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Abstract : Correlation among the water systems in Antarctica is analyzed 
by the correlation concentration matrix method. The method is a technique 
of matching the ratios of the elemental concentration of the sample with the 
equivalent ratios of other samples. The concentration ratios {x.;} for the 
sample are formed by dividing the concentration of each element by that 
of the other element. 

{Yi; (kl)} is obtained by dividing each element of the concentration matrix 
for sample k by corresponding element of sample l. Zkl is a correlation 
number, that is a proportion of the matrix element {y.;(kl)} that meets the 
matching criterion. Zkz has a value between O and 1. 

Using correlation numbers we can find generic relationship among 
Antarctic water systems. Some .of examples are shown as follows. 

High correlation number is obtained between the water of Lake Nurume 
and the sea water. It suggests that the water of Lake Nurume was originated 
from sea water and has not been much changed. Also high correlation num
ber is obtained between the Onyx Pond water and the inflow water of Lake 
Vanda. It means that the water of Onyx Pond is supplied from the melt water 
of glacier of the area. 

The data of correlation revealed that the water of the east lobe of Lake 
Bonney is different in origin from the water of the west lobe of the lake. 
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�7.K�:to J: U:!iil�"/JttftE L 't 1,,, Q. 
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M--;" r v 'Y !7 7-.'a:{10. Zkl vi o c 1 cv'.)rF-li/i'.)frnI'a:'c I?, t.v'.)�li'.)*! J,M-f*tJ�G k c I Ii'.) 

t§Mlt'a:'1't1M-t G;: c iJ�AJ�§""c-� 0. 

1 

ZAB 1 

{Zki} = ZAC ZBC 1 

ZAD ZBD ZCD 1 

ZAE ZBE ZCE ZDE 1 

1¥Jffi*�v'.)y,'jlJfil7J('a:'Jit:""CmG.n""C\.,,0-f'-3<vi, Na+ , K+ , Ca2 +, Mg2 +, c1-, SQ4
2 - ""c' 

� G Ii'.) ""c', 4-@Hi ;: Ii'.) 6 nx; :5-} vc -01.., , ""C --;" r Y 'Y !7 7-. 'a: fp "? ""C d,l. G ;: c vc l.J:. ti:. � ti;.'$; v'.) t:.. 

ot)vc t!t9/tv'.)f :ieyfu.J JI l 7.1(, W7.K, 13 *Ii'.) 3JZ:ieyffi7.1( Ii'.) 1t�ilinx:'a:' c 9 � vft:... "-=tf. 1 vc;: .:h G Ii'.) -f' 

-3< 'a:� vf G. "-1k. 2 vcviltllixEf1{1£1'tfltv'.)™rB7.Kli'.)1t�ifil:I.nx:'a:', "-=tf. 3 vcvi �m:B-1'lflt'a:'1R-t1..,, 

bt1> 0 :ij[mJ Ii'.) 1t�ilinx:'a:'1R-t. 

� 1 MJl!*to .J:: rfffi*, �O)ft�fflnJt 

Table 1. Chemical composition of rain, snow and river water. (mg//) 

Na+ 

ffi 7_J(l) 1.1 
�2) ppb 2.2 

M JI! 71(3) 6.3 

l) El *O) ffi*O):ijZ;iey{j 
2) Vostok I O)�, �O){ifHt ppb 
3 > it!: W. 0) M JI[ * 0) 5¥-;iey ii 

K+ Ca2+ Mg2+ c1-

0.26 0.97 0.36 1.1 

2.7 2.1 8.7 51 

1.5 15.0 4.1 7.8 

� 2 mJ7{1*0){t�n)t?} (I) 
Table 2. Chemical composition of lake water (I). (mg/I) 

Na+ K+ Ca2+ Mg2+ c1-

Lake Miers 3 2.5 16.6 2.3 5.6 
Lake Marshall 24 4.2 13.2 1.6 14.4 
Onyx Pond 9 3.3 14.4 3.8 21.6 
Lake Vanda inflow 9 2.9 13.3 3.2 19.6 
West Ongul (Lake 6-ike) 51 2.6 5.6 7 .1 99.8 
East Ongul (No. 15) 26 12 17.8 30.4 464 

so42-

1.5 

11.2 

so42 -

3.1 
39.5 
9.7 
9.1 

13.1 
72.2 
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�3 WHB#�1t.��� (II) 

Table 3. Chemical composition of lake water (II). (g/kg) 

Na+ K+ Ca2+ Mg2+ c1- so42-

Lake Hunazoko 58.2 2.40 2.22 7.87 116.6 2.47 

Lake Nurume 10.4 0.46 0.41 1.15 '17.14 2.34 

Lake Vanda (63 m) 6.5 0.73 22.7 7 .17 72.2 0.64 

Lake Vanda (5 m)* 35.0 10.5 49.4 12.0 166 13 
Lake Bonney west (5 m) 0.38 0.014 0.056 0.068 0.733 0.114 

Lake Bonney east (5 m) 0.29 0.018 0.012 0.067 0.769 0.111 

Lake Bonney west (29.5 m) 32.1 1.47 1.48 8.34 78.12 4.45 

Lake Bonney east (29.5 m) 43.5 2.69 1.11 23.70 141.3 2.85 

Sea water 10.8 0.39 0.41 1.29 19.4 2.7 

* mg/1, ( ) i*� 

�nl<::B-;t§�O)ffl�Jt�>.i<�Gk�vc, ANoERs (1972) c fqJ r. < o. 67------1. s O)lfmlffla'�Ji 

cLk. -tO)M*O)-$a'�r9�J����<���CLL�4Kffe�. 

C.;h,iJ:. G�JH)iJ'-f.t J: !He, bOG �l'li!�:tw7tiJinx: c vi chi cfql t.;t§�¥l0Ca'1if'b, iXit�nl<: 

t.t c
+

0)1t$��1tO)j;'t.t1.,, 1.,t:,�f �1tO)�octJ; �fu'""(-1.,tJ:1., mWJ'""(-�Q c 1.,, c. c tJ;'""(

� Q. fql1*vcJ&�l'li!tw7tci@j1.,;t§�a'ffe�ti;, bQQ��J: 1J11£1.,. c c.;stJ; so42- O)� 

f*�GJ::tO)�a'�< c, ;t§���:t 1.0 cfJ:G. C.O)C. c�:tiitJftmvc-01.t,LO)�{tiJ;�vc�L 

1.,c. c a'ffe�cb O)'""(', $�J&�l'tl!vc:to1.,L�:t, � =J e:'=J 1 r (Na2S04•lOH20) iJ;WJ�vc� 

nl<:LLl.'G. WJ.KiJ:.G{l&fffi\Jc:to1.t,L, �f:tfrl::H�GO)�:t � =J e:''71 r '""(-�G?J'-1?, 7&���:t 

60 G �l'li! J: IJ � G J@':�'""(-�1t L t-:WJiBJ.K '""(-� G c. c a'ffi LL I., G. 

,,� :/ .:$fW]O)vfEA7t c :;t.::. � J ���:t�p'ffi'vCi@j\,,ffi�tt�ffiL, C. 0) J:? f.t�0)7j(i)t7j(fijJO) 

1!!1!;,k7tvc J: IJ �� � tL L 1., Q c. c �ffe� t 0) '""(-� Q. 

�.::. -W]O)JlfggO)�ffijJl(�:t 0. 60 cJ::t��i@j\,,ffl��a'ffe�i)�, ::�lfffiO)WJ�vCiE(\,, 29. 5 m 

O)�� 0)7](�:t 0. 20 c{J&\,,ffi��LiJ:.ffe� fJ:I.'. C. 0) C. c �:t � =- -W]vcto1.t,LJlfffiO)W]�7j( 

iJ�-tO)m�a'�VC�G7J", �1(:0)��iJ� �L < ffe:f.tGiJ:.O) 1.t,f;ri,iJ:.'""(-�Q C. ca' ffeLLI.' 

G. c C. 6iJ�g§O)f;�7.I\.O)):n:tw7t c 0. 40 c \,'? ffl��a'ffe�iJ�, *O)WJ�7.l\.�:t 0. 13 c 

I., 5 {l&l.t ,frni LiJ"ffe � tJ: 1.t '. c. 0) c. c �:t t L � =- -W]O) cb c O)Jl(ti�w7.K '""(-� Q c � Q c, rz.§ 0) 

jji)�:J;.. f.t t c '""(-� -0 L, *O) jjtJt, c. ;hvc{iiJ G i):.0)�1tti�1Jllb -0 L �nx: L ts: c;;;.. Q c. c iJ�'""(-� 

G. c. 0) c. c �:t*WJiJ�rz.§WJ J: IJ � c '""(·'""(-� ts: c 1.t, 5 :JlJEa'�1if� G t 0) c 1.t, x. J: 5. c. 0) c. 
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a4 ffiMR�l�**��ffiEM� 

Table 4. Correlation among the water system shown by 
correlation numbers. 

Water system Correlation number 

Rain water-River water 
Sea water-Lake Nurume 
Sea water-Lake Hunazoko 
Lake Vanda inflow-Onyx Pond 
Sea water-Snow 
Lake Bonney west 5 m-Lake Bonney east 5 m 
Lake Bonney west 29. 5 m-Lake Bonney east 29. 5 m 
West Ongul (Lake 6-ike)-East Ongul No. 15 
Rain water-Sea water 
Lake Bonney west 29. 5 m-Sea water 
Lake Bonney east 29. 5 m-Sea water 

0. 53 
1. 00 
0. 67 
1. 00 
0. 80 
0.60 
0. 20 
0.87 
0. 07 
0. 40 
0. 13 

ta -26°c 1ru�--e�mti"Qw7ti&Um7KctG=--r�Hffi�J.f!)tll�, o.4o c\,,�j;f§M�:a:ffi--t 

O)VC, *��7j(i7� 0. 13 c��{J:h,{@::a:ffi't"C c i t..n:a:ffi�'j"Q J:? vc}!lb;h,Q, 

tJ:U,,� Y- 3<'''�0) 63 m 0)��7.K c W7.K c O)fflM�vi O -C:'tf> Q. t. 0) cc vi c 0)��7.Ki7�w 

7j( C M1*i7�tJ: \, \ C \, \? C C :a:�'*'t" Q 0)-C:'vi tJ: < ' i'fij7j(0)1Jlnitll• G* '@" < vi tJ:;hQ J: ? tJ::i1£ 

11::0)��:a:fiEkll=:a:ffii" i 0)-C:'tf> 0 -C, � tJ: Q i'fij7j(O)t§U{@O) :J;.. -C:'vi tJ: \,, C c :a:ffi L -C \,, Q i 

0) c,�b;h,Q, 

r§;;d-Y-.f1v7(rifzc*;;d-Y-.f1v No. 15 O)jW,j�7J(�vi;t§M� 0.87 c�\,,f@::a:ffiL t.O):ttg 

�0)�7](�i7�1R]�O)��-C:,�$;L-C\,,Q Cc :a:ffiL-C\,,Q . 

.LlJ::;t§MM;/trO) *5:lf!::a:Jffi«-C '@" kll�, C 0) JJt£:VC J: "'.) -Ci"«-C 0) M1*i7�W3 G t'.J•VC tJ: Q bvt 

-C:'vitJ:\,,lJ�, t-0) J: 5 tJ:JJit:ll�\,, < v:)iJ.O)�fg7J(:a:JtlJtx�W't"G�if0)�:1JtJ:t�tt:a:4-x.Q 

i 0) c ,�b;h,Q. 4-� c .n G O)ffl]L1*Jf* :a:� G vc�*ffivcM;lfr L -c \, ,vtvt, �fBO);t§][0)95,/j; 

O)��:a:tf>Q�OCf1txi:�'t"Q C cll�J:!Jt§-C:'Z66? .  

*?itF��fr 5 vci!Jt.:.. � ,lf,;,@�-tgt.f±�vi C?bffiffi�a!Uvc�1JnLtdi£ll· G, 7 1 -;J.., f'O) 

��vc "'.:)\, ,-cft .,z c'�ffi:a: \, ,t.:.. fc.\, ,f.:... .:::. .:::. vc!c L -c �fflO)���'t" Q. 

ANDERS, 0. U. (1972): A statistical aid for discovering generic relationship among samples. 
Anal. Chem., 44, 1930'-1933. 

*3J:Jfwc� • �EBlfR:ut • :;;ts:r$-�m • :t'i* �·�tr m (1975) : •m'.1l1M" r Y 'Y !7 ;q;:.i � fol� 
��*4�ffiMtt��w. ?ttlrfl::�. 24, 18-25. 



No. 58. 1977] 137 

ToRII, T., YAMAGATA, N. and CHo, T. (1967): Report of the Japanese summer parties in 
Dry Valleys, Victoria Land 1963-1965. II. General description and water temperature 
data for the lakes. Nankyoku Shiryo (Antarct. Rec.), 28, 1-13. 

YAMAGATA, N., ToRII, T. and MURATA, S. (1967a): Report of the Japanese summer parties 
in Dry Valleys, Victoria Land 1963-1965. V. Cheµiical composition of lake waters. 
Nankyoku Shiryo (Antarct. Rec.), 29, 53-75. 

YAMAGATA, N., ToRII, T., MURATA, s. and WATANUKI, K. (1967b): Report of the Japanese 
summer parties in Dry Valleys, Victoria Land 1963-1965. VIII. Chemical composition 
of pond water in Ross Island with reference to those in Ongul Island. Nankyoku Shiryo 
(Antarct. Rec.), 29, 82-89. 

MHifB� • �fff!�.e� (1974) : �nx:5HEI�'"'<' 1- � ')/ :1 7-.�ffl1t,0illl\.iRll(O)t§1L001*0)/¥Hrr. illll.*f-4 
�. 25, 26-31, 


