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Analysis of Antarctic Water Systems by Concentration Correlation Matrix
Kunihiko WATANUKI*

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 {xi;} for the
sample are formed by dividing the concentration of each element by that
of the other element.

{yi; (kD)} is obtained by dividing each element of the concentration matrix
for sample k by corresponding element of sample I. z;; is a correlation
number, that is a proportion of the matrix element {yi;(kl)} that meets the
matching criterion. z; has a value between 0 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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Table 1. Chemical composition of rain, snow and river water. (mg/l)

Na+ K+ Ca?+ Mg2+ cl- SO,2
5 D 1.1 0.26 0.97 0.36 1.1 1.5
2 ppb 2.2 2.7 2.1 8.7 51 —
IR 6.3 1.5 15.0 4.1 7.8 11.2

U BADOWKDFHIE
2) Vostok I 0F, FofEiL ppb
8 R oM )l ko FiEfE

xR2 HBEKOILERS D
Table 2. Chemical composition of lake water (I). (mg/l)

Nat K+ Cazt Mg2+ Cl- SO.2-
Lake Miers 3 2.5 16.6 2.3 5.6 3.1
Lake Marshall 24 4.2 13.2 1.6 14.4 39.5
Onyx Pond 9 3.3 14.4 3.8 21.6 9.7
Lake Vanda inflow 9 2.9 13.3 3.2 19.6 9.1
West Ongul (Lake O-ike) 51 2.6 5.6 7.1 99.8 13.1
East Ongul (No. 15) 26 12 17.8 30.4 464 72.2
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Table 3. Chemical composition of lake water (II). (g/kg)

Nat K+ Ca?+ Mgzt Cl- SO2-
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/l, () B’E
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LS VB D MBAS A R B ic i, Anpers (1972) LA UL 0.67~1.5 0&HEL2EE
Ellc., ZORBRO—PBE~ LY » 7 AT HBELE L TEICRT.

ThbHLAL ISR, L5 DIIEKEREGE AR UHEFEELRD, WERER
IR EDLFERNELDO Do, Wb BILORBEN A TWIRWEBTHD L5 2 EMRT
&5, FRCHEDD BKEBVCHEBEZRTA, R5DMI VEN. &2 A S02 DB
R BHOELERL &, BB 10475, 202 LRBHEBECOWTOELIFFIEL
WZ ERRTHDT, BEEMEBCTHVTUX, I 5514+ (NaSO.-10H:0) HMHEIC4
LTS, K LERICE T, FTHHTA2ORIZETS +THEND, AHEMI
R5DME D BHERTHEILLICHMBARKTHHZEERLT WA,

SNV EFBOWMAK EA = » 7 AMIIEFCEAHEBIEZRL, 0 X5 isthoKHKE D
RIKKC L VEBEINTWAZLEEZRTEDTHS.

A= —HORFEDORMEAKIL0.60 & HEHE\AHBIE R /R T4, HEOBEKICI 29.5m
DRI DKL 0.20 LEWHBIR LR E s\, T2 & A = —Plic s\ TEHEEDOHEK
NEDORELZRICT S0, BILOBENZFLIERLDZ»DO WTFhhrThdZ L RL T
5. LIANTEOWEKRDOFIEAKE 0.40 L5 MBI #/RT2, HoOBMEAL 0.13 &
WOEWELIVRIR, ZOZERBLA=—H0d LoKPBRKTHELETHE, O
HMRED ETHoT, ROFNBZ WA HLADOEA b o THERLICEHRD T EHNTE
B, COZEREHNPBEBLVDETTERLLVIHELZZFTHLIOLEVLL LY., T
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Table 4. Correlation among the water system shown by
correlation numbers.

Water system Correlation number
Rain water-River water 0.53
Sea water-Lake Nurume 1.00
Sea water-Lake Hunazoko 0.67
Lake Vanda inflow-Onyx Pond 1.00
Sea water-Snow 0.80
Lake Bonney west 5 m-Lake Bonney east 5 m 0.60
Lake Bonney west 29.5 m-Lake Bonney east 29.5m 0.20
West Ongul (Lake O-ike)-East Ongul No. 15 0.87
Rain water-Sea water 0.07
Lake Bonney west 29.5 m-Sea water 0.40
Lake Bonney east 29.5m-Sea water 1 0.13

L1z —26°C Bith AT 5 WKBMAK & A = —FFEHIEKD, 0.40 &\ 5 MBI E /R
DT, HEEKD 0.13 LLPEWVELZRTI LS ChETRRT2 X5CBbhs.

fedsS v X0 63m DOFIEK LK EDHBEBIL 0 THS. DT LiX T OHIEKD G
KEBIRD\NENS T ERFRT 2D TR/, BKOHEB» HbREIX/chd X 5
IbDBRBEELELRTEDTH T, BRI KOEMDOATIIIRVWT EERLTWS D
DELEbLNS.

Fax v 7 VKb E WA v 74 No. 15 OFERAHNIHBIE 0.87 LRWEZRL, O
BOWKEDFEEOBETERLL TND I ERRLTWS,

LI EAABIMRMT DG R A BN T E 72y, TOIFEIC X > TINTOBGRBHE LT Ie D il
TRV, 2D XS RAFENC L OhOMBKE LERAN T 2860 F it 525
doLBEbhad., SHIhLOMAERGRY S HICFHEMCET LW, SMBOMHEZORE
DBRBEHHEREHTTHZ ENWETHSS.

AL LT 5 dic » BESBE LR CoBMEBRAICS ML cER» D, 74— FD
RO WTCHE 4« SHRY WKW, CCRFEBLCEHOBEYERTS.
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