
108 

fll*�:a: 1 
• .aM•-& 2 

• Jllff Bl��a • 

;!t :il�4 • ,j\!tlQ�Jf!iP 

Japanese Geochemical Studies on the McMurdo Sound Region 

in Antarctica during the 1983-84 Austral Summer 

Genki J. MATSUMOT01, Tetsuya TORII2
, Tamio KAWAN03

, Tsurahide CHo4 

and Yoshiharu KOBATA11 

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 (H2C03 + HC03 - + coa2- = LC02) 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/[) 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) c :fJ( (0100-0300) v:::.J,Kjlfw,,ttf�fi1., ,, �R�ilJO)����""'t.:.ti'�, � L\, \ 
3£ib a litltf -e:· � t,ca, -? t.:.. "'7 ,1 J<e-0) "'7 1::· !J :,, 7,. *' ct U-if- ? A 7 * - JJ , r:r 7,. 9h 0) 

� JJ �- F'£:tt!U%Jillv::.i:t, :lj[J,K?lh��ts��O)JfuiJ�1ftE-t6b�. A.@�t.:.v::. 13 7J 
fflO)rti20)�1f�fi--:, k. 7 � !J :/ _7..:;;, ct [!"-if- '7 _7.. 7 * - JJ t::.v:t., pH iJ�� L < iWi\,, 
r1h (>10) �m1fM*tJ�:ffi�v::.�1.,,rm (20-35.0ml/l) li�mt["Z�ht.:.. �"' pH U: 
��L�--O)���mD����O)t�65. �:-�-����*�15mU 
i*O)�f;xl'iti#!/Jt (55-69 mM) t:t, �1:i: Lt::ftj!O)fililjfil ( <0.05-7 .5 mM) t. lt� 
L � L < * � < � O)�mi)::.rr.�1*ti� t t.:.n 6. 

1. Li l.:. � IC 
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ffiffi � � � - F,J-17 :/ F:f{gigz (McMurdo Sound region) O):f{gJ;jc{t�l¥J1iJf'.JEvi, 8 ::;$:�vc 

�� 1%3�Ll*�•�h-c��. �m*��M�$0)••m�. �•m�O)•��ry•� 

tiC��&�K�-tG���icK, �fflO)ffl •• ��M-�GryKC0)�-0)��1¥]�� 

tcr. J::.' ic v-:;i 1.., , -C !� C G h -C 1.., , � • ::;$: S/ - ;( :/ vi � G v·c mt::. tcr. �O � � tfJ G t::. 6b, 1) � *iJ · G *I* 

:wE�h-Ct,,G J-,"7,1,,-::v-�;l;glZ (Dry Valleys region) 0),,-:::,,,3l� (Lake Vanda), ;t;.=.-� 

(Lake Bonney) � � ry 7 1:::· 1J :/ 7. (Labyrinth) O)j�mO)WiiJ!tl, 2) ,,-:; :/ 3r�1.Kvc�vt G 4&.J:lm. • 

{l::�a9%:,ttO).§!.R�-O)iJ!tl5E, 3) 7 1:::· 1J :,,, 7. tcr. G ryv::. i:r 7. � (Ross Island) tJ: c 0)*�1E 

�1t10)�]E. 4) �m1.K$0)tRM�fi0)5Ejt, 5) F 7 -1 ,,-:: v-:l{g:i;glZO)�tBO)�fflJ!oc�ijl=j G 

iJ.r::.. -t G t::.'rhO)-t -r·" ,;. :,,, r- r- 7 -:,, 7' O)�fit. � G v::., 6) 1:::· - ::z :,,, Ji� (Beacon Group) 

��u1�1BO)ru0)$0)1'ft£m5J'O)Mij!:jtJ:c·�.±.tJ:§l¥Jc Lt::.. *� ---e�t. . .±.c L-c 1983-84 

�0)7,r-�FS/-X:/Kffi:f{g�tfJGhk�:1E�*�•�-t�. 

2. ��t-5 J: u7t:#r:15� 

1983 if- 11 J3 25 B h· I:::> 1984 if- 1 J3 8 B 'i --c·O);lt:,EJF13i, F 7 -1 ,,-:; v -jfg-0) 5- -1 7 -ft 

(Taylor Va1ley) O);t;.=.-�, 7-1 r-'.-6::: (Wright Valley) 0),,-:::/3r�c-tO)}Wj3llO)�m. ,J-17 

7. 7 :ct - !l (South Fork), 7 1:::· u :,,, 7-O)j�tB (� 1) tJ: G ryv::. P 7. � 0) � !l � - r £ :f1g 

(McMurdo Station) )Wj;ill (� 2) 0) ¥\gO)�]Eilf���offi L, t::.. 1*1.l(vt. SIPRE ice auger --c· 

7.KvC. �{£*9 10 cm 0) /(�SH°, 7. T :/ v 7. ? ,1 -V -�}i:wE L t::.::ll:�:i:t1*7.K� (1/) � JJ:P.,' -C 

rr�:d..:. tJ:.t;, ,J,�tJ:illz--c·tt��;t; 1J ryA, (1 [) v::.1*7.l'( Lt::.. *mlvi1*�mlocH'it::.vi,r-

� 7- !J -mtoctt (Horiba H-7LD; �-1t+I:*ff�, �ml) vC. � 1) llltl5E Lt-:. fflJM��oc 

� J: 'CY pH O)lffU5Evi., �h-th Toa CM-lK U J: 'Cf Horiba H-7HP --c·fj":) f,:.. nff?M*, 

7 /v n 1J OC (pH 4. 3), .5R�raffi (NO�-N, N03-N, NH4-N, P04-P, SiO�-Si) O)il{tl5Evi13rJ:ffl 

0)1}$ (MATSUMOTO et al., 1982) vC. J: --::it::.. fR�4&.)Ji0)5EjlJ�ti CONWAY O)�jt:!Jtf{$ 

�J@ffi Lt::. (J'.tfi, 1953). 

3.1. *=-;ffl 

7-f 7-B-O);t;.=.-�vi,,-:::,,,!J·-�O)Wf* 28km vc.fftfit-tG. ,t;-=..-i��i.*� (East lobe) 
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�1 fflffiffl�?�97��r�����K���•m*���� 
Fig. 1. Sampling locations in the Wright Valley of South Victoria Land, Ant­

arctica. 
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Fig. 2. Sampling locations around McMurdo Station of Ross Island, Antarctica. 

c g!i� (West lobe) ··c-7J(J{iJ�� l., < Jl;;t.r.. G.::. c IJ� G, ToRII et al. (1975) vc J: I) -tO)Jf11*;0) 

-l:-71viJ�iltffe�n --o,,G. ;f-=--}t[�:toJ:rfrffi"�tc:tovtG7J(Ji0)�1H1, -th.:fh 12 J3 8, 

12 S:toJ:rf 10 Svcf.r-·:d..:. Jt�Jm0)7J(iffilv;t��c c tvcm1J11L, 16mftxr··c-J!i*filf (6.2
°

C) 

a'ffei'°tO)O), :th.l;l�··c-v;t{J£rL, 36.0m O)��-c:·v;t -2.0
°

C vc;1lL-ct-,G <* 1). 

fili�'t'v'l:71(�*9 8 m -c:·Jli�7J(iffil (2.2
°

C) a'ffe L,, .:th.l;l�-c:·v;t}t[Wf J: IJ � G vc{J£r L, � 

� (33.7m) -c:· -4.7°

C tcjll.,-Ct,,G <* 2). ;t;=--WJvc:tovtGJl(iffilO)j'J@:7t:fJH;t�*O) 

l!H�rclA.i�'""t:·, �if�{l:v'ivicA,c�GhtJ:iJ�-?t..: (TORII et al., 1975; MATSUMOTO eta!., 

1982; ttW G, 1983). 

;f-.=.-*WJO) 5.2m, 10.2m :toJ:rfg!iWJO) 5.0m, 10.0m vcv;t, 4-@t�-�O)ftrrf� 

� (21.3-31.9m/!l) tMei��ht..: (� 3). -�vc;t;=--*�:toJ:rfr!!iWJvc:tovtGm��� 
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�1 ���-�O)�=---K���*�O)fflfi�� 

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) (OC) (m) (°C) (m) (OC) 

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) 

�2 ���-�O)+=-�•����*mO)mfi�� 

Table 2. Vertical distribution of water temperatures in the west lobe of Lake 

Bonney of the Taylor Valley (8 December 1983; lee thickness, 3.27 m). 

Depth Water temp. Depth Water temp. Depth Water temp. 
(m) (°C) (m) (CC) (m) (C

C) 

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 Alkalinity Chlorinity (mS/cm at pH oxygen (m) 25°C) (ml/I) (meq/1) (g/kg) 

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. 

�. pH, riHHri*, 7 JI., 71 V }!tu .t ��1t¥4-1 * :/.}!tO)jfif�:B-:ffHi., .:Z:.O){w[tJ�E=f�tJ:: 

Ql)O)O)BIJflL::fAJ�O)ffifPJ'a:'�Lt-: (� 3, ToRII et al., 1975; MATSUMOTO et al., 1982; 

ttll! G, 1983). 

3.2. 1{;....9';ffi 

HOEHN et al. (1977) U .t � WEAND et al. (1977) vi., ;-f- .=. - �vc jco\.,, --c.*•�ffi'a:'5Emi 

B9vclUJ£ L. .:. ;h, GO)� L" ,2j:iffi�ifJ'a:'.iU L ""(\, \ Q. £ t-:.,{ / j(�vCU\, '""( t pH, frl.1¥­

Ni*, P04-P, N02-N, NOa-N t.c: G rH:. NH4-N -�vi.lU5E�rc .t 9 �t.c: 9, 2j:iffi�jfJO)ff. 

tEn����;h, ""(\.,, G (MATSUMOTO et al., 1982). .:. 0) JJJUfil c L ""(�i.21:iffi�ifJtl:tJ" 9 -et.c: <, 

s �lb��r13j�l!Jvc .t Q 11Jfjgtt t �*- Gh .t :i. Ln" Lt.en� G. ffl°�O)�¥l5vcuvt G7.K�O) 

.:. 0) .t :i t.cm�r13,�lfJO)•muv:1:., tic A.. l:fibh --c", t.c" ,. �� G vi..,{:-- 3t�vcuvt Gl.k� 

O)fil�r13j�IIJ'a:'� Gn:.vc --t G t.::co, 1:.¥4fi.slb��!l:L, .:Z:.O)�fgn�:11 t mi�K.mn G c � *­

Gh G, 7(�0)Ji!t.,SO)if:c�'a:'�A..t.::. 3*7.k�i. 1983 � 12 J3 16 80) 1300-1500 (if:) 

c 12 J3 19 s 0) 0100-0300 (�) vc�o& Lr-:. .,{:.,, 3""�-c-vi..:. O)Vil:ir-vc =fviff�1f� 12 J3 

9 svc, lt�¥4�1J:Jfl0)3*1.K� 1984 � 1 J3 2 svcfi-?k . 

.,{:,,ji'·�vc�H"G7.Kiffil, ffl:3'<t�$1!t, pH, frl.tHfi*, 7JJ.,j} lJ1!t, �1t!fJ4-1:;t-:--, Si02-

Si, P04-P, N02-N, NOa-N � .t � NH4-N -�O)jf}IlOC:9-:ffHi., �* c fiij�O) ... � 3" - :,, ��Lt-=. 
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�4 '7 -1 1- ftO)/�:,,, 3l·-�1i!Jr::.:H�-t Q7J(i/fuO)fil@r5t:;{jj 
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) (CC) (m) CC) (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 
25.0 7.4 54.5 17.2 

(� 4, � 5, ToRII et al., 1975; tj:riH::>, 1977; VINCENT et al., 1981; MATSUMOTO et al., 1982; 

ttLl-P: :>, 1983). Lv•L, .§!.cRc-ev.t P04-P (7) 55.lm c 65.lm, N02-N (7) 50.lm 

t.i:: G u�vc NH4-N (7) 55 .1 m {7)Jt�lwtct'f=f(7)ffi�v;�co Gh, � ,nvq**��{7)��:vc J: 

Qt {7)1)•, �1:.�mtlJvc;lm-t-t (7)iJ:svt.4-;f&{7)��-cjs Q. 

3.3. 7 .f t-. �©;Nim 

� � ""c'v:t..,� / ,;rr4JJ:z-� < 5 -1 1-- �{7) 5 1::· Y /A, -tJ- ry A 7 ;t - !7 t.i:: G rnc ,,� / ,,..·r41Jnum (7) 

1tjljfBvc v::>\.., -c�tt-t G. 5 -1 I- 7 ::, ,,� -7j(loJ (Wright Upper Glacier) vCJlI\.. ,:ffi!�*9 800 m 

(7) 5 e:· Y / A vcvt, ti=K7tM2:z-13'tr��{7)M2v;,�tEi'" Q. � nG vi���{tvc# ::i 71((7)�*3:I: 



Depth 
l (m) 

16th, 1300-1500 
5 .1 

10.1 

30.0 
40.0 
50.1 
55 .1 
60.1 
65.1 
68.6 

19th, 0100-0300 
5 .1 

10.1 

30.0 
40.0 
50.1 
55 .1 
60.1 
65.1 
68.6 

ND: No datum. 

� 5 ,,.:: -:/ �''m)��:t-ovt J.:>7}(�'1J&i:��ib 
Table 5. Physicochemical properties of waters of Lake Vanda/or day and night in December 1983. 

Water Dissolved Elect ric 

tem p. pH oxygen cond. Alkalinity Chl orinity Si02-Si POcP N02-N 

(OC) (m///) 
(mS/ cm at (meq//) (g/kg) (µg-at//) (µg-at//) (µg-at//) 

25
°

C} 

4.4 8.50 11.87 1.15 0.85 0.274 181 0.0 0.05 
4.4 7.83 11.83 1.16 0.85 0.292 178 0.0 0.05 
7.5 8.19 15.70 1.80 1.09 0.460 240 0.0 0.05 
7.4 8.38 15.31 1.80 1.24 0.466 258 0.0 0.04 

11.1 7.55 14.71 7.20 1.42 2.43 301 0.0 0.10 
17.8 6.96 10.85 50.5 1.96 21.48 489 0.0 0.70 
22. l 6.05 5.00 96.5 3.20 46.48 676 0.0 0.15 
23.6 5.82 0.00 130 4.96 67.94 ND 1.6 ND 

23.5 5.68 0.00 141 5.08 76.46 ND 7.2 ND 

4.9 ND 11.89 ND 1.08 ND 176 0.0 0.06 
4.8 ND 12.31 ND 0.84 ND 184 0.0 0.06 
7.4 ND 17 .15 ND 1.04 ND 250 0.0 0.05 
7.3 ND 15.43 ND 1.00 ND 256 0.0 0.05 

10.8 ND 14.54 ND 1.42 ND ND 0.0 0.05 
17.5 ND 13.22 ND 2.97 ND ND 0.1 0.13 
ND ND 4.89 ND 3.12 ND 714 0.7 0.20 

23.2 ND 0.00 ND ND ND ND 4.1 ND 

23.7 ND 0.00 ND 5.14 ND ND 10.2 ND 

-
-

N03-N NHcN 
(µg-at//) (µg-at/1) � 

* 

D�� 
5.45 0 
5.29 0 • 

2.80 0 

3.01 0 � 
22.2 0 

153 11 
80.1 600 EE 
ND 1400 >!If} 

ND 2200 >tt-
. 

l4ffi 
ND 0 

ND 0 
»t 

ND 0 • 

ND 0 

ND 0 
�* 

ND 2 ti 
ND 550 
ND 1400 
ND ND 
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Pond I 
Sampl ing 

date 

Labyrinth 
L1 28 Dec. '83 
L3 24 Dec. '83 
L7 24 Dec. '83 
LS 23 Dec. '83 
L9 25 Dec. '83 
L IO  27 Dec. '83 
L12-1 28 Dec. '83 
L12-2 28 Dec. '83 
Ll2-3 28 Dec. '83 
L l3  23  Dec. '83 
Ll5 24 Dec. '83 
L1 6 24 Dec. '83 
L17 23 Dec. '83 
L18-1 23 Dec. '83 
L1 8-2 23 Dec. '83 
L19 24 Dec. '83 
L20--l 27 Dec. '83 
L20--2 27 Dec. '83 
L21-1 27 Dec. '83 
L21-2 27 Dec. '83 
L22-1 27 Dec. '83 
L22-2 27 Dec. '83 
L23 28 Dec. '83 

South Fork 
SFO 29 Dec. '83 
SFl 29 Dec. '83 
SF2 29 Dec. '83 
SF3 30 Dec. '83 
DJ* 29 Dec. '83 

Lake 3 Jan. '84 
Bull Lake 3 Jan .  '84 
Onyx River 3 Jan. '84 

� 6  =J 1 " �cor�m co7t1.i 

Table 6. Physicochemical p roperties of lake and pond wate rs in the Wright Valley. 

Air Size of Sampling Water Electric 
temp. pond (m) depth temp. cond. pH (mS/cm at 
(

°

C) SN x EW (m) (OC) 25°C) 

ND 30 x 10 -0 . 2  0 . 3  1 35 7 . 76 
0 . 7  42 x 1 7 .  3 Surface 4 . 4  0 . 255 9 . 78 
0 . 0  32 . 0  x 21 . 3 Surface 1 . 3 28 . 5  8 . 47 

-4 . 3  42 . 1  x 26 . 3 Surface 1 . 8 1 34 ND 
0 . 0  ND Surface 3 . 5 107 7 . 73 
ND 81 X 61 Surface -0 . 4  2 . 20 9 . 28 

- 3 . 2  61 . 3  X 127 Surface 3 . 0 0 . 810  10 . 1  
1 .  5 -0 .4  7 . 30 8 . 67 

- - Surface 2 . 3  0 .036 9 . 1 8  
N D  44 . 8  x 22 . 0  Surface 4 . 6  0 . 385 1 0 . 2  
0 . 0  ND Surface 8 . 7 22 . 0  8 . 33 
ND 6 l . 4 x 43 . 0  Surface 1 . 1 0 . 995 9 . 11 

-4 . I 58 . 3 x 41 . 8 Surface 0 . 4  0 .067 9 . 80 
- 3 . 4  28 . 6  X 1 83 Surface 2 . 8  0 . 050 10 . 0  
- 3 . 4  Surface 0 . 8  0 . 036 8 . 90 

0 . 1  l . O x 0 . 7  Surface ND 89 . 5  8 . 31 
-0 .5  76 .0  x 46 .  7 Surface 0 . 7  0 . 390 7 . 7  
-0 .5  1 . 0 4 . 5  0 . 380 9 . 3  

3 . 1  ND Surface 6 . 7  84 . 5  8 . 34 
3 . 1  - Surface 5 . 6  60 . 0  ND 

-1 . 3  39 . 8 x 88 . 6 Surface 2 . 3  1 . 1 3  9 . 40 
-1 . 3  - 1 . 1 -2 . 4  38 . 4  8 . 1 2  
-2 . 3  38 . 3 x 44 . 0  Surface 2 . 0 77 .0  8 . 53 

ND - - 0 . 8  ND 8 . 71 
ND ND Surface 1 . 3 0 . 520 10 . 4  
ND ND Surface 1 . 1 5 . 30 10 . 5  

-1 . 0  ND Surface 0 . 3  0 . 090 10 . 8  
82 x 250* Surface 6 . 5  1 70 6 . 65 

ND Surface 1 .  7 0 . 740 9 . 21 
ND - Surface 5 . 0 0 .057 8 . 86 

Surface 5.5 0 . 048 8 . 60 

Dissolved Alkalinity oxygen (meq//) (ml/I) 

31 . 6  8 . 40 
7 . 0  0 . 21 

1 2 . 8  4 . 34 
ND ND 
20 . 7  9 . 35 
1 2 . 0  0 . 62 
1 4 . 1  0 .  31 
ND ND 
1 4 . 1  0 . 58 

9 . 5  0 . 33 
5.5 5 . 66 
8 . 7  0 . 45 

1 0 . 7  0 . 07 
1 1 . 5  0 . 09 
9 . 8  0 . 1 6  

1 5 . 5  9 . 58 
9 . 1  0 . 12 
9 . 5  0 . 14 

35 .0  1 0 . 0  
ND ND 
9 . 7  0 . 57 

ND ND 
1 7 . 5  1 0 . 58 

8 . 7  1 . 1 7  
6 . 2  0 . 48 
9 . 2  2 . 40 
8 . 7  0 . 1 7  
1 . 4 ND 

10 . 5  0 . 56 
10 . 9  0 . 22 
8 . 4  0 . 24 

Chlorinity (g/kg) 

1 983  Previous Remarks 

data 

48 . 7  7 .  7l l) Drying up 
0 . 0420 ND 
7 . 93 0 .  3972) 

48 . 1  ND 
34 . 8  58 . 32

) Drying up 
0 . 472 0 . 1402

) 

0 . 0783 0 . 05022) Frozen to the bottom 
1 . 08 ND Puddle water 
0 . 1 23 ND Inflow to L12 
0 . 0540 0 . 8252) 

2 . 93 5 .152) Almost drying up 
0 . 1 69 0 . 0478 2 ) 

0 . 0111  ND 
0 .0049 ND 
0 .0060 ND Inflow to L1 8 

26 . 7  ND 
0 . 0936 ND 
ND ND 

20 . 8  ND 
1 1 .  3 ND 
0 . 231 ND Frozen to the bottom 

1 2 . 4  ND 
20 . 8  ND 

ND ND Underflow water 
0 . 0629 ND 
0 . 432 ND 
0 . 0117  ND 

211 207 . 53) Antarcticite present 
0 . 220 0 . 04404) 

0 .0051 ND 
0 . 0050 0 . 00755) 

* Don Juan Pond ; main pond only. l)  1 977 (TORII and YAMAGATA, 1981) .  2) 1982 (MURAYAMA et al. , 1983). 
3) 1971 (TORII et al. ,  1977). 4 ) 1971 (TORII et al. ,  1975). �) 1 973 (TORII et al., 1975). 
ND: No datum. 

-
-

� 
* 
9ffil 
Il�* 

# 
rilil 
� 
Li:!" 
. 

'-

l$ 
HJ 
>!If} 
>,+ 

}qm 

Hmt 
»t 
. 

� 
/ 

� 
::it* 
t9!tt 

r-\ 

� 
� 



No. 86. 1 985) 

� 7  o � & � ? � - r���ill���*• 

Table 7. Physicochemical properties of ponds near McMurdo Station of Ross 

Island. 

1 17 

Pond Sampling Air temp. Size of pond Sampling Water temp. 
date (°C) 

Ml 6 Jan. ' 84 -0 . 2  
M2 6 Jan. ' 84 -0 . 2  
M3 6 Jan. '84 -0 . 2  

Electric cond. 
Pond (mS/cm at pH 

25°C) 

Ml  1 . 01  9 . 1 4 
M2 0 . 600 9 . 37 
M3 1 . 18 8 . 3 8 

ND : No datum. 

(m) SN x EW 

ND 

ND 

ND 

Dissolved Alkalinity 
oxygen 
(ml/I) (meq/l) 

9 . 6  1 . 1 8 
9 . 6  1 . 03 
9 . 7  0 . 86 

depth (m) 

Surface 
Surface 
Surface 

Chlorinity 

(g/kg) 

0 . 1 87 
0 . 106 
0 . 284 

(OC) 

4 . 2  
3 . 0  
0 . 0  

Remarks 

Stream water 
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