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On the Chemical Compositions and Origin of the Lake Waters in the
Prince Olav Coast, Antarctica

Jun-ichiJHIRABAYASHI* and Joyo OssAKA*

Abstract: Geochemical researches were carried out for the period
from December 1972 to February 1974 on the lake waters in the following
seven areas along the Prince Olav Coast; Sinnan Rocks, Cape Hinode, East
Ongul Island, West Ongul Island, Langhovde, Skarvsnes and Skallen. 93
lake water samples were collected and their major components were analyzed.
The following results were obtained with respect to chemical compositions
of these lake waters and the origin of their salts:

1) These lakes along the Prince Olav Coast were classified into the
following three types according to their topographical origin; lakes created
by collapse down of extant glaciers, lakes created by the direct invasion
of sea waters in the past, and lakes of meteoric waters in depressed ground.

2) Total concentration of salts in these lake waters ranges from 6.7 mg/1
to 3.2610°mg/l. Many high salinity lakes where the total concentration
of salts exceeds 1 10*mg/1 were found in Langhovde and Skarvsnes, whereas,
in the other areas few lakes contained more than 1X10%mg/] salts.

3) The salts dissolved in these lake waters originate from sea water.
The deviations of the chemical composition of the lake waters from that
of sea water are ascribed to wind-blown sea spray which affected the chemical
composition.
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Fig. 1. Outcrops and survey areas in Fig. 2. Sampling points at Shinnan
the Prince Olav Coast. Rocks (SN-1~10).
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Fig. 3. Sampling points at Cape Hinode Fig. 4. Sampling points at East Ongul

(H-1~8). Island (EO-1~15).
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Fig. 5. Sampling points at West Ongul Island
(WO-1~12).
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Sampling points at
Langhovde (L-1~20).
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Fig. 7. Sampling points at Skarvsnes Fig. 8. Sampling points at Skallen
(SV-1~16). (SL-1~12).
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Na ¥ 1.9mg/1-6.54x10* mg/l, K 130.19mg/1-1.05x 10*mg/1, Ca (% 0.2 mg/1-1.55

x 103 mg/l, Mg 120.3 mg/1-4.76x 10* mg/1, Cl 132.5 mg/l1-2.09 x 10° mg/1, SO, i 0.7
mg/1-1.47x 10* mg/1 & EFIILEAICI>7e » T b, Lazl, S B0 EREL, &l

HOHIR, WA v 7L, FEAX v I7LE, A —V /CE

WO, BEARTIXIOOmME/l 2 55DIXgEAERL, bTFricEE+ v i EO-

X1 7Y VAF T 7TRECHET DB KOILERS
Table 1. Chemical contents of lake waters in the Prince Olav Coast.

(B hri. mg/l)

Sample iWCT.ij ' Na K Ca Mg Cl SO, | Total

SN- 1 1974-2-11 ( 289 55.1 30.5 29.1 504 61.7 969 .4
SN- 2 | 7.7 1.78 2.2 1.2 15.9 0.8 29.6
SN- 3 | 13.2  2.83 3.9 2.0 24.5 7.2 53.6
SN- 4 189 34.7 24.5 19.5 325 57.0 649.7
SN- 5 67.5 10.6 5.3 6.6 123 12.5 225.5
SN- 6 25.8 6.60 7.7 2.9 46.8 5.0 94.2
SN- 7 1974-2-12 1.9 0.20 0.2 0.3 4.8 3.4 10.8
SN- 8 53.7 6.27 13.5 6.1 93.0 12.5 185.1
SN- 92.3 19.9 19.6 13.0 204 8.5 357.3
SN-10 1974-2-13 5.4 0.81 1.8 0.6 8.2 3.8 20.6
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Sample | W.T. ‘ pH ’ Na K Ca Mg Cl SO, | Total
H-1 1972-12-31 | 11.0 | 7.6| 130  7.60 23.2 17.7 255 32.9 | 466.4
H-2 1973-1-1 | 1.5 | 7.6| 47.1 2.56 4.5 4.7 703 9.7 | 138.9
H- 3 3.1 | 7.3 459 231 2.1 5.8 8.2 7.5 | 1458
H- 4 12.1 | 7.8| 84.1 3.97 1.1 13.9 172 17.0 | 302.1
H-5 1973-1-2 | 43 | 7.4 56 1.21 22 0.9 9.4 3.2 2.5
H- 6 52 | 7.3 6.0 0.97 3.7 0.9 107 0.7 2.8
H- 7 6.9 | 7.3 53 1.17 23 0.9 81 1.0 18.8
H- 8 9.4 | 7.7 8.5 1.11 3.3 1.4 148 2.0 31.1
EO-1 1973-2-15 | 5.0 | 7.9| 267 12.4 22.2 32.4 471 545 | 859.5
EO- 2 45 | 761 758 2.82 7.6 9.6 127 19.2 | 242.0
EO- 3 45 | 7.8| 553 2.28 6.4 89 106 9.5 | 188.4
EO- 4 1.7 | 6.9 545 1.97 65 9.1 100 17.8 | 189.9
EO- 5 43 | 47| 124 564 16.1 19.4 196 92.5 | 453.6
EO-6 1973-3-3 | 0.0 | 7.0| 62.9 2.56 11.6 12.5 114 42.8 | 246.4
EO-7 1973-12-26 | 6.5 | 7.2| 90.8 1.40 6.2 8.6 137 438 | 287.8
EO- 8 18.9 | 7.8| 148  7.05 4.4 5.7 203 S3.1 | 421.3
EO- 9 10.6 | 7.2 208  6.40 9.6 15.6 246 62.7 | 548.3
EO-10 1973-12-20 | 12.0 | 4.5| 144  8.60 43.1 432 291 160 689.9
EO-11 12.6 | 7.4| 353 13.9 33.0 49.0 633 103 1184.9
EO-12 9.5 | 7.0| 73.8 2.99 4.0 6.6 118 28.1 | 233.5
EO-13 1974-1-1 | 18.2 | 6.5| 67.3 3.29 2.4 4.5 8.9 40.1 | 207.5
EO-14 19.0 | 7.2| 94.8 4.35 18.6 8.1 125 8.8 | 220.1
EO-15 8.5 | 7.4| 556 2.13 6.7 82 9.6 20.1 | 184.3
WO-1 1973-2-16 | 3.2 | 7.2] 353 1.55 4.0 58 66.5 10.0 | 123.2
WO- 2 0.3 | 8.8 4680 18.1  33.9 52.2 595 9540 | 14919.2%
WO- 3 42 | 69| 220 0.98 2.1 3.3 40.0 9.0 77.4
WO- 4 40 | 731 360 1.41 3.9 50 6.2 12.7 | 121.2
WO- 5 1974-1-17 | 1.2 | 62| 26.0 1.03 1.7 3.4 49.9 7.0 89.0
WO- 6 125 | 65| 251 1.3 2.1 3.0 457 8.9 86.1
WO- 7 07 6.8, 345 1.52 30 50 652 18.4 | 127.6
WO- 8 7.1 | 6.4 424 172 32 62 8.9 80 | 144.2
WO- 9 7.7 | 6.9 8.9 3.76 4.6 10.1 160 25.0 | 287.4
WO-10 1974-1-18 | 2.2 | 771 140 0.6l 1.5 1.6 250 4.0 46.6
WO-11 180 | 82| 529 2.1 39.6 73.1 999 130 1792.8
WO-12 163 | 7.4 69.2 2.8 10.1 14.0 149 26.8 | 272.0
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Sample iW.T.!} pH | Na K Ca Mg Cl SO, Total
L-1 1973-2-7 | 4.6 8.3| 5540 217 295 743 9820 1414 | 18029%
L-2 1973-2-8 | 3.6| 8.1 1520 53.8 150 247 2870 336 5176.8
L- 3 7.2 | 6.7 44100 10500 172 47570 209000 14710 | 326052+
L-4 9.1 | 7.7 165400 2640 1550 9320 123000 5601 | 207511%
L-5 7.0 8.0 | 5620 214 404 970 10600 1531 | 19339%
L- 6 3.2 7.4 1390 66.0 104 248 2650 328 4786
L-7 3.3| 8.0 1860 81.2 233 327 3450 518 6532.2
L-8 1973-2-9 | 4.2 8.1 298 8.6 72.8 56.8 620 105 1161.2
L-9 3.4 8.2 3% 122 555 65.8 753 103 1379.5
L-10 4.2 7.8 145 55.3 320 262 2710 866 5663.3
L-11 3.3| 8.3[18600 711 987 2400 32500 6566 | 61764%
L-12  1973-10- 6 | 0.3 | 7.3 89 0.6 1.9 13 17.7 5.8 47.9
L-13  1973-10-8 | 0.2 7.9| 39.1 2.71 17.4 9.2 558 9.2 126.2
L-14 0.3] 6.6 10.4 0.81 2.4 2.1 227 2.0 40.4
L-15  1974-1-24 |71.7 | 8.2 12100 252 671 1370 21300 3547 | 39242+
L-16 11.2 s.of 762 30.5 70.7 73.0 1070 396 2402.2
L-17 14.0 8.0 1740 59.9 263 246 3010 984 6302.9
L-18 14.0| 8.21 5530 173 293 588 8480 1180 | 16244%s
L-19  1974-1-29 | 11.0 3310 133 289 705 6500 1180 | 12117%
L-20 l'10.2 ; 953 45.7 259 143 1550 868 3634.7
SV-1 1973-2-2 | 5.7 89| 36.1 2.30 153 16.5 69.7 32.5 172.4
SV- 2 6.8 8.5 125 6.10 24.7 23.3 226 3220 4373
SV- 3 7.7 8.3 341 150 22.9 69.6 625 11.2]  1084.7
SV- 4 6.6 8.2 251 14.2 23.4 56.3 478 11.00  833.9
SV- 5 5.1 8.4 210 9.2 22,9 48.4 372 30.2 6927
SV- 6 1973-2-4 | 3.8 | 8.1 16100 674 408 2500 33900 1056 | S54638%10
SV- 7 6.2| 8.7 3830 167 34.3 578 7320 116 | 12095 3%
SV- 8 571 7.9 8l4 34.5 64.7 156 1741 184 2997.4
SV- 9 5.5 8.4 59 31.0 47.4 157 932 274 2028.6
SV-10 5.5 8.4 1930 84.8 49.7 663 3860 850 6840.8
SV-11 5.5 8.8! 19 10.0 11.6 50.6 323 47.6]  632.8
SV-12 5.0 8.4 190 8.10 21.4 S54.1 373 39.6/  686.2
SV-13 4.1 8.5 8.4 4.70 17.8 19.7 140 5.0 271.6
SV-14 43 9.1 14.6 1.11 7.3 42 71.2 3.7 102.1
SV-15 1973-2-6 | 6.3 | 7.7 62700 2550 2300 9370 122000 2994 | 201914%:2
SV-16 1973-10-1 | 0.2 | 6.8 20 019 03 04 2.5 1.3 6.7
* 1~12 20°C 1351t 5l
1. 1.011 4. 1.144 7. 1.030 10. 1.041
2. 1.014 5. 1.041 8. 1.010 11. 1.008
3. 1.229 6. 1.046 9. 1.008 12. 1.137
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Sample W.T.| pH Na K Ca Mg Cl SO, Total

SL- 1 1973-2-12 1.0 8.9 2.6 0.18 2.7 0.7 4.8 3.2 14.2
SL- 2 55| 7.8 l6.4 0.64 4.3 2.8 32.1 4.0 60.2
SL- 3 1.1 7.3 ] 11.9 0.47 2.0 1.5 21.9 1.0 38.8
SL- 4 46! 84| 14.6 0.62 2.8 2.7 287 1.2 50.1
SL- 5 4.0 8.6 | 22.0 1.02 5.1 3.8 41.6 1.9 75.4
SL- 6 59| 8.9 14.7 0.81 6.3 3.6 30.6 6.9 62.9
SL- 7 1.5 8.8 | 26.5 1.84 8.9 5.2 46.1 7.5 96.0
SL- 8 1973-2-13 2.1 7.7 9.8 0.51 2.5 2.7 19.6 0.9 36.0
SL- 9 1.4 9.0 7.2 0.62 4.8 29 12.6 6.3 34.4
SL-10 0.8 9.1 6.9 0.41 8.5 2.7 137 7.2 39.4
SL-11 | 1.3} 8.7 8.6 0.20 12,9 3.5 17.6 11.5 54.4
SL-12 . 2.4 8.8 9.2 0.62 14.7 4.2 204 17.8 66.9

'

11, #4+ v 7 1E WO-2, WO-11 OBBOAINIDEZZ 2 TWB., AH =V ViIZBWT
X, B roBENS T Wb ZoEN 1x10°mg/l 22 25 b Dixis\. EicH O
o X 5wzl H-1~H-4 Ti, 1.39x102-4.66% 102mg/l TH B0 B, KBl
» H-5~H-8 Ti%, 1.88x10-3.11x10mg/l & F—HIBEA B T b HBOFEMER X
5T, BEENFELLRR-TW5D, ChLHBMENBED /NI VDI BN, 7V 7k
TTRANNT AFARBNTL, BESREOWMEIEL, ¥, v /R 7T70Hh0%
IO BEfOMIR (Ls v 747 F) T, wIFhbiEsEs, 1x102mg/l L EDfET,
REXWH UL 3.26x100mg/l TH Y, AWV T AT ADOfMERD 2.02x10°mg/l &
KERMEERLTWAS., L, 7 v 7/h7TREWT, ho R X b EfMRo MBI, W
WL ENEENEL 1x108mg/l T THS. i, BEDKMLPHTHALT WS ZAH L
7AFASV-1613, SEFHEOEZMEFT TRESELSS - L b7, HIMI 6.7mg/l
Th-l. '

5. HROBFEXZDOEER
TR LI BKOILESH O RSO, FHRHBRE LBENE & DBIRICOWTREL
o, 7, M9 CHEFZLLENELOBGRIROWTRLE., chicXhui, bIFnroion
BN ZERTHOBIBIE, APV TARRASV-16 L Wb UL hxkis—Eag Ekehh, *
DHEDEIT BT T OB D TiXin, BLAEFKELTHFELT WS, ¥, KT
FBREC LD VIIELRT, CThLBHWIROMBKROE L, B LIHRELED D
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Fig. 9. Plots of Cl content vs total concentration of salts in lake waters.
O Shinnan Rocks, ® Cape Hinode, A East Ongul Island,
A West Ongul Island, O Langhovde, B Skarvsnes, + Skallen.
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Fig. 12(a~d). Triangular diagram (eq. ratio) of the chemical contents of lake waters.

A Sea water in (a), (b), (c), ® Sea-water, O -Shinnan Rocks, ® Cape
Hinode, & East Ongul Island, & West Ongul Island [ Langhovde,
B Skarvsnes, + Skallen in (d).
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Na+K—Ca+Mg—Cl+S80;, Ca—Mg—SOs D Z=WA YBEE A FRENK 12 (a), (b),
©), (d DEALFA Y7/ Fam L, K12 () © Na—K—Cl 0oFlg% A% L DH
B, #AREAEOEQEFRLTEY, (b), (¢) © Ca—Mg—Cl, Na+K—Ca+Mg—
Cl+SO, 122\ T, (a) & AKREREGOI LhsBEDEFLRE SRS, L,
HBOHIB, 2% —v oK, Zo@KEENLREIRTHEEO250, Fig, H
DHIBZ IS NTITKEZR D OWIB, AH—V YIEB\ T, FTEhyifo WiBicF o @i
EZL\W., ¥k (d) o Ca—Mg—S0s iIZ2o\Tix, (a), (b), (c) D#EREIIRLD, LTORK
SEEIT TR EF R R bR S 2, £EOMBKORSEIA L LT, KFEER
SELTWS.

T TIhBLERAEIGNT, HFEKOEEND, THhOKRE LB A LNICHOH
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Fig. 13 (a-c) Triangular diagram (eq. ratio) of the
chemical contents of lake waters at Cape
Hinode and Skallen.
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A Sea water.

(¢) Ca—Mg—SO0,



68 PHRNE— « LT Rtk

EbioE D200 7= R GTORS, Ticbhb HOMIRZKs WTIL, #FICIW:
H-1~4 L KBEf|D, H-5~8, AH —Vv VIZBEWTIE, HTEHBUHD SL-2~8 & o
SL-1, 9~120 2 7 A = F il b, Ml &  ¥ISE WiliiE Tl K o g5 15 W3,
WHEND DX FDOEIGEL LI TR TS, S0 X5 CFA—HIEHNICE T, ZiElED
LB G L - T, BRADEFTREIGEVARLIS,

ThETOFR  JSE (1959) WX 4 v 2/ A BoiRAROwsE, b0 @il (1961)
X BB B D < FAKEDONTORFRITIIUE, FOEHERSOMMBEIL, K
BREIC L DIEIXThc Wb B REETHH EH DR TWS, SEFAERLLTY v 24+ T
TINFEOTNCOHEOKE S, BESE L AR L ORGP, SHAFDO=RSEE O/
EnbRZ L, BEBAVIIAERICEEZ DRAMER T0EBH, WHULH, &
< Ailh, RBDMRETSDAA, ZOMOBEKRBICE TS, WAKICEOFEE LG #Hi5
FERDLONZBTHEDEELDBNS, LL, Na® CLIZIKOEIRE LW —FK 2 R
bisn, K10 (b) oK-i@iEsEoBk, K11 0o Ca—Mg OBE, K12 (d) © Ca—
Mg—SO0s D=IMAEIFIRENT VS X 51, K, Ca, Mg, SOs O B4 L, WKESE
BT L—HL7eWbDd B b, LrbilicisEWbi#dbhs, chbiKo
EENBIRTRDERMTOWTIE, BOAESIC X A3 ALRL, Chiehz SRk
L E L CThic, €2 THENRZ, EFELBIHETHWICEREUAET, FHIBRI L OER
Kb DR DBROEHE E LT IXh e, ThthoBBicksid 58 « Oy, Kss
LTI hcEgZRkD, ToREMmEYX 14 () - (g) Wwrli., ZhicXiuX, Na
MR E B U CREEH GO eE S, »oro -7 HIEE LRy, ¥, 2L
A EDOHIRT K & Mg & HEH LW ERrAabina, LasL, Calll, Wt v 7/ Bxk
W, BREEGOMASBL TV, Ric, 15 IHREMKETH bR £RO 0 B
- 7fERHE T L, 7Y v AF T 7EFOIR—FEEDONICASI L, AU %A TR
Lic. SR XiuE, H T & e EMo ORMEIGE Ric- Tk Y, HAFKCARSE, Na
eI A E Uiz LIS WEEZ R LTS, KOBGHEIZHEE TROAEL, A v
TN > T/NEL I, AH -V VTHORRL KEREZRLE. Mgk Zhiidw
i, A TRMEIVNSL, AD—Vv Vidah - THhLTORELR>TWD., Callg
Ml CCO BT BDRTAERMERRLTE D, B, FEATIRKTT v 7k
TFRAD 5 TNEL R, AH—V VIZED > THUOHE KT, SO Xz h e, &
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Fig. 14(a~g). Histogram of enrichment ratio in the lake waters compared with sea water.

Ordinate: number of lake, abscissa: enrichment ratio.
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Fig. 15. Enrichment ratio of the lake

waters in the Prince Olav

] 1QORR —— 1969NOV.~70JAN.
Coast compared with sea Q. 100km —— 28 I (EW)

water. «- '690CT.
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F ] & SR B DHTR
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Fig. 16. Orientation of sastrugi and
pitted patterns, and flow of
prevailing winds (after AGETA,
1971).
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