI

HTholc, AOWHEH (7:30), FEFE, HERT (16:30)
D 6 EFTDOMIED pHIZZE LE L, 4.79 £ 0.12, 4.69 +0.13,
4.67 £ 0.12 THREEMREH LI L A E b o7z, CODIX
WTFNOMETH 10 mg L' BLET, 250 nm DEE DK
N EHEERED BN (P =077, n=23, p<001), &
BROFEBHL SN L RHERTE UM, 1969).
KOBEZTNTHOMETL CaCO;0mg L' Th ol
(Table 1),

A% (1963) 1¥, pH54TH D OBHEIE L7 KER
B TPHBERDOB%ELHDD L LTS, A% (1963)
DERIOREELREREH, gL LicEDOEIIRHA
ThY, ¥VI7ABBECLIRETIE, MESOBEER
BBEENRE WA TIHRAIEME L EDOpHEICR—F
BRONDEARDD Z EE2BERLRTER LRV
(Herczeg and Hesslein, 1984), $t 4 OFE & 34307
BEWMETHTcZ LiTthd,

YayYavArBRESETHMERIOBEES, Fil
FEROREIAMKER R EDONDOFIA AL (1963, 1965) D
BRLEZJFEEEIELTWBR EIEEL DY, £/ X
S OERIZI XA TBROBWITEI YV EBTREDOpHD
BETE2HRH (FA, 2010), S XD B3EALCHE
DH BT pHAME T LTWB DI Tid7vy (Table 1),

WA, BTG OBKO pHITHIEH X v b ILEEK T
B R5EmMPH Y, BEREEDPHS.6 % THE 5K
HEIIRTE TT3% THDDICH LT, BEHETIEI0%IC
ET5 (REM, 1991). BokOpHDOETICM, LWHE
BWOA A VRE DR KO KE DR D pHIE T D
—[R & 72 5 (Wright and Henriksen, 1978). JI[ £ (1993)
IXREL LR O 7 . (KR IR) TI19854E 025 1993
FEZP T TpHAR 63555 TTOSETLTNEZ &
FERL, BEROZER HEBEEENICZ LWE LW
KHEEZEIZEND LREL TN, ARAESSE L LK
WMEELEERE LI BN LCEETALERD S
(Table 1), 2000 FAAHE D #3571 Hilgk D Bk D pH b
6.6~7.6Tdh V., 304FAT& LB TIIT03~0TETLT
W3 EHEEIhTWS (FEM - #H, 2006 . AF|ET
BESNTZpHIET bIEEDBEDOEK L FNEZITA
N3 EDOBRERICZ LWKENZFRICEL b0 L E
2 bbb,

MBEO—REEE CEERE

WIRHICED O D MEO—RAEE L LTI,
Sphagnum sp.(X X 247 &) & Tribonema J& (Xanthophyceae:
B AR ORRBEESE P OMEAF TR LN,



FREHILAR - AR TR IER (FIUE) ORRKZERER

A% (1963) FAREEERIFECT6HED I X7 25t
LT3, SEREINEZBEOREIZTETVLAR
W, BHEDFEEIL, Prescott (1951), KL - 1L (1977)
BEIR L TWBFNFNSFED Tribonema J§ D H T,
T. affine G. S. West ICB LTV, R3¥ (1938) IZAALR
BRIRT, XEOREEZEH LTS, Eiz, Sheathet
al. (1986) 1%, MHIDBEEEICELFHAIKTT. affine H
BETHZLERELTWVWS, Pandit (1999) b HEiFE
BMAA A > I — VL OREE 1,600 m T ICALE T 5 1T
WO, MEEEHEOERETHDIZ L ETRLT
W5, ThHDREND T affine lXFHEEICE L ELHH
OREEELEZTEINTHS I,

MECEES TEREEF R OHERICALN, #AEL
72 6 {3 "C Eunotia spp., Frustulia rhomboids (Ehrenberg)
De Toni, Navicula subtilissima Cleve, Neidium spp.,
Pinnularia spp. DIRFHSEEBEBEE DFHD 97~ 100% (n =
200) %5, @S - BH (1972) ZEAROFHERE
BV Tid Eunotia BOFEFER LW L2 2 OREE L
THEIF TS, KBERHELEFEOMBER T, R
DEERITV 2L, HEFICEDIEEL0~22% *
=200) LNEVWLDTH-oTr, EiE2,000 miIChAET S
BROMIEIC EET 5 EEOEEM AL % 787 Lz Katoh

Table 1. Limnological features of the six studied pools.

(1991) 1%, HMJEN/NE VIR Eunotia B DOEIS B L,
B o TF. rhomboids BP¥EMT B L 2WEL, HIEY
AR L > TERRLKBEBIEHER A RETSEERE
R &I Tna, BIFEIZIBNW TS, F. rhomboids
DEEIZEONDLDD (6~T71%, n=200) HMEFEGHE
L DERERFED DT, FkiR L hiEY 4 X & O
RN LITRITRLEEY Th D,

BELSE T Chrorococcus turgidas  (Kiitzing) Nigeli 43,
$5:F8E T IX Euastrum cuneatum Jenner 73 B 3T - Tz, TR
ELAKE (1964) BAWLFRE, R (LER) OFEEBRE
DREWREHTZ7 7 b LTRALTWS,

WIEORFEREED AL, HMIENOWLAEY D
ZRREBIC L W B o Tz (Fig. 8), P2HuEIZHORZ
AT 5 I X PHMENICOEALTRY, £ES

NIRRT DT, H PR OBFRESHERF ST
Wiz, BERT OERIMRIEE DR BRI b E

I ABREEQCRTRBERA IR, -7, —JF, P3iL
I AEGLAIR TR LMD KRE S OEERED
RAEFRDLNT, KABIRREfmoEEThol, [
BRI, S X7 OEADRRED G2V PL, PAMIETD,
EFEOBEITIE, BEHEMREBIZIZR b oT,
B CHEKEEOLBREFTFOBRFREILS.76E

Water temperature, pH, conductivity and DO values are measured near noon. ‘ND’ in the TP column shows the values under 0.01 mg

L", DO in P5 and P6 are not measured.
#1. FAE LTz 6 T ORIEDREKR R R MR

AR, pH, EXEEE, RUBHFRIIEFEONE®E.

TPHID "ND" 12001 mg L' DEIEMETH B Z L &R d. P5LP6DIBEFEREIZAEL TV,

Pl P2 P3 P4 P5 P6
north latitude 36° 26" 56" 36° 26 577 36" 26’ 557 36° 26" 56” 36° 26" 557 36° 26" 55"
east longitude 137° 30" 29”7 137° 30" 56" 137° 30’ 55" 137° 30’ 55" 137° 30’ 55”7  137° 30’ 557
area (m?) 91.5 15.5 12.5 0.1 1.6 0.6
water depth (cm) 13 9 10 2 9 10
sediment depth (cm) 3 8 4 8 2 4
submarged vegetation not find Sphagnum not find not find Tribonema Sphagnum
water temperature (°C ) 21.0 17.7 21.3 16.5 21.7 20.6
conductivity (mS m™) 1.0 0.8 09 2.0 0.9 1.1
pH 4.8 4.8 46 44 4.7 46
CaCO;hardness (mg L") 0 0 0 0 0 0
DO (mgL™) 3.58 775 5.45 5.82
DO (%) 55 111 84 82 - -
COD (mgL™) 12.4 11.9 13.6 17.2 13.1 12.8
TN (mg L") 0.95 0.67 0.78 0.60 0.52 0.46
TP (mg L") ND ND ND ND ND ND
chlorophyla ( g L") 2.1 43 2.1 43 8.5 1.1
LL.(%) 11 36 68 42 44 43
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Fig. 8. Diurnal fluctuation in dissolved oxygen concentration (mg
L", a) and saturation (%, b) in pools P2 and P3.
Pool P2; With Sphagnum
Pool P3; Without Sphagnum

X 8. P2, P3 EDETERREO AL (a; BE (mgL"), b;
FE (%))
P2 MiE; S R A A
P3IfhyE; I NI

0.16 mg-0,L" (n=3) Th-oz., KkiR17.6~177C, *
B F R E210~290 pmol m? s DLk T 1.5 A P
CEWCHNE, BEOBREEL, ZhZEh8.50+0.08
mgO, L' (n=3), 8.61+0.03mg0,L"' (n=3) TEED
EEPHELETIRECRELE 2RETIZLIX
TERPoT, —FIXIT e ANTCHABROERR
E, A& TFENFR9.03 £ 0.07mg0, L' (n=3),8.67
+021 mgO, L' (n=3) OBBAED LN, ThiE3
AT BEE] UV OBREERE LIHEEE ICHE
FTHIEFN 026 £ 0.13 mg0, wet g’ h' (n=3), 0.04
£0.12mg0,wetg' W'(n=3) L7i2d, —F, ZOEHHIC
AWEIXIr2BB LEDRY, SEHOKIESEME CRI

10

ELIBREERE LHEEEIL, ZhFh072+029
mgO, wet g' h' (n=3),0.10=0.12 mgO, wet g' h' (n=3)
(KR 262~28.5°C, ;91 ~130 umol m?s™’) THY,
HEFREERINLTBOZFETHVRB L, 3EFOB
BAELEEIMER S, SXIVEOBREAELY
BICHIREREFEERD Y, 30~35CTHABEE &
KE#7T (FO, 2010, 2015), BEDOH P O—Kk4AE
EiX, §H, HBBTHELLZEL Y LTI RkELR
DEREMER D B,

MEEROBIBEEEEIIZREI1gSH Y, 1.05£0.05
mg0, dry g'mgh' (n=3) Thol. TN LOBEBDAHR
TIIHMIESEKOBEIN L OREEILTERVA, MECI
AT BEALTHWRNWES, BIEOBRHEEN KX,
BREMORESRES bDLEELZ DN,

O
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