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Chemical Features of the Lake Waters around Syowa Station 

Ryoji . HIGANO* 

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 

10a 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 (N03 - + 
N02 - + NH4 +) 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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3) *•t'gvC':)\, 'LVi., 'r ,{ �t'g c 7 :/ -=c.::. 17 At'gtJJi-vi.ffi'd:J--C{J:£�/.t--c·;f.i-::, t::.. 
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Fig. I. Location of lakes and ponds around Syowa Station. 
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2. � 1t (J) It � 
�fil0)%tt. ��. mmPO)��. ��oo�O)tt��O)§ma� (�1) c�K�fl*O) 

1*I&:z,fi\, ,, 1tmt, pH, :liK*il, mtHi*il, 1J :,;M:fiK, 1r 1 M:liK, ii�M:liK, !ff!MM:liK, 

7:,;-1:-=-?A:liK�.J:U�¥6��4o/JO)fJU'.7E'a::'fi-:d..:. � 3, �5vi., .::..ti,G;t:§1[0)1*Jf*'a::'WHfr 

LkibO)'t:'�G. 

ik, �YBOOJZIO)ffl� (11. 4) �,l-O)�Mvc..J:GmTiR1t, �G\,'vi.ffl�O)r0)1J('a::'1*I& 

L --C:fiK*]lO)JU'.7E'a::'fi\, ', �iB7J( c lt®I: L k. 

��vc.�ngiJt¥e�:t G c.::. 0 't:'vi, .::. .tL G�{tO) nx::B-5}:ffr'a::'fi\, ', �4o/JO)��nQ;O)�-:z, 

00 Gil�vc. L k. 

�t-!-1J(0)1*J&vi, �iJ�G;t; 1J ::x..7 v:,;�;t; :,;7''a::'ffl1,, (•�vc.J: IJ :::tA�'a::'Jl*aLt..:), 

�'r7t Lf A, vc@I�1*J[ltt G 1ff.*:z, ffl \, ,f-:. 

�oorO)�fl7J(vc.0\,,--cvi, �vc. 160 g O)fiH&'a::'1-rvtk o. 51 O);r-1) ::x..7 v :,;LfA,'a::'fW'.7E 

O)jfu�K�AL, kt.*'a::'�<�[<t.cK.J:�--CUA,O)�A�'a::'ttt, ,l-O)·O)�*'a::'1*1& 

Lt..:. ��vi., 11 ;t; 1J U A, O)f.¥. ti '1:0)iem't:,�ffij Lt..:. 

iRU'.7Evc 0\, ,--c vi, 1tmt. pH JU'.7E� .J: umff-'.M*O)u'rJ'.7E�vim.:lfu 't:'fi\, ,, ,l-O)ftl!vi, �* 

'a::'8�0)�0)$K*ff-'.Lk�, -lJ���-'1:ffl��K���IJ, k��K?t:ffrLk. 

:B-Vrl.*vi, ± c L --C STRICKLAND and PARSONS (1960) vc.itH ', g2,���ffl:J::t@.gf (�JI 

40 mm) :z, ffl \, 't..:.. 

�1BO)�vc.¥e�Lt\,,f..:.�nQ0)5}:ffrvc.vi, 1f'7' !1 i:i � r !7''=:J 7 C::k::t Model 1100) 'a::'ffl 

1,,f-: (�{4=, -}J 7 A 3 mm¢ x 2 m, -1:- l/=f- .:i.. 7 -:;,,- 7· 13 A, 'i%'ihl, TCD, ��vi�� 50 

µI 't:' full scan, :B-Mt§ 2 %) . 

3. I! � 
�ft'a::'1*I&Lt-:� 1 0)$0)�1mc.0\,,--c0) §m:fl�'a::'� 1 ic�Lt..:. 

1i�HB00ill0)::s�vi, 7-. 7J - v :,;, =:J:,; !7''* 7'5\ ::t:,; ;�l1v£1JO)/IIJ.ivc. ,l-O)J.l.11::iJ\ifA,'t:'\,, 

G. 7,.jJ- v:/'t:'vi, �0)�1k:Jt§vc.vtfflliLk::sO)�oovc., 1kfuJ�1kfuJ1Kvc..J: IJ�ft�nk 

illlFJniiJtffl� � .h,, it..:, �ooT 1 - 2 cm 't:', Jlttvc!Um L kJ,�;;siJt iJ�ts:. i? JAi, ,:ffu:fwZvc� 

G.tLk. 7 :/ f;-t; 7
°

T"c'vi, :Jfu%0),t9{�;,jt!f,fvC�L <, J.l.Tvc;f:§§"tG c.::. 00) 1=i�JI::s 

vi, J::tfx1¥JmGiJ�ts:.�ffi'a::'Je,-:1:tt\,,G (St. L-3 #ili:) iJ\ ,l-O)ftl!'t:·vt::t:,; !1''1v£1JO).-ft-c 
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Table 1. Visual observation of lakes and ponds. 

u u I /M/il1D-Oii1, I St. No. Ji.t*i'!l!!!!'.I ilil*J,, I iilt*III Ii: 11.iumm I ,g :Ii I ;mH I f,,llffl;o .t O'J/E'l't I lil!llOPiCJl 
--

g§:;t / :/iv� * rt!! 1 2 3 5 5 X 102 5 X 102 

** / ?·1v� :7J- c IJ rt!! A, B 1 2x 102 1 X 102 

" * tlJt. :7J- tR 2 l.5x 102 1 X 102 

7/?•;r-7·7 � G ?ib rt!! 1 2 7 3 X 102 1.5 X 102 

" t5 � � rt!! 3 2 45 X 102 1.5 X 102 

" - � rt!! 4 0.4 8x 10 3x 10 

,, ��rt!! 0) TvfE 5 0.4 6x 10 3x 10 
" ;b �c. IJ rt!! 6 0.3 1. 5 X 102 7x 10 

7'7J-V/ 7' 7J - I/ /7(r\!! 1 10 1 X 103 2x 102 

" °' J: ? t-: Ai rt!! 2 0.4 1 X 10 7 

" �t rt!! 3 2 3 X 102 1 X 102 

" 11ft rt!! 4 2 3x 102 1 X 102 

" � rt!! 5 0.5 1 X 10 l.7xl0 

" *J.,.l[O)tR 6 0.2 3x 10 1.5 X 10 

" � ii rt!! 7 0.4 7x 10 3x 10 

" � ii rt!! 8 0.3 2x 10 1 x 10 

" -#1 % rt!! 9 1--2 1 X 102 7x 10 

10 5 X 104 5 X 104 0.5m 

25 2x 104 1 X 104 1 
l.5xl04 1 X 104 A I jjl 

( I-' 7 An) 
1 4x 104 1 X 105 0.5 

-4 5x 104 5 X 104 50 

55 2.4x 103 9.6 X 102 0.5 

53 2x 103 6 X 102 0.5 
30 1 X 104 2x 103 0 
10 1 X 105 2x 105 0.5 

15 1 X 102 2x 102 0 

50 3 X 104 2x 104 30 
30 2x 104 1 X 104 1 
50 2x 102 1 X 102 >10 

2 1 X 103 1 X 102 0 
70 2x 103 5 X 102 5 

100 1 X 103 2x 102 5 

60 7 X 103 3 X 103 2 
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/AJ�vc, EEli, J\,11::,�fn�vco; Iv ti���� L k%?4&� Q �:JL�O)�ffi ctr.":) -c \,, Q. 
!i!iJHf\O)Jf�;tkvi, ::k1lh, tb. Q 2sb1&0) J: :; vc�JJ ;tkvc�liE L tc. ?10 0) t � Q iJ\ ::kff�5.:Hi::k�:1J< 

inJ 0) 7JIP1 vc *$!Ii��":) -c \,, Q (filffil*f-raiJ� 1/5-1/2). �Lt�)evi:1.l<inJ�mEiJ�tfiJl L -c \,, Q. 

-tO) k2sb1& 0) ffiflvcJ:tlJi& L -C�Ji'.iJ�a \,,. "£ tc., �2f vi, �ffiO):)j(iJ�l!llvt*I:!£�� J\,vc J: Q 
��O)tc.2so, tQQ601&Ci')J:5�*����. �<Ci')�mtl��mm�-c�Q. 

r§;;t:,; )'';v�Ci')*11gCi')JLJ�� 2 to J: 'CJ� 2 vcffi-t (m71iJ� 100 ppm �,§t-C�.tui, 0 -4°C 

0)7](&�1!::,vc..£--3 < W��t.::vt--c-x-tlritiJ�R9 t. Q). 
�rf\Ci')7J({:s.'l.0)�1Ui, ffifl, ��ii. �¥Bil, :Jl�O)!!llMO)J!� to J: V¥ffi�il--c'tk:Q iJ\ 

r§:t-:,; f1v�O)::k11h� 7' n - v :,;::k11g--c-vi, 1968 if 1 J1 *iJ· G 1969 if 1 J1 *O) 1 ifFr=i9vc*9 

O. 5 m 7Kf:s.'l.O){l£riJ�dj_ G.:hk. t. .:hvi, 1969 if 1 J1 O)��iliJ�j;'t;r.iJ, ":) tc. t. c iJ, G, m:lglZ 

Ci')��iliJ�:Pt;r.iJ, ":) tc. t 0) c ,IB:h.:h Q. 
1:�vc ":) \,, -c vi, 7J(i::pvevi 1�Hl.&--c-�t1:PiJ!�tr. 7° '7 :,; ; r :,; vi dj_ G.:h tr.iJ, ":) kiJ�, �Jltvc '7 

:,;�iJ��a; L -C \,,Qt 0) t � ":) k. ti .i: 5 [.', -;J-:,; ·::t�iJ�J:vcJ:vcnx:* L -C � tc. J: 5 vc, 7' 

n - v :,;:fm:/glZO)�mvcvi, '7 :,;�0)'.7t� L t-:!1UlliiJ� 60 cm 0) t 0) c 1 m JJ,J:O) t O)iJ�¥£ 

� 2 rffi?t:,; f1v�:fdfu0)7](� (1968 � I JJ 23 S) 

Table 2. Water quality of Lake 6-ike (pond lies at West Ongul Island). 

Temp. °C 

Cl ppm 

DO ml/I 

8.5 
76 
8.13 

8.0 I 7.4 
76 75 
8.32' 8.28 

inlet 

7.0 7.2 6.8 6.9 I 
75 75 74 75 
8.34 8.35 8.34 8.35 

� 2 :f( l'fu (J) il!U ,� � 

7.0 7.1 7.4 
75 75 75 
8.29 8.42 8.40 

'§' snow 

Fig. 2. Location of observation station at Lake 6-ike (pond). 
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8.42 
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8.33 



No. 58. 1977] 37 

J! � ;hf.::.. 

�flO)�����' �l�K�--K·���Lf.::.. 
:;t :/ J'';1,�-e�t, *r& 0-1, *r&vc..vi[;h�tfff{7j( 0-2, $1 40 cm �� 20 cm O)�;t1]( 

0)1HII 0-3, ��O)rvc..�G�� 30-50cm O)rtfl,7]( 0-4, ;!sO) ���O)�O)tiJ!Uj#�O)�--:d;.: 

:tm 
No. 

� 
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* 2 
3 

/ 
4 t,'' 
5 

Jv 6 

7 

1 

/ 2 
t,· 

3 

7• 4 
7' 5 

6 

1 

;7.. 
2 

3 

I 4 
5 
6 

/ 7 
8 
9 

10 
11 

� 3 * :/ t,• Jvli'b, 7 :/ f;J-; 7''7\ 7'. 71 - v :/ff�:f;\g�O)™f£�0)7j('E{ 
Table 3. Water quality of lakes and pools around Ongul, Langhovde and 

Skallen district. 

I� 
7J( mt / :!;i[*Ji / r 1 �:1;1[/ !J :,;�:1;1[1 � lffl I 

7,y*j 
pH 

I�*• i 1=. 
I oc I ppm \ µg-at/ 1 / µg-at/ z / µg-at/ z / I 

ml/I I 
* rfu 6.2-9.0 83.5 19 0.00 0.45 7.14 8.59 

-8.82 
* rfu A f:l 0) iR 2.2 60.9 21 0.00 0.46 7.22 8.13 
g:g*:,; t1· 1v0)1l'JII 0.1 60.5 10 0.10 0.98 6.44 
g9 * :/ t,• Iv 1.5 39.8 14 0.02 1.02 6.89 ffl � 0) r 

**:,; t,· JvO)if{ 5-16 80.3 15 0.53 1.95 6.48 + 

:I-;. C: I) rfu 7.0-13 78.2 19-23 0.17 0.66 7.00 8.53 
-86.1 -0.23 -0.77 -7.06 -8.82 

* � :I-;. iR 9.3 193 13 0.13 0.64 

IQ Q 6brfu�}i 8.5 5645 8 0.12 0.19 7.97 8.11 ? -0.24 -8.13 

l50G6brfu!f£1i 12.0 21600 10 0.15 0.31 8.04 ? -8.16 
8.2 3360 126 0.09 0.43 8.27 8.23 

ti; vt tf 71:g -8.9 -3830 -193 -0.17 -0.74 -8.30 -8.25 ++ 

- li'h 71:g 12.8 875 101 0.13 0.41 8.14 7.48 � 
� ti'h 0) r vre 12.3 1430 101 0.17 0.66 8.17 7.58 
b vc f:l 71:g 12.0 691 92 0.13 0.72 8.10 7.53 + 

:AiJ_- 1/:/*rfu 6.8 56.5 106 0.02 0.62 7.90 8.64 
+ -0.06 -0.92 -8.69 

0- .l: ? k: Al 71:g 9.0 72.0 85 0.13 2.06 7 .17 8.24 ++ 

�t 71:g 4.5 20.7 24 0.02 0.33 6.98 
-0.08 -0.60 -7.00 8.82 

{qt 71:g 6.3 12.7 27 0.02 0.43 7.66 8.81 

� 71:g 6.3 9.7 40 0.02 1.20 7.47 9.01 ++ 

* A IT 0) iR 10.6 311 158 0.29 2.11 8.80 8.32 

� � rfu 4.5 128 143 0.06 1.42 8.00 9.06 +++ 

� � 71:g 16.5 68.3 142 0.08 1.16 8.62 +++ 

f!; % rfu 9.4-10.4 10.7 29 0.04 0.71 7.63 8.36 + 

* A IT C/fil) 2.9 5900 31 0.23 1. 71 7.86 9.11 
7j( friJ 7j( 0.0 1.0 7.95 9.31 
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iR 0-5, dj. l'' I) t1ft 0-6 to J: Q(fll1fp�:i:tg0)�;/Sj-ffi7.Kt!ft (7.Kt/kdj.iR) 0-7 "c'� Q. 

:; :,,1 .f ;J-; 7·' T. --r:· vi. , # ;ili 0) :¥5 0) J: ii� G Ji!, Q c , � Ji 0) � $ 0) � Et!! ii :5} Q 10 G ob t1ft L-1, 

L-2, ::. O):lj[� 0) J!tfJWvt.itiHm J: IJ 0. 5 m �'-' ,ffll5!t-e, W:ffii.Jtjr L.l:ii\nv-!W:1.Ki.Jt�vc.mA --r:, 

�Q. :lsHJiLLI (378m) O)ijfl¥Jlffl*9 lkmvc., mJlfflii�:¥5--r:,-tlJ�ft:,�vc.tJ:IJ, -t-O)�vc.�G 

ffe::Jf%"C:7.K� 1 -2 m O)tJft (�vt[J(t!ft) L-3, ::. O)tJfti.J� G 1 "JLI-!'a'..'�x. t-:*9 O. 8 km *vc.� 

G t!ft "C:', jr LlK{:fti.Jtri.Jt G c ::::_"".)O) �i.Jt--r:,� G tlft L-4, ;:. O)tJg 0)7_K ffiJ: 80 cm 0) � � "C:', 

mJ lffl 0) :¥5 vc. ft:!j[ 0) ;f;!r te i}tdj. G n t-:. ::. 0) t1ft 0) rm 0) ,} � "',t!ft L-s, � G vc.-t- 0) rm 0) hvc. ii� 

O 'a:.'�'-', t-: J: ? tJ:7E*0)7_K�O)m \t ,t!ft L-6 "C:'1*1.K L k. 

�n-vY�tl, ��'a'..'*lfflKWGJ:5��n-v:,,1*t!ftC�l)tl, MO)tJftO)�•O)�� 

O)��cL--c�x.G::.ctJ�--r:,�Q. *tlftO)*i'llffiO)J:mvc., V-J: ,t-:A.,MO)tlftS-2tJ��1J, * 

tJftO) lffli'llffii.J:. G*9 1. 2 km �t:Jfvc.� Q tlft S-3, � G vc. 1 km �tJnc.� G tlft S-4, *tJftO) *Yffil 

i.J:.G, ViHiffi""'- 1 km O)f9TvC.�Q��O):t[g�ffiii���ffivc.*r§::.L--C\t,QtJg S-5, *tlfti.J�G* 

O)WW:""'-lli G :i£ $vi. fuJ JJj{ 0) J: ? --r:,� '0 t-:i.J�, -t-::. 0) m 1-t ,t!ft (S-6) vi. ff lli L t-:Evc.w,, 0) .b.A., 

i.J�dj.G:hk. *ftgO)i:p*i.J:.Gt"J 1 km �Uc.�Gtlft S-7 vi., 1.K�it0 0.3m "C:'�vc.::J Y�i.J�� 

m L rJIO)n�Jivt. 1 m l;J,J:�:(E Lt-:. ::. :h c {blt-:tlfti!\ ��O)�ti'llffi;ili < vc.� 9, n� 

}i7)� 60 cm 0)11:g S-8, ::. O)tJgi.J:. G*9 0. 4 km *vc.� v-:> --c, �U$Lf:o J: U*W:i.J;�--r:,.:totob;h 

kir%0)ytg S-9, � Gvc.'il;�O)kob, ��O)*O)AITO)W:7.K S-10, to J: [)(7JcruJ).K S-11 'a:.' 

:l*l& Lt-:. 

4. 1. 7k :a 
I.IDI. 

1.K:l:O) :?}l ,11:g--r:,vt.7J(il!Jl. 5 - 10°C --r:,� '0 k. Li!� L 10 G ot>1&vt. �:lj[:5}"C:', � m'.O)ffUiJi 

(:lj[:5}0) :t:11*) i.J�dj. G :h, �Ji--r:7.Kil!Jl.vt. 12°c 'a'..'ffi Lt-:. 1.K:l:O) PtJ:"' ,11:g --r:u, :Rf� vc.tr:15 

�;h,QO)"C:'t:6.:S? iJ\ 1.Kiffitvt. 10- 15°C O)fi!lfflO)JA\,,7_KfhTI.'a'..'ffiL--C\,,f-:. 

4.2. � � :Ii 

;;t :/ !7'' ;v � --r:·vt., 7K t/k dj. iR � � � m* :I: 100 ppm Ur "C:' t:6 v-:> k. 7.K fffz. dj. iR "c'vi. 193 ppm 

"C:'�*4 ffi c L --c vt. ��:lj[*:l:i.J�:1} < , � Gi.J:.vci fi., ,7_K--r:,� '0 k. ::; :,,1 ;1·· ;J-; 7· -r"C:'vt., m* 

:1: o. 69-21. 6%0 --r:,, 10Got>Y1h'a:.'�vt�±'Mvt. 3.4-3.8%0 "C:'t6v-:>k. 10Qot>1&--r:'vt., �JIO) 

m*i!:vt.{)£ \, ,iJ!, 3 m U�"C:'tlW:7.K J: 9 h-ftJ�vc.�\, ,:f]i*:l:'"c't:6 v::> k. � n - v :/ "c'vi., :f]i 
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Table 4. 

:Im � 

* :/ !f Jv 

" 
,, 
,, 

7 :/ f *' f ::y 
,, 

7.. 7} I/ :/ 

,, 
" 
" 
,, 

aB*'1£:lmffll :ill 0) #y1 ¥B 0) 71( Jt 

�4 #y] ¥B 00 ;ill 0) � 0) :li!�tl: (ppm) 

Chlorinity in snow lain around lake and ponds. 

rm ¥B 

* ill! 
,, 

.J;. c 9 ill! 
" 

� ?db ill! 
" 

7.. 73 - I/ :/*ill! 
" 

�t ill! 
11ft ill! 
7.k jnJ 

� 

�t :W: 1ll0 

°ffi gs 1ll0 

�t gs 1ll0 

m :w: 11to 

* 1ll0 

gs 1ll0 

�t 1ll0 

m :w: 11to 

gs 1ll0 

�t 1ll0 

7j( 

rm¥B{ftflt No. 

0- 1 

0- 6 

L- 1 

S - 1 

S- 3 
S- 4 
S - 1 1  

39 

:Ii!* :I: (ppm) 

1.4 
21.4 
5.2 
2.3 
0.7 
0.5 
1.2 
0.6 
1.5 
0.8 
1.0 

*:l:v'l 10 - 360 ppm "C:', 7J(:i:O) �&t.i::rfu "C:'v'l 1� < (::krfu "C:'v'l 60 ppm, ftl!vi 20 ppm ti-r) , 

�!f740)�t,,rfuv'lJ:t�1¥J�t,,:lji*:I: (70-130ppm) �ffilA-:. 

�0):1.ii*:l:�c "'.:)t,,·nt, � 4 �cffi-t J: :He, ±.�t.i::IHBO) JWJ lfflvcttUlf L t-:�--r:-v'l o. 5 - 21 

ppm �ffiLtdJ�, ::kff!H}vi 1 ppm ��"C:-e5--:d-:. -1J, C.*1,i?O)�O)�fW.Lt-:.7.KiJ�rfuvcW: 

Ai" Q §IJO), ::krtgO) A i:::J 0)7R�, gs ::t :/ �l"1v�0)1J�Jll�ffi�O) r, tf> �\.,,vi.A 7J - V :/7(rtg 

40 

30 

20 

Sal. (%0) = 1853CI (% 0 )+0 000 

t§fl!h;f-l& R =0.998 

,,t:Hl& n = S 

100 

JJ,J;j)·<7Jf/i;L•!c\1;15" 

Sal. (ppm)= 1833CI (ppm) -36.3 

t§ll!Jj;f-,S,: R=•0942 

,i1'.H� n=5 

0 -Cl(ppm) 50 

-c1(%ol 20 

�3 #y]filJl(O):fi!*:1:c:li!*cO)M� 

100 

Fig. 3. Relation between chlorinity and salinity of lake and pond waters. 



40 

O)J::mr:··es � o- J: '.3 kt\.J11i!�O)m!kl:�dJ. --ct, j1u11__, t-::�O):tiutI c1: rJ v-1 Q iJ,vcf%u <, ts 

L, ;s, mEA L, J: ? c L, --c 1,, \ Q 11il,Jl(O):!;tK*:l:vcJ[i1,, \ t. c iJ, G, fff�iJ�;!Ht--C11i!vcm.n� ts�, 

-t·oc•��.t1--c1,,\Q c�x. G.n���t S�. 

WirBJ.l(O):!;'fI*Icfff�O)-t.hcO)JU:t, ;:;t:/ tf1v�:?-t1- v:/-C:'v:t 10 - 102 -C:'S 9, '7 :/ 

�t;t;7''-r'--z:,v:t*"J 103 -C:'S"?t.::. (t0�6b11i!��O. 

��y?37j(O)�{fGVi, *EOC:Mf b1ID 9, m��fl/¥IJ�1f!UXE L, t.::.. 'it.::., �fim:t, T�I:�lit:k� 

N ff! /UIJ:I:; vc J: 9, 4:��Wli�m O))j-tfriJ� tJ: �ht.::.. t. n G iJ, G, �m% c m*I c 0) '*11* 

�>l<6bQ c, r�m5J-J](vc-"::::>\.,\--Cv:t, Sal. (%o)=l. 853 Cl+O.OOO, {fm5J-2!(-C:'vi, Sal. (%0) 

= 1. 83 3 Cl+O. 036 c ffliJl(O)�-it c Jtt( l,--C, ;fi6b--C-t:hJcJ[i1,,\1*}1*iJ�dJ. Ghk (� 3). 

4. 3. pH 

gs;:;t:/ f1v�0)1}JIIO) pH 0) 6.4 iJ,G:?-tJ- v:/O)*AITO)iJ\O) 8. 8 t5Q\.,\�:t, �¥111i! 

0) 8. 6 'i -C:'0)*9 2 pH �j0)�11::iJ�S "? t.::.iJ\ j:-tg:lwZ8"]vc�15&iJ�S 9, ;:;t :/ ;�t;v�-C:'v:t 7 #Jli, 

'7 / �7" ;t; 7'' f-C:'v:t 8, 7' tJ - v :/-C:'v:t 7 -8. s --z:,s "? t.::.. pH c 11::�nx:% c 0) xtµt,� dj. Q c , 

m*I, � /�m, ��,11:::::t��*m•El c O)ffl1*J�:t{f 1,, \iJ:, -r 1 �m•Et c v:tf%u\., \tEl'*iiJ: 

dJ.G;hf.::. (� 5). tJ::t-o, pH clog. (Si] cO)f§1*}vc"".:)\.,\--CtfAJCJ: ?VCf%u\.,\f§'*iiJ�dJ.G.t1 

t.::.. 

•s *•�ffl��iUpH c�Mffi. R:fflMffi�, n:·�� 

Table 5. Corre lations among nutrient sa lts and between nutrient sa lts and pH. 

Mtl� § ,i- :/ f /v 7 :/ !l' ;t, 7' ·=j' 7' jJ - I/ :/ :@: 1* 

p c I;N R=0.05, n=9 R=0.39, n=lO = l l.6p + 0.43 R=0.05, n=29 
R=0.85, n=9 

Si c pH pH =0.061Si +5.87 pH=0.0015Si+8.0l pH=0.0092Si+7.00 pH=0.0072Si+ 7.22 
R=0.83, n=9 R=0.86, n=lO R=0.83, n=ll R=0.65, n=30 

I;N c pH R=0.08, n=30 
p c pH I R=0.05, n=30 

4. 4. 5R � :l:j[ �I 

7.}(jlO)�'ittJ:11i!-c:u, -r 1 Mm, 7 :/-'!::-=- & Am���, ft!?.O)*•mv:tvf t I\.; t''i5 'in --c 

4.4. 1 . ��lt=��*m 

1iJH�tgm, 11EE�Mm:t-o c1: 0:-7 :/-1:--=- & .b.mO)=t��*mO)i:f:t, *mHtn�7 :/-'!::-=- & A� C8o 

- 90%, .m'.-C:' 0. 1- 1. 9 NHcN µg-at/l) -C:', i��m, 1!Ei�M:!;'fIO)'@;ff1lv:tj;-tJ:\.,\ (f;fey 
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{rnU: L '"C, * y  �· 1v�·-evt, NOa-N 16%, N02-N 7. 1% , '7 Y fih 7· r ··c-vi, NOa-N 4 -

3 7%, N02-N 7. 7% , 7-. -JJ - v y -C::vi, NOa-N 6. 5%, NOrN 2. 1% ) .  

4 .  4 .  2 .  !J Y ® :l.i[ 
!J Y®:l.i!iJ; �i c Iv c';fftE Lts:" '�ir� G, if{7j(O) POrP 0. 5 µg-at// "i -r::tJ�ts: 1? O)�MiJ;�G 

iJ;, 7j(jtO)i!'Mts:�-C::vi, * y f;v�O)� c l; �, 7](i}k�if{"c'� < (0. l-0.2 µg-at//) , 7 
/ fih 7°r�t �ffl���0k. t. htl, *ffiffl�O)�**•O)��*��O)-���G . 
7-. 7J - V Y "c'vi, 7j(jtO)�MfJ:�"c'�pmvc{J;& < ,  �tjmO)�" '�"c'vi 0. 1 µg-at// ffl�"i "c'� 
ill� h --c " '  Q .  !J Y®:l.i!a� c fmO)*�:l.i!i.f)jt c O)�f*"c'vt, r 1 ®:1.i! c O)ffl�vt fJ£",iJ;, 
7.. -JJ - l/ Y VC:}o" 'L,  �*:l.i[ c O)Fa9 vc.�" ' f§�iJ\!�2t> Ghk (� 5) . t. hvi, f�Ef)@r$ 
7° '7 Y � r Y 0) P, N *Jl1*:Jt0) 1 : 16 cl 1? {1& < ,  7 Y�0) :7l:;�7tjWO)�O)jJ5(/:BJtvc.�;il-t 
G t 0) c l�:-bh G . 
4 . 4 . 3 . 'r 1 ® :l.iK 

'r 1 ®:l.i!vi, * y �-· ;v�"c'vi{l& < 20 µg-at// t-Jr"c'� 0 kiJ;, 7 y �-- * 7''7'"c'vi 100 µg 
-at// UJ:: "c'�rmvc�;o� 0 k. Lil� L, , t0 Q 216� "c'vi 10 µg-at// "c', ;: O)jjg."c'vi "i hvc.� 
Qjt" 'r 1 ®7.K "c'� G 0) "c', t. 0)�7](0)�fB�F1=19vi�!viJ\" 'ffi", t 0) c ,�,bh G . 

7.. -JJ - V Y "c'vi, �rB vc cl  0 '"C 'r 1 ®:l.i!a)jtvc.::k�"Mts:�Nt ( 10- 100 µg-at//) iJ\� Gh G . 
�{$: c L '"C , 'r 1 ®:l.i! c fm 0) *lt:l.i! 0) -)jt�:l.i[*it c 0) ;t§�vi {1&", iJ;, pH c 'r 1 ®:l.i!a 

)jt c O);f§�vi�" ' · t. O) t. c b� G, '7 1  r itO)/� / �,,�O)�if (YAMAGATA et al. , 1967) c 
vt:tJJFfiJ;�ts: 1? ,  r 1 ®:1.i!O)::kfITT:5.Ht, w*��t!m�VJ "c'vtts: < ,  =E":fiO)�jtvc cl Q t  0) c 
,�,bhG . 

t.O)jjg•O)=E"E c * c O)ffiR�ffl��Q*'� i? c L --c, 7-. n - v Y::k�O)ffl*O)m�w� 
B�tHt L --C�-\¥i'7.K"c'f5t" ', � Gvc.� L " '�-1¥i1*vc. 2 5°C t-Jr"c' 20 13 F1=19�� L ffi.;ff r 1  
® (Si02) C L,  L 13. 2 ppm ��k. (� 6) . ts: :to, ;: 0) 'r 1 ®vc.�jtO) ��®1ttlm t 10 
ppm fflocvtffilli L --c ",tdif"c'� G iJ;, ��O)�Je�-1¥i':B-7J!U5E"c'vi 70 ppm c � < ,  � G 
vc.��-t Q &:,J!iJ;� Q. 

� 6  ���� ��E (Th����) �mMT � r 

Table 6. So lubi lity test of metamorphic rock samp led around a lake for 20 days. 

�:Et}* 1 1  g/H20 ° IOO ml 
O g/H20 · 100 ml 

70 ppm 

7 . 5 ppm 

220 µg-atjl 

4. 5 µg-at/1 

1 3 . 2  ppm 

0 . 27 ppm 
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7J(�0Ji3t\, 'ttf rt\ ntvc '7 :/YIOJ�a; 1..., --c 1,, , -Q :!$J�, � OJ '7 :/Ylvc�td6,fq} < OJ ��il;#� 

L, --C t, ,  G ( � .tUi, �*1il� El :!r��-Q !w*fal=J OJ =r - 1' OJ�!ij t * L --C t, ,  G c ,l�tbh G ) . 

4'@15}ffr l, kgi\fl�i, 7' 7J - l/ :/7(rtf1 0) gg{JlUrvfE OJ 7J(� 30 cm 0) 7  :/YlvC #� L "( t, , f-: 

��-c Jil'JJ: OJ if 7' !I i=z � r- :l '7 7 i::'5ttlr L tdt*, *�vc.1W.tdiistOJ :H :7- --etb .. :> f.:ti�M* 

7J� 5 %q} < ,  �*iJ� 4 % j.,' fJ: \, ,�-f* i::'tf> ,:> f-: . � *1,�i , 7
° 

- Jv O)JJ(tifil.iJ�J:Jl· 1..., L��iJ�J.igf@ 

�K� � ,  ff:7- c L, --c�•� -Q •�, ••*����*10J��nx:K c t � 5 �m•*�� c  

L, --C9e�� G f.:'cl:) c ,�:b.:h G .  

6. j:o- b 1? �c 

� OJ wm1Hi, 1 968 �vc, ffi 8 ?xffiffi:tm�iiVJlU�,�.@-�-tfL���* OJ;J:!gff� Q !ffJ'I-R:ltvc 

�1Jll OJ�� �� *- G .:h, � G vc 1 969 � 1 - 2 .J=J OJ !fJ'I-R1tvc�1Jn� G � c il�i::' � k OJ i::', -t 

.:h G OJ MruM*�•ffl L, k t OJ �tf> G .  

ffiffi:lm�OJ !fJ'I-R:lt�, :lm�OJ���a L < ,  -t OJ �-K��::i( OJ # � ����tf> G .  � 

OJR1t0J t-:'cl:)�� t � �fgi\fl�� , �mru�, gi\fl��AOJm•� �ffi 1o ?xaru�w�m 

� OJ ffi� T B�ft OJ & � ���k. � � K,  �.@---tfLft�� l Uffi.7 B� K�- L, � �. 
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