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Chemical Features of the Lake Waters around Syowa Station
Ryoji HicaNo*

Abstract: Limnological studies were conducted near Syowa Station
during the summers 1967-68, 1968-69.

Water temperature, pH, chlorinity, dissolved oxygen, nutrient salts and
evaporated residues were determined and correlations among those compounds
were studied, obtaining the results as follows.

1) The ratios of chlorinity in snow to that in pond water were 10 to
10® and concentration may have occurred before the snow flowed into the
pond.

2) Relation between salinity and chlorinity in the lake and pond waters
resembled that in the sea water.

3) There were extremely low concentrations of nutrient salts in the
lake and pond waters with the exception of silicate and ammonium salt.

4) According to the analytical results of pond water the origin of most
silicate in the pond water was ascribed to the erosion of rocks around.

5) The atomic ratio of phosphate-P to inorganic total nitrogen (NO,~ +
NO,~ +NH,*) has 1:12 in the pond water collected in the Skallen district,
where organic activity was observed on the bottom of the pond.

6) Composition of bubbles sampled from the bottom of a pond was
almost the same as that of the air, but it was 5% greater in oxygen and
4% less in nitrogen than that of the air.
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Fig. 1. Location of lakes and ponds around Syowa Station.
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AB I L N 1 0h OBl OWTo BRFREE IR L.,

WMBRADOERY, Ah—vy, SV I7Rk7TF, *vI7AEDIEC ZD R HEA T
5. AN =V VT, BEORKIICIER LICADOREC, KLKTKCX HhBEIR
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Table 1. Visual observation of lakes and ponds.
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(F 7 a6k
Svrsrk75F | 3 » Wl 2 7 3x102(1.5 x 102 1 4x 104 1x103 0.5 " 1-25
e Bwbdh
" » 1 O w3 2 45 x102|1.5x 102 —4 5x10¢| 5x10¢| 50 RBEECTERLRAH 1-26
DOk LTHRZ S
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DRI S BEERITTHIE R 3).
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B — v OB, T vEBOFEE L ICHREES 60cm Od & 1m U EDD DLF

* 2 BAvIrEROKE (1968 £1 A 23 H)
Table 2. Water quality of Lake O-ike (pond lies at West Ongul Island).

T~ W

™ 1 z\ 3 4 5 6 7 8 | 9 10 11 | #
HoE

Temp. °C 85| 80| 7.4| 7.0 7.2 | 6.8| 6.9 | 7.0 7.1 | 7.4 7.8 7.4
Cl ppm |76 76 75 75 75 74 75 75 75 75 75 | 75
DO mli/l 8.13 8.32’ 8.28| 8.34/ 8.35 | 8.34] 8.35! 8.29| 8.42| 8.40, 8.42| 8.33

outlet <

B2 koW AR

Fig. 2. Location of observation station at Lake O-ike (pond).
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R OFEUAL, 1 e ic s OR L.

* v rAETE, ki O-1, kibieiihidiieRAK O-2, 8 40cm X 20cm OFgELK
D/ 0-3, FEOTEHBHES 30-50cm Dbk 0-4, Ho W BECHOWEH DD -1

R3 FAVINE, FVIRTT, AW —vVERHBOBMBEDOKE
Table 3. Water quality of lakes and pools around Ongul, Langhovde and
Skallen district.

= # | )
kw5 T oH (mEE| 4 4
ppm 1ug—at/l ug—at/l{ug-at/l i mi/l
8.59
8.5 19 | 000 045| 7.4 $3
| 2| ktbADOR| 2.2 60.90 21 | 0.00| 0.46| 7.22| 8.13
3 @+ 7o 0.1 60.5| 10 | 0.10| 0.98| 6.44
v
wWAs v s
, s |BA 772 s 39.8 14 | 0.02] 1.02| 6.89
5| By rroR | 516 80.3l 15 | 0.53| 1.95| 6.48 +
o . . 78.2 0.17| 0.66| 7.00 8.53
6 1% & v i |7.0-13 ) ge'y 19-231 23| 077 | -7.06 | -8.82
70k & % R| 9.3 | 193 13 | 0.13| o0.64
\ 0.19 8.11
, 1  msomER 8.5 5645 8 0.12| _goal 797! 13 ?
v 2 | maomER| 12.0 | 21600 0 | o1s| o3| 3% 2
,
. 8.2 | 330 | 126 | 0.09| 0.43] 8.27| 8.23
x| 3|® T U M| g9 | 3830 | -193 | 0.17| -0.74| -8.30 | -8.25 | T+
s 4l= & w| 128| 85 | 101 | 013| 0.41| 8.14| 7.48
s s|l=goTF®| 123 | 1430 | 100 | 0.17| 0.66| 8.17| 7.58
6 1w o | 12.0 | 691 92 | 0.13| 0.72] s.10] 7.53|+
s 0.02| 0.62 8.64
| an—vvki| 6.8 6.5 106 | 002 020 7.90| B304
209kt 9.0 72.00 85 | 0.13| 2.06| 7.17| 8.24| ++
. 0.02| 033| 6.98
» | 3|4 # 4.5 2.7 24 | 508 | -0.60| -7.00 | 8.82
oA Wl 6.3 1270 27 | 0.02] 0.43| 7.66| 8.81
5| = w| 6.3 971 40 | 0.02| 1.20] 7.47| 9.01| ++
V9ie|l®mALOR| 106 | 311 158 | 0.29| 2.11| 8.8 | 8.32
71% ®w w!| 45| 128 | 143 | 0.06| 1.42| 800| 9.06| +++
8% @ /| 16.5 68.3] 142 | 0.08| 1.16| 8.62 S
9|4 ¥ 94104 107 29 | 004| 071 7.63| 8.36| +
0|5 A T | 29 | 5900 31 | 0.23| 1.71] 7.8 9.11
11|k @ 4| 0.0 1.0 7.95| 9.31
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R 0-5, 20y 0-6 3 X CEMEHOFRAAM (KiEHR) O-7 Th%.

SvrRIFTR, MEOEDENSRS L, KEOEROBHD 5% 5 L-1,
L-2, ZoEHORMIER L » 0.5m BWREET, BEH D L LEARIEEKPEICHAT
&%. BEIL (378m) O 1km 2, FAHEIETT ViEbRicied, Z0KICHD
EHHCTKE 1-2m oty (HFO) L-3, Z o 1 Dlix#s o8 0.8km FHizh
BT, PULKMETEB E=ZDD0ENTE %M L-4, ZoithoKEE 80cm 0F X T,
RHEOECREOHHNLZ LRI, TOMmDTHRONI With L-5, X 522D THiD biz 2
HEWIC X 5 eBOKEDER W L-6 THAKL .

AN =V, FEYEERYS X577 Ar — v VR (8-1) 1, fomORLE DK
DHEELLTEZLD I ENTES. KtboRmOLHIT, O x5 ABoMmS-2235 b0, X
MWOFEE2 B 1.2km JLHCH 5 S-3, I HIT 1km b Hh s S-4, Kitho Hig
25, BIFEN 1km OFHCH 5 BAOMKENE—~MCEEL T 5 S-5, KitirbH
DA B RFRITRD X 5 Th oy, FT DR WL (S-6) IFHLACAREBEDSA
NE B, KiboFRn o 1km Jticd s S-7 1%, KEH 0.3 m TEIZ S viEH
HL, TEROXEEEX 1m D EFELL. Shiflcms’, $Eodtmaied b, LR
FEnt 60cm Dfth S-8, Z DihaHK 0.4km HKich - T, ILEBIVCHEENE TREbh
TBFOM S-9, THREEDD, FEDOEDALDYEK S-10, I XUKAK S-11 %
FRELL 7.

4. OHRRE L OB

4.1. % =
KEBDZ W TIIAKE 5-10°C THote, Lal, 2 DHIEES T BEORERE
(EHOHF) & bh, KB CTKiX 12°C 2R, KEo b T, XECES
THhDEDTHS 52, KL 10-15°C o®EHDEWKIBEZR LTV,

4.2. ¥ % &

v BT, KEARZEREERE 100 ppm LT TH o7, KEHRRTIE 193 ppm
THHA L L TRPOVCERENE L, LR ETWKTH k. Fv 77 FTX, HR
B 0.69-21,6% T, n5DFBRINIMIE 3.4-3.8% Thot. 05 DiTE, EED
HFREIXEWD, 3m DETRBKI VO TNCEVERETH -, A -V vy TR, &
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x4 HBRALOZOEFRE (ppm)

Table 4. Chlorinity in snow lain around lake and ponds.

o b M B % BIEALE No. HFEE (ppm)
r v 7 n + ith it = @l 0-1 1.4
" " o Al 21.4
" EAV AR ) ik & g 0-6 5.2
" " M OE 2.3
5 vy & 7T 25D ®OOf L-1 0.7
" " [ii7] il 0.5
A h — Vv vV AH—=Uvkih 4t fl S-1 1.2
" " BoE A 0.6
" 1t #h 7l S-3 1.5
" fp ith | | S-4 0.8
" i bCl K S -11 i 1.0

5813 10-360 ppm T, KEOBE/cih TIXE<L (KTl 60 ppm, fii 20 ppm ELIF),
A D L\ i R R ERE (70~ 130 ppm) R LT,
FOERBELCOWUL, RILFRT IO, FELWBOFBECHERL AT T 0.5-21
ppm TR L7H, KEHE 1ppm BETH 7. —F, ZhbOFoOE L feKr il
AT BHID, KO AADRR, F+ v 7LV EDNIRLEBDOT, HBEWEIAH — VRl

40
BRORCHE 2 B0 R
Sal.(%0)=1.853CI(%,)+0.000 (]
.
AREH R=0.998
WHY n=8
304
BEAoBVEE
Sal. (ppm)=1.833CI (ppm) -+36.3
200F  1ARARSL R=0.942
o n=5
20§ HaEn
100k
104 025 TR €
8
=
;;3 EPrEred ;:u) [
K
w 4 "
1 0 —Ci(ppm) 50 100
T IETT
O ~citg%o 10 20

3 HWBKOEFRELIED L OB

Fig. 3. Relation between chlorinity and salinity of lake and pond waters.
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DERTHBO x STCAMFEOEHRELY LT, HELLZOEREI VXN ILEL, T
LA, MALLS ELTWBbKOEREICEWT EnD, BELRIT Tic A Tk,
TTORBEMINTVWD EELLRDBERLH 5.

HBEKOEZEELEEDO TR EDHIE, &V I/APAI—LV Y TR 10-102 THYH, TV
7HR7 T TR 10° TH o7 (25 DhzER<).

WEK D=L, HFCFEDIE Y, RERBWEZRAE L. i, —#, TELERF
HOAEEKC L), &BSHBEOHMRN LIl Thbnb, ES LERE L OBR
RDDB L, EESKTOWTIE, Sal. (%) =1.853 C14+0.000, {Ei#E47K T, Sal. (%o)
=1.833Cl1+0.036 LygKDOBHE LKL T, BDTThREVERAZ LR (K 3).

4.3. pH

A ZAED/ND pH @ 6.4 ZbAH—VVDOHEALDORD 8.8 H 5\ T, A
D 8.6 TR 2pH BOTLN D o Tch, MRS D, F v 7LV BT T,
SVYIRTFTIE 8 AI—VVTIET-8.5Thole. pH LILERY EOR} LR RS &,
BRE, V) vBE, EEESREREEE L OB E VDS, &1 BEEE L3S
Zbhie (£ 5). ek, pH & log. (Si) LDHBICOWTHRL X 5@ W HBIAA LR
7.

xRS ¥B/EMERIOC pH 0Bk, R: MAREGRE, n: &R

Table 5. Correlations among nuirient salts and between nutrient salts and pH.

B % B j—yﬁlvi SYSRTT Ah— Ly % th
p& SN | R=005 n=9 R=039, n=10 |YN=11.6p+0.43 R=005, n=29
R=0.85, n=9
Si » pH |pH=0.061Si+5.87 | pH=0.0015Si+8.01 | pH=0.0092Si+7.00  pH=0.0072Si+7.22
R=083, n=9 R=086, n=10 | R=083, n=11 | R=065, n=30
YN & pH R=0.08, n=30
p & PH R=0.05, n=30

4.4. % & & $

KEOEE L TlY, »A1ME, 7ve=vsEBr%RE, MORFEEIZEAEGENRT
Wi o Tz,
4.4.1. fEE=rasHIE

R, WEMHBERS IV 7 vE=v 2EO=ZREREOH, KEHN7 ve=v 45 (80
-90%, ¥EET 0.1-1.9NH.-N pg-at/l) T, iR, HMEEOSHFREI R (FE
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fBELT, #v 7L ETIE, NOs-N 16%, NO:-N 7.1%, 5 v 7+ 77 Tl, NO;-N 4-
37%, NO:-N 7.7%, A5 —v v T}, NO-N 6.5%, NO:-N 2.1%).
442, v v B &

) VEEEDN R E A EFEELIWI D, RAKD PO-P 0.5 pug-at/l ¥ -THieh DIERD B
2, KEOBERMTIY, v /rEoLHEDi, KEHRTEL 0.1-0.2 pg-at/l), 5
VIR FTORBETH o, ThiL, AMNBEHOREKEOEBKIKHZDOBETHS.
AN — VvV TL, KEOHEELMTIERTEL, EMWDOL i TIL 0.1 pg-at/l BE ¥ TR
HE TS, ) vEBEIRE L O REERE &L OBIRTIL, 7 1 BE & O HBRTE-2,
AN =V VIRENTC, ERELOMCEVWEREZRD bR (5. Thid, FERieE
777yrv@P,NﬂMﬁm>1u6;bﬁ(,9vﬁ®%ﬁﬁﬁoﬁomwmmﬁﬁ?
HbD0LBbhb.

4.43. r 1 B &

A, v I NETIIEL 20 pg-at/l LT CTHotenl, 5 v 757 F T 100 pug
—at/l LLETCERCE» ok, Lo, b Hih Tk 10 pg-at/l T, ZOHIBTIZEFhiTAH
LR ABKTHSDT, TOBKDWHBREIIBANE D EEBbh3.

AH—VvVTIE, BT o Tr 1 BEEECKIEREL (10 - 100 pg-at/l) BiAxrbhb.

EHELT, rABELMOFRBEORECERE L OMBIXEVD, pH & 71 BiER
ELoHBEIEE. 20 Enb, 4 raD v FHDE4E (YAMAGATA et al., 1967) L
m%%ﬁ%kb,74%ﬁ@k%%u,ﬁm%$%ﬁﬁfmk<,%E@ﬁﬁm;%%@&
Bbhs.

COHDOEREKEDOHEFA RS FH DL LT, AF—vvKthoREREOTERA K
BB L CERBKTE Y, SHIHFLVE-KT 25°C LIFT20 HREL, BFErA
Bt (SiOz) LT 13.2ppm *8B% (£ 6). /i, ZoOrABCN4ED &BRLDS 10
ppm BERZEHL TV T ThH 25, KEOARBEBSRETL 70ppm &<, 25H
ARETT % DB D 5.

* 6 WoRMOER (Tt KE) OBBET At
Table 6. Solubility test of metamorphic rock sampled around a lake for 20 days.

2 et ERB B ] W A Si0; & LCOEEE

wEHE  11g/H,0-100m! 70 ppm \ 20 ugat/! 13.2 ppm
0g/H:0-100 m! 7.5 ppm ]

4.5 ug-at/I! 0.27 ppm
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5. MIEOSKE K
HEOKHIL2WTE, ThETELOBHEBEOER X O RS EZoLMI I h T
o,
KEDOE VLT, KILT vBEDOEE LTV 3HA, T07 vHRERLTEL oKBIHE
LTWw3 (Thix, EWrBF 250 A0 =2 - rOBRESRL T2 LEbRh3).
LSESH LIRENE, AP — Vv koM TFROKE 30cm © 5 vBIZAEL T
KMT, EoOFTA7 v~ 77 7 THWLICER, KRKUIBICERD 7 A TH > Ieh gk
NS %%, ERVPAZLIKRETH . ThiL, 77— DKE»ERL TR B
iz, WALUCHMET 256, ERGREFOEWOREGRIT LS it ) MiligHREL L
LTRETDRDEBbRS.

6. ¥ b H Kk
I OFEL, 196841, 8 REFRMIE B B RS LK E ORET 5 B RER
sotfsrb5 2 bh, L1969 F1-2 FOBNRECSINT 22 EHNTELDT, %
NODOBMERPEIRELALLDOTHS.
R Rt IR o TP AF SRR, M ORRAML L, ZOFECIERKOFNABETHS. &
DA D TedfEl b B A FHBHE, KRHE, FpHeRR o0& K% T8 10 RKENBGEFE
BoRETCHKAOH xR T, i, BESBEES JORETCRICEHL 7.
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