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Japanese Geochemical Studies on the McMurdo Sound Region
in Antarctica during the 1983-84 Austral Summer

Genki I. MaTsumoTto?, Tetsuya Tori?, Tamio Kawano?, Tsurahide CHo*
and Yoshiharu KoBaTA®

Abstract: During the 1983-84 austral summer, Japanese geochemical studies
in the Dry Valleys and Ross Island of the McMurdo Sound region in Antarctica
were carried out to observe the annual variation of the vertical distribution of
physicochemical properties of waters for Lakes Bonney and Vanda, to clarify the
changes of water quality of Lake Vanda for day and night, to characterize the physi-
cochemical natures of lakes and ponds in the Labyrinth, South Fork and near
Lake Vanda of the Wright Valley and around McMurdo Station of Ross Island,
and to determine total carbonate materials (H;CO;+HCO,~ +CO032~=2COQO,) in
lake and pond waters. The vertical distribution of physicochemical properties of
Lakes Bonney and Vanda was similar to those of previous studies, indicating that
the stratification of lake waters is still stable. Any remarkable changes in the
vertical distribution of the water quality of Lake Vanda for day and night were not
observed. The lakes and ponds in the Labyrinth (18 ponds), South Fork (3), near
Lake Vanda (2), and sorroundings of McMurdo Station (2) studied were generally
small and thus chlorinity varied considerably during these 10 years. The ponds
with high pH values (>10) found in the Labyrinth and South Fork were considered
to be mainly attributable to the photosynthetic activity of epibenthic organisms,
which are widely distributed there. The ponds with extremely high dissolved
oxygen (20-35 ml/I) were also found in the Labyrinth as in the case of the surface
waters of Lakes Bonney and Joyce in the Dry Valleys. The contents of the total car-
bonate materials for a depth of 15 m to the bottom in the west lobe of Lake Bonney
(55-69 mM) were much higher than those of the lakes and ponds (<0.05-7.5 mM)
in the McMurdo Sound region, interesting in relation to their sources.
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1500) 7 (0100-0300) = KERAEX T\, BEREHOFEXFAICI, ELWL
TENITETE N ote, 54 P ADSEY vARBIVOH I AT+ —27, B RAED
< 7 <= — FEMEDZIL, EKUEESUSHOMNEET S, SEFLC 13 4
FOmOBEERYTo7. SV VABIVOHTAT » —27i2ik, PH 2Z LIS
h (>10) SEFBIZE I BIRCES WL (20-35.0ml]) »FEE I, v pH 2
FELTBEOXERFBERZIHALDTHAS S, K= —FEIT BT BKFEISm L
FOLRBRE (55-69mM) 2, FHELIMOEBE (<0.05-7.5mM) [ Hhsk
L, FLIRELKToREIIZESRA LoD,
. 12 U » i
B~ 7=— Fv v v ik (McMurdo Sound region) D #iER{L2AAYRFZEIZ, HARRIC
XD 1963 FLUREBI N TE D, BBKLHEYFOEERES, FERIOERSIVEY
B UDAMZGFBIT R % LT, EHEORE, £WEEHLL N Z oM OBENEE
METDOWTHREBRTWES, K —RAVIZIBITHMMB B 570, 1) ERLL/E
FEXhTWb K5 1L —H#bls (Dry Valleys region) @ -3 £ (Lake Vanda), = =—78
(Lake Bonney) 3 X085 £ 1) v 2 (Labyrinth) o#lBoER, 2) v ZEKCRKT 5 9.
{LEAEEDOBREROAIE, 3) €9V vy2 bz e 25 (Ross Island) 7 & O RFAE
BiBEDOHAE, 4 BBKFORBHEDOEE, 5) VI V—HBROBMBOHBEEELHS
MIZTHIRDDET 4 AV FFS v 7OBRE, XbiT, 6) £¥—z2EE (Beacon Group)
BIOHMBOWOFOFER S OERE 2 BAYE L. XFE T, £& L T 1983-84

FDO7 4 =L Fry—=XvcHHTELhRAEERYBRET 5.

2. BEBIUCOHHE

1983 £ 11 § 25 A5 1984 £ 1 § 8 HE TOHM, FS A v-HIEDF 1 F7—%
(Taylor Valley) o+ ==, 1 r% (Wright Valley) © Xy X L FDEADBIB, V7
27 +—2 (South Fork), s v vAxDilig (X 1) btz rrEgED <= 27 = — FEH
(McMurdo Station) A (K 2) OOFBEMIEEXER L. #Kix SIPRE ice auger T
KZERH 10cm OREY BT, ATV VAT A v — %R LLILEEREKRSE 1) BT
fTofe, 72k, PIBWTREERYOCA 1) TR LA KEEBREET F 29—
I A x —iBEEE (Horiba H-7TLD; SEE(bETHEHE, RI) wIrRELL. BREFE
3 X0 pH O HfIEIX, #h*h Toa CM-1K %5 X 0° Horiba H-THP <TfF - . B
7oA )E (pH 4.3), #FHEH (NO.-N, NO,-N, NH,-N, PO,-P, SiO,-Si) o RIFE L7
D FiE (MATSUMOTO et al.,, 1982) = X 57-. IREEHBOEETIL Conway O EILEGE
AL (JEi8, 1953).

3. W8k E

FTAS—AROE==I Vv EFHOME 28km 2B TS, F=—#i2#EH (East lobe)
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Fig. 1. Sampling locations in the Wright Valley of South Victoria Land, Ant-
arctica.
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L 7B (West lobe) TRKEMNZELLSEKLBZ LD, Torl ef al. (1975) 2k h ZDHED
EFARRREIN TS, F=—EW B IVERC KT 2 KEOFEIX, Thih 12 A8,
2FKITCI0 BRTo7. EHMOKRIERESEL & diciEml, 16 m {31 THRAE (6.2°C)
ZRTon, FRUETHETL, 36.0m oETIE —2.0°C kEZL TS (E D).
FEHTIIAER 8m THREKER (2.2°C) 27RL, ThUETIEHI Y ILETL, #
E (33.7m) T —4.7°CIELTW% (X 2). & =—#licksF 3 KREDOHED RLFERD
WELRET BETTBEAEZLRSh o7 (ToRI ef al., 1975; MATSUMOTO et al.,
1982; #Hilis, 1983),

A=—FHO 5.2m, 10.2m R L OFEH DO 5.0m, 10.0m wit, SEIEHBECELTR
% (21.3-31.9ml/]) REEIhi: (R 3). —BCA=—HHX IVOEJMCET 2EREGEHE
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Table 1. Vertical distribution of water temperatures in the east lobe of Lake
Bonney of the Taylor Valley (10 December 1983 ; Ice thickness, 3.74 m).

Depth Water temp. | Depth Water temp. Depth Water temp.
(m) O ’ (m) O , (m) O
0.6 0.0 13.5 6.1 25.0 3.7
1.0 0.0 14.0 6.1 25.5 3.5
2.0 0.0 14.5 6.2 26.0 3.1
3.0 0.0 15.0 6.2 26.5 2.9
4.0 0.1 15.5 6.2 27.0 2.6
4.5 0.4 16.0 6.2 27.5 2.4
5.0 1.4 16.5 6.2 28.0 2.1
5.5 1.9 17.0 6.2 28.5 1.7
6.0 2.2 17.5 6.1 29.0 1.5
6.5 2.7 18.0 6.1 29.5 1.3
7.0 3.2 18.5 6.0 30.0 1.1
7.5 3.6 19.0 5.9 30.5 0.7
8.0 3.9 19.5 5.8 31.0 0.4
8.5 4.2 20.0 5.7 31.5 0.1
9.0 4.8 20.5 5.5 32.0 —0.1
9.5 5.1 21.0 5.3 32.5 —0.5
10.0 5.4 21.5 5.1 33.0 —0.8
10.5 5.5 22.0 5.1 33.5 —1.0
11.0 5.6 22.5 4.8 34.0 —1.5
11.5 5.8 23.0 4.6 34.5 —1.7
12.0 5.8 23.5 4.2 35.0 —2.0
12.5 6.0 24.0 4.0 35.8 —2.0
13.0 6.0 24.5 3.9 Bottom (36.0)

K2 745 -w/OE= —FHIHET HKEOHES
Table 2. Vertical distribution of water temperatures in the west lobe of Lake
Bonney of the Taylor Valley (8 December 1983, Ice thickness, 3.27 m).

Depth Water temp. Depth Water temp. | Depth Water temp.
(m) cC) | (m) cO) ! (m) O
1.0 0.0 13.0 0.5 24.0 —3.4
2.0 0.0 13.5 0.1 24.5 —3.4
3.0 0.0 14.0 —0.2 25.0 —3.6
3.5 0.1 14.5 —0.8 25.5 —3.6
4.0 0.5 15.0 —0.9 26.0 —3.7
4.5 0.9 15.5 —1.3 26.5 —3.7
5.0 0.9 16.0 —1.6 27.0 —-3.9
5.5 1.5 16.5 —-1.7 27.5 —-3.9
6.0 1.7 17.0 —1.7 28.0 —4.0
6.5 2.0 17.5 —1.8 28.5 —4.1
7.0 2.0 18.0 —2.0 29.0 —4.1
7.5 2.2 18.5 —2.3 29.5 —4.1
8.0 2.2 19.0 —2.4 30.0 —4.2
8.5 2.2 19.5 —2.5 30.5 —4.3
9.0 2.2 20.0 —2.6 31.0 —4.3
9.5 2.0 20.5 —2.7 31.5 —4.3
10.0 2.0 21.0 —2.7 32.0 —4.5
10.5 1.7 21.5 —2.8 32.5 —4.6
11.0 1.6 22.0 —-3.0 33.0 —4.6
11.5 1.4 22.5 —3.2 Bottom (33.7) —4.7
12.0 1.1 23.0 —3.3

12.5 0.6 23.5 —-3.4
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Table 3. Physicochemical properties of the east and west lobes of Lake Bonney in
the Taylor Valley.

Depth Electric cond. Dissolved 4y pinity  Chlorinity
(m) S PH i (meq/l) (g/ke)
East lobe*

5.2 2.20 8.23 21.7 1.66 0.58
10.2 16.3 7.37 27.3 6.45 5.47
15.3 ND 7.20 16.1 9.46 ND
20.3 175 6.29 0.6 9.60 115.8
25.4 188 7.02 1.5 9.56 139.9
30.4 189 7.09 2.3 7.84 143.6
34.6 197 6.98 2.8 6.40 155.8
West lobe**

5.0 2.22 8.88 21.8 1.56 0.64
10.0 14.0 7.68 31.9 3.72 5.14
15.0 120 6.20 1.2 38.2 54.66
20.0 ND 6.21 1.2 40.3 ND
25.0 151 6.30 0.0 48.6 75.38
30.0 156 6.31 0.0 50.1 78.85
32.7 159 6.22 0.0 52.0 80.99

* Samples were taken on 10 December 1983.
** Samples were taken on 12 December 1983.
ND: No datum.

B, pH, B®FEBE 712 )ELIVELHI+ Y BEORESTL, ZTOENETRK
2HD0DRHREFBEOEEE R LT (F 3, TorU et al., 1975; MatsuMoto et al., 1982;
i, 1983),

32. K98

HOEHN et al. (1977) 35X U WEAND ef al. (1977) 1%, HF=—#c B8\ CEREER>TEH
FCHZEL, Thb0BLWEHEBZBEL V5. kv IHck\ b pH, BF
Et, PO,-P, NO,-N, NO;-N 7 50 NH,-N BERHEEC X v Rch, EHEBHOE
ENREIN TS (MATSUMOTO et al., 1982), ZDFEAEE L CTIXEHEENI2 D T <,
HEBHCREZEC L 2FRBEEIELZONR L 5. LaLisb, BROBBCIIT 5KED
XS RERMEROBINL, LA LfThhATwiaw., FEEL XAV IECEIT5KE
DEREEBZHS T 57D, EHFEBHEERL, TOEEIRIBEBCREN L LEL
bh3, KIDOBVWADBERZRAL. AKX 1983 4 12 § 16 D 1300-1500 (R)
& 12 B 19 Ho 0100-0300 () X LA, v FH TRz FHERAEY 12 A
9 Bz, BAEHREROERKE 1984 £ 1 § 2 Hiefro 7.

SNV EHT BT AKE, BEXEHEE, pH, BHFBR, 77 VE, Bty 1+ v, SiO.-
Si, PO,-P,NO,-N,NO;-N 35 X O NH,-N BEDSAEF ik, EREERD < x—vERLx
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Table 4. Vertical profile of water temperatures in Lake Vanda of the Wright
Valley (3 December 1983 ; Ice thickness, 3.30 m).

Depth Water temp. Depth Water temp. Depth Water temp.
(m) (°C) (m) “C) (m) “C
0.5 0.0 26.0 7.4 55.0 17.8
2.0 0.0 27.0 7.4 55.5 18.2
3.0 0.0 28.0 7.5 56.0 18.7
3.5 4.4 29.0 7.5 56.5 19.5
4.0 4.3 30.0 7.5 57.0 19.7
4.5 4.4 31.0 7.5 57.5 20.3
5.0 4.4 32.0 7.5 58.0 20.6
5.5 4.5 33.0 7.5 58.5 21.2
6.0 4.4 34.0 7.5 59.0 21.3
6.5 4.4 35.0 7.5 59.5 22.0
7.0 4.5 36.0 7.6 60.0 22.2
7.5 4.5 37.0 7.6 60.5 22.6
8.0 4.5 38.0 7.6 61.0 22.8
8.5 4.6 39.0 7.6 61.5 23.0
9.0 4.5 40.0 7.6 62.0 23.1
9.5 4.5 41.0 7.6 62.5 23.4
10.0 4.5 42.0 7.7 63.0 23.6
11.0 4.7 43.0 7.9 63.5 23.8

12.0 4.8 44.0 8.3 64.0 23.9
13.0 4.8 45.0 8.6 64.5 23.9
14.0 5.1 46.0 9.2 65.0 23.8
15.0 5.4 47.0 9.3 65.5 23.8

16.0 6.0 48.0 9.7 66.0 23.8

17.0 6.2 49.0 10.2 66.5 23.8

18.0 6.6 50.0 11.0 67.0 23.8

19.0 7.0 51.0 12.4 67.5 23.8

20.0 7.0 52.0 13.7 68.0 23.8

21.0 7.3 52.5 14.5 68.5 23.8

22.0 7.3 53.0 15.3 68.9 23.8

23.0 7.3 53.5 16.1 (bottom)

24.0 7.4 54.0 16.4

.0 7.4 S .2

54.

(F 4, &5, Toru et al., 1975; 5455, 1977; VINCENT et al., 1981; MATSUMOTO et al., 1982;
FHLE>, 1983). LaL, BE®ETIE PO-P @ 55.1m & 65.1m, NO,-N © 50.1m
5T NH-N @ 55.1m ORIFEBCETOHEN D bh, Zh2FKEEDORERT X
%00, BEHEHRTIONISROFETSS.

33. 74 rHOBZ
CZTRAVIPERIIAPEDIE I VR, ¥V RT7 4+ —7bURAVZHHEALD

BB OWTHBH TS, 54 F7 v -3—KT (Wright Upper Glacier) 1235\ E&# 800 m

DZ7EY) VAR, ERKMEZSLEROMAEAETS. ThHIR[EEEI KOHEE
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Table 5. Physicochemical properties of waters of Lake Vanda for day and night in December 1983.
Water Dissolved Electric - . . .
Depth temp. pH oxygen cond. Alkalinity Chlorinity SiO,~Si PO~P NO,-N NO,-N NH,-N
(m) °oC gy (mS/cmat (meq/)  (g/kg) (ug-at/l) (ug-at/) (pg-at/l) (ug-at/) (ng-at/l)
°O) (mlfI) 25°C)
16th, 1300-1500
5.1 4.4 8.50 11.87 1.15 0.85 0.274 181 0.0 0.05 5.45 0
10.1 4.4 7.83 11.83 1.16 0.85 0.292 178 0.0 0.05 5.29 0
30.0 7.5 8.19 15.70 1.80 1.09 0.460 240 0.0 0.05 2.80 0
40.0 7.4 8.38 15.31 1.80 1.24 0.466 258 0.0 0.04 3.01 0
50.1 11.1 7.55 14.71 7.20 1.42 2.43 301 0.0 0.10 22.2 0
55.1 17.8 6.96 10.85 50.5 1.96 21.48 489 0.0 0.70 153 11
60.1 22.1 6.05 5.00 96.5 3.20 46.48 676 0.0 0.15 80.1 600
65.1 23.6 5.82 0.00 130 4.96 67.94 ND 1.6 ND ND 1400
68.6 23.5 5.68 0.00 141 5.08 76.46 ND 7.2 ND ND 2200
19th, 0100-0300
5.1 4.9 ND 11.89 ND 1.08 ND 176 0.0 0.06 ND 0
10.1 4.8 ND 12.31 ND 0.84 ND 184 0.0 0.06 ND 0
30.0 7.4 ND 17.15 ND 1.04 ND 250 0.0 0.05 ND 0
40.0 7.3 ND 15.43 ND 1.00 ND 256 0.0 0.05 ND 0
50.1 10.8 ND 14.54 ND 1.42 ND ND 0.0 0.05 ND 0
55.1 17.5 ND 13.22 ND 2.97 ND ND 0.1 0.13 ND 2
60.1 ND ND 4.89 ND 3.12 ND 714 0.7 0.20 ND 550
65.1 23.2 ND 0.00 ND ND ND ND 4.1 ND ND 1400
68.6 23.7 ND 0.00 ND 5.14 ND ND 10.2 ND ND ND

ND: Nodatum.

144!
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DEERNC XY, EFREBREBEIEL TS0 LBbhb, F ) v 2ROFAET 1977 £
FtAIh TW 525 ZZHFOBRUNLMKER—BEAOBERMARONS, K, VW<
O OBBTIIRE RS L T oled, PR TEANTE b » ey, £ ENL SIPRE ice
auger RV, PIREAREZHT H LI X W EKEZRZ L., EHRREY—X VIS EY v A
DEME AL, Fram L17-L23 L Lo FFELXEML 7. L12 X0 L18 Tikz z
~OMAKGERIR L (K 1),

7EY VADOMIR—BTNEL, RIRENIOTHEREA 200m UTFTHE (F6).
Lichio THRERDBECESH L KX, L7, L10, L16 =k (ki1 + v B E 3,
1981 FEDOMEE BT 5 & 3.4-20 £, ¥z L9, L13, LIS Tix 0.57-0.65 f£& 7x - T
5. FiiEoBETIIRAKbLEEZ SR TV L1212, #EEF CTHEEL Wb D 0,
S KOIEEH A A VIEEL 1.08g/kg izEL, EEBKD 14 ETHLATIEKBTHD
T EAFIBAL .

FE) YADWMKDBERIGEER IR Y M+ v EER, £ £ h 0.036-135mS/cm
(25°C) 3 X0t 0.0049-48.7 g/kg OWEIC DML, HEEIMZ I VFLI RS Z L&R
LT3 (F6). pH 2 7.73 »5 10.2 0@ H H, - EEEO—BROWMB L HEL
T hEW., Z0XdzmuvwpH 3y v 27 2 — 2z, #2— 2% (Lake Cano-
pus), 7 i@l (Lake Bull), =, 7 =J[| (Onyx River) THHEIEI N TV 5., iy v R
7 +=—27® SF3 T/X pH 7 10.8 &, HEIDHFE TR I BV EXBLIL TS, FE )V
ARF VA7 =7 (SF2 %ER<) 2kiTA pH o iz, McEKZEE NS,
FEe A v EELEGCEBENADNR S, 202 SIXEEEO/NXWEKE, BETIA
DT HEEREDKARCT L D REBWE»HE S, PH 2 ER LcZ L 2B RET
5. L Lichab, SF2 13514 & (Dais) &7 A4 — Filufik (Asgard Range) © &4 T {7 &
L, BEEENEWZ LX), RERDOEELXRESLZT T3 LxELT W, FhoZ
DMZIZD /e DDA A v AEENR TS, ZDOZ LIk ) pH piguniis, K&K
LBHEET TRAMWKOEEERLZERCANDLEYD B L Bbnb.

FA VRO T AHMBROBFHREE L, ~ v FFlekRe 1.4 05 35.0m//! OFR
CHDH (FE). Frv7r VIMOERERBRFERECZOVC UL EALREZIA T2V A, &R
CEWIESBED ST W {Er -7 (1.4mll), —7F5 LI, L9, L21-1 o X 5 isFEE
FRE A BD TEH L TFETS. 2O ERTAT7—BDFE=-%H (F3) 27 24
(Pearse Valley) @ < 3 1 = (Lake Joyce) THEHEIN T\ 5 (MATSUMOTO ef al., 1982),
LaLians, ZoBRRBIZOWLTLE A IR T LS.

NYEBEERLS A VGO T AH Y EITOWTE, Torl et al. (1975) OWENDH B L D
ODHEVEOR Tz, SEY vADMO 7 A% ) EL, 0.07 25 10.58 meq/! o #ifA
CWHHL, WAKETELL RS2, —cEkX ik + v BEDOEV L1,L9, L19,
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Table 6. Physicochemical properties of lake and pond waters in the Wright Valley.

. Air Size of Sampling Water Electric Dissolved . Chlorinity (g/kg)
Pond Sag’nptlmg temp. pond (m) depth temp. ( (éc/)nd. t pH  oxygen Alkalmllty 1983 Previ Remarks
ate CC) SNxEW (m) C) m25 ch)) a (mill) (meq/l) rgvnous
: ata
Labyrinth
L1 28 Dec. ’83 ND 30x10 —0.2 0.3 135 7.76 31.6 8.40 48.7 7.71Y  Drying up
L3 24 Dec. 83 0.7 42x17.3 Surface 4.4 0.255 9.78 7.0 0.21 0.0420 ND
L7 24 Dec. 83 0.0 32.0x21.3 Surface 1.3 28.5 8.47 12.8 4.34 7.93 0.397%
L8 23 Dec.’83 —4.3 42.1x26.3 Surface —1.8 134 ND ND ND 48.1 ND
L9 25 Dec. 83 0.0 ND  Surface 3.5 107 7.73 20.7 9.35 34.8 58.39 Drying up
L10 27 Dec. ’83 ND 81x61 Surface —0.4 2.20 9.28 12.0 0.62 0.472 0.140%
L12-1 28 Dec.’83 —3.2 61.3x127 Surface 3.0 0.810 10.1 14.1 0.31 0.0783  0.0502% Frozen to the bottom
L12-2 28 Dec. ’83 e — 1.5 —-04 7.30 8.67 ND ND 1.08 ND Puddle water
L12-3 28 Dec. 83 — — Surface 2.3 0.036 9.18 14.1 0.58 0.123 ND Inflow to L12
L13 23 Dec. 83 ND 44.8x22.0 Surface 4.6 0.385 10.2 9.5 0.33 0.0540 0.825%
L15 24 Dec. ’83 0.0 ND  Surface 8.7 22.0 8.33 5.5 5.66 2.93 5.15»  Almost drying up
L16 24 Dec. ’83 ND 61.4%x43.0 Surface 1.1 0.995 9.11 8.7 0.45 0.169 0.0478>
L17 23 Dec.’83 —4.1 58.3x41.8 Surface 0.4 0.067 9.80 10.7 0.07 0.0111 ND
L18-1 23 Dec.’83 —3.4 28.6x183 Surface 2.8 0.050 10.0 11.5 0.09 0.0049 ND
L18-2 23 Dec.’83 —3.4 e Surface 0.8 0.036 8.90 9.8 0.16 0.0060 ND Inflow to L18
L19 24 Dec. ’83 0.1 1.0x0.7 Surface ND 89.5 8.31 15.5 9.58 26.7 ND
L20-1 27 Dec.’83 —0.5 76.0x46.7 Surface 0.7 0.390 7.7 9.1 0.12 0.0936 ND
L20-2 27 Dec. 83 —0.5 — 1.0 4.5 0.380 9.3 9.5 0.14 ND ND
L21-1 27 Dec. ’83 3.1 ND  Surface 6.7 84.5 8.34 35.0 10.0 20.8 ND
L21-2 27 Dec. 83 3.1 — Surface 5.6 60.0 ND ND ND 11.3 ND
L22-1 27 Dec.’83 —1.3 39.8x88.6 Surface 2.3 1.13 9.40 9.7 0.57 0.231 ND Frozen to the bottom
L22-2 27 Dec.’83 —1.3 — 1.1 -2.4 38.4 8.12 ND ND 12.4 ND
L23 28 Dec. 83 —2.3 38.3x44.0 Surface 2.0 77.0 8.53 17.5 10.58 20.8 ND
South Fork
SFO 29 Dec. ’83 ND — — 0.8 ND 8.71 8.7 1.17 ND ND Underflow water
SF1 29 Dec. 83 ND ND  Surface 1.3 0.520 10.4 6.2 0.48 0.0629 ND
SF2 29 Dec. 83 ND ND Surface 1.1 5.30 10.5 9.2 2.40 0.432 ND
SF3 30Dec.’83 —1.0 ND  Surface 0.3 0.090 10.8 8.7 0.17 0.0117 ND
DJ* 29 Dec. ’83 82 x 250* Surface 6.5 170 6.65 1.4 ND 211 207.59 Antarcticite present
Lake Canopus 3 Jan. ’84 ND — Surface 1.7 0.740 9.21 10.5 0.56 0.220  0.0440Y
Bull Lake 3 Jan. ’84 ND - Surface 5.0 0.057 8.86 10.9 0.22 0.0051 ND
Onyx River 3Jan. ’84 e Surface 5.5 0.048 8.60 8.4 0.24 0.0050 0.0075%
* Don Juan Pond; main pond only. 1 1977 (Torm and YAMAGATA, 1981). 2 1982 (MURAYAMA ef al., 1983).
3 1971 (Torm et al., 1977). 1971 (Torm et al., 1975). ™ 1973 (Toru et al., 1975).

ND: No datum.
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Table 7. Physicochemical properties of ponds near McMurdo Station of Ross

Island.
Pond Sampling Air temp. Size of pond Sampling Water temp.
date °C) (m) SNXEW depth (m) 0
M1 6 Jan. ’84 —0.2 ND Surface 4.2
M2 6 Jan. ’84 —0.2 ND Surface 3.0
M3 6 Jan. ’84 —0.2 ND Surface 0.0
Electric cond. Dissolved Alkalinity Chlorinity
Pond (mS/cm at pH oxygen Remarks
25°C) (ml/l) (meq/l) (g/kg)
Ml 1.01 9.14 9.6 1.18 0.187
M2 0.600 9.37 9.6 1.03 0.106
M3 1.18 8.38 9.7 0.86 0.284 Stream water

ND: No datum.

L21-1 33108 L23 T, 7 9 EWENBLR TS (E6)., YO A7 5x—270eHn
—R2H, TAPBIVO A= 2RO T AR VER, SEVVROMOEETHS.

34. ozB&7/Iv— FR#EBDOM

<7< — FEMFTDOKRARNT 1984 £ 1 § 6 AcHEII L. BERECEE R X UE(LY
£+ VB, FhZFh 0.600-1.18mS/cm 35X % 0.106-0.284 g/kg TH -7 (E 7).
PH 3254 + BOMBELRABZ S LU EATRLT V5. BERERIVTAAVELS A + 4
OMBOEINTHTS. ThLDHMEND, <7 ~<— FIEMEATOMKD KA, BFK
DHEBOEENTFEINZLOD, FIAAv—HlROLDLEBEEELLRS.

4. ;R &Y 8

KD REEHE L CO,, H.CO;, HCO;™ 35 X0 CO*~ & L THET . —fi%ic [H.CO]
~[HCO;1+[CO;*"1=2CO, #£LRE:E LT\ %, F=—WEHIEknrb480 CO, 1
BRELTORLEADAT I, KRE Bm DRTRTEE D EL SR 25 (55-69
mM) 2RBE IR, SEEOLRENED LSBT X o TERLAOAFERNL o
L., SAVVEDARAVEREFORT, SEYV VA, FTARAT +— 27OHBRBIV e RAED<
7 ~— FEMEAOW» S, BERFUT (0.05mM) 2:5 7.5mM O EHOLEEE
HEhi, BELEBoERREAKD pH 1220 KEHD2 8 Bl Lk T, CO. % H.CO; (%
2 EAEHERT, REHHEOKDS HCO,m & CO - LLTEFRL TS0 & HEE
IND.

5. % o b

N ARV —HIRDWIIBOMEREREEXBAL NI T A, A v Xdle & = —FHORED
DHIEFERIZ, AF VY VA IA VY —TRERELIET 4 AV IFIT o 7EBEL:. hbix2
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FER (1985-86 v — X v) RERT B FETH 5. * = v 7 RN DA v FEF~OTRABILRE,
TABER, 4=y 7 ANEARRLOCH oM (R ABRAD) X, EROEHRE
Sh, Tho2EBRYHEACER L. ¥ kgiEsE, FiRYMERcK 2EH5\
R ER, TAS—BOE==HRL, I +BO-VEHEL, SV VARLY
CH VA7 53— 7 THERLE., SOREBHYAEBEL -2 vBHEANE, 7viv7y
(y (Mt. Fleming) 33X 07 A % — FVIURD 7 v — v 5 =7 (Plane Table) THELL #-.

E 2} 23
FREXERT DI Y E KR 2HZE, HESL2Hslc=2 - -5V VEER, 7
2 ) A FFHE, BARBEMHRIRES O O E BRI ES L E T, M
RETHBD 2V IR WA EBEAFKERERRFTO BILTERCREH L ET.

X B

HoeHN,R. C., PARKER, B. C., FORTNER, R. D., WEAND, B. L., CRAFT, J. A., LANE, L. S., STAVROS, R. W.,
SUGG, Jr. H. G. and WHITEHURST, J. T. (1977): Nitrogen and phosphorus availability to plankton
and benthic communities in Lake Bonney, Southern Victoria Land, Antarctica. Adaptations
within Antarctic Ecosystems, ed. by G. A. LLaANo. Washington, D. C., Smithsonian Inst., 859-
872.

MATsSuMOTO, G., TANAKA, Y. and Tor1, T. (1982): Nutrient matters in saline lakes of McMurdo
Oasis in the 1976-77 summer season. Nankyoku Shiryd (Antarct. Rec.), 74, 109-118.

AR « BIEER « MARE « BESH (1983): 1981-1982 £ 3 1 v — iR SHARE. HHBE
¥, 79, 134-144,

by e BEHD - IR B (1977): FIA4 SV -HROEHMORBEE MM OWT. EEER,
58, 20-31.

BEEEET (1953): RAKFOHEMRFGFOMER F 1), BRFOERECOWT. BFRLFHE
74, 415-416,

Torm, T. and YAMAGATA, N. (1981): Limnological studies of saline lakes in the Dry Valleys. Dry
Valley Drilling Project, ed. by L. D. McGiNNis. Washington, D.C., Am. Geophys. Union,
141-159 (Antarct. Res. Ser., 33).

Tori, T., YAMAGATA, N., OssaKA, J. and MURATA, S. (1977): Salt balance in the Don Juan basin.
Nankyoku Shiryé (Antarct. Rec.), 58, 116-130.

Torm, T., YAMAGATA, N., NAKAYA, S., MURATA, S., HAsHIMOTO, T., MATSUBAYA, O. and SAkAl, H.
(1975): Geochemical aspects of the McMurdo saline lakes with special emphasis on the distribu-
tion of nutrient matters. Mem. Natl Inst. Polar Res., Spec. Issue, 4, 5-29.

VINCENT, W. F., DowNES, M. T. and VINCENT, C. L. (1981): Nitrous oxide cycling in Lake Vanda,
Antarctica. Nature, 292, 618-620.

WEAND, B. L., HOEBN, R. C. and PARKER, B. C. (1977): Nutrient fluxes in Lake Bonney—A mero-
mictic Antarctic lake. Arch. Hydrobiol., 80, 519-530.

(1985 4£ 5 B 13 ASH)



