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Distribution ot Nutrient Matters in Saline Lakes in the Dry Valleys, 

South Victoria Land, Antarctica 

Shyu NAKAYA*, Tetsuya TORII*':' and Noboru YAMAGATA*** 

Abstract : The distribudon of nutrient matters in the saline lakes in 
the Dry Valleys was studied on the spot in the summers 1971-1972 and 
1972-1973. The presence of a large amount of nitrogen compounds in the 
saline lakes was pointed out and their source was discussed together with 
the distribution pattern of the respective nitrogen compound in the lake 
water. Most of the nutrient matters were probably supplied by the melt 
water from the adjacent glaciers and by the decomposed organic matters in 
the bottom sediments of each lake. 

�Ii: 1971-1972, 1972-1973 �0):1:*2 v-;(:,;vc F''71 /� v-:Jm�O){-t1z!'.19t,e 
:l;iimJO)*�:l;iiffivc '0\t ,-c, -t:"O)J};ffi:J:lt��WaJ� lA-:. c::. O):Jm�O):l;iif��t. -1}� t:' c 
vc� <,� t.c 0 7Jcfi�ffi-til\ *:i!t:l;iiffi i-t.h.:f .hJV.c 07t;ffi�ffi L ts:. c < vc, t. 
.tiG:l;iimi0)�*1tii�i7·�¥11Jt--Ct50 t. ciJ•i.±§ �.nt-:iJ\ -tO)��c L-CvfEA7Jc, 
¥��:LjfJJf41l;i7, G O)�i€nc J: 0 7b 0) c � x. G.h0. 

tfHnUM'*�:!;'gffi0)¥11Jt7t1ffi7,G, t..h,G0):1;iimJ1::-�i /� !7 :;- !J 7���fisibiJ• 
fis5evcfib.n -C\t,0 c�x. G.h0Mi*�mt-:. 

1. n:. r: � �c. 

fflt�O)ffiffi*�Kt, ffiffi*7�At��hG�-K�-�ffl0)·��-��9, -t� 

vc�< O)mlfBff:otfFtEL't\..'Q. 1¥fffi*7�A�:t 1¥fffi�ft-e 20 �j]FJr;ot�1::>h-C\..,Q;ot 

(S1M0Nov, 1971), 1¥ffffi e:- !7 r 1J 7 5 :,; F 0) '7 !7 '7 - F • * 7 � A �i 1¥fffi:i!&* (*9 4, ooo km2) 

O)ffijfft'a:'.'tlf'b, JfflfefJ\ F51 ,,� v-�• (*9 2,500km2) �iv�Hi-tO)i:p:9cvcu§:L-C\..,G. 

F 51 ,,� v-�•vc�:t. 3 "'JO)*@" f.i:1/iz:\..,f-:�. e !7 r 1J 7, 51 r, r1 5 -:ot� 9, 

��vcv:t;JIA- O)mlrBtJtfFtE 1..,-c1.,, Q tJt, �� 1::>�:t 51 r �O),,�:,; .!l''ml, r1 7 -�O) � =- -
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m1, 7 1J !7 -t;vmJ0)�1t. 7i}f�� 1963 �O),�,@t:>vc J: G �1ttl,*mvt-C\,, G. 

fflffi.O)mJrBO)*�:!iiffivc --:::>\, ,-c O)�ftil;� b?sb-C �tJ:\,'O) '1:', 1971-1972 �. 1972-1973 � 

0) I*',/ - ;( Yvc., :± c L. -cmmJO)*�:!iiffi?J"tnc. "".)\,,-c�1t L, JI!'*� Q %1� �mt-:. t. 

0)*'5 j!JC. "".) \, \ "'( 0) �� �¥1i�-.t Q. 

2. F 71 ,,::: v -:tti!�O)-� c �i!,ijO){t,�1¥)%:fi 

fflffi.*7'./'���m���a�•K���h. mm*M�-���*�c��<••�� 

tc L. -c � 9, �1.J<ffi'O)ff��* c tJ: "? "'(\,, Q. e." !! r 1J 7 =J Y r 0) r =J 1 ,,.� v -�•t �'3! 

0)¥t:��-'1:-, 1.J<jt�O)[!:!]:lttnc.�t1§, < O)mJrBiltrt;(E L. -c", Q. 

ft��tJ: 3 --:::>O):!;'gmJ, ,,.� Y �
--
. ;f-::::. -, 7 1J !1-t1vO)-*mJ�'i, \,,fht)]EJi7j(i1;�:!ii?J"O) 

ffB?J"ffiffim1'1:', m1ffi�i�Fa9�Ji L. "'(*9 3 m O)mJ7j('"c'��bh "'(\,,Q. Jc L. "'(][*0)*9 60 B 

Fa9, mm1.J<MiJ,. GO)iM*lKO)**ft�? vt Q iJ;, ��HH J:JmJvc. t iJ'-iJ'-b t::>fmJffi;o;fl:vifAJ t:7.K 

w: �1* "? -c ", Q. t. h�t, mJffiil'- G O)�§e�:Jt¥tJ;fifi§evcfibh -c", Q t. c �ffi-.t t 0) '1:'� 

Q, 

mJJ.KO):!ii?J"•'3t�t.. ",fh t �'3! c ct vc�tJn-.t Q ii\ )]EJi7J(O):!ii?J"1l'3t�t:!ii1t�1 * Y 

�:m� c L. -C#ii7.K c J:l:®(-.f G c, ,,.� Y �--m1'1:'*9 4 {:g, ;f-::::. -mJ'1:-�i*m1'1:' 8. 5 ffi, !ffim1'1:' 4 

ffi, 7 1J !' -t ;vmJ'"c' 1/4 ffi c tJ: "? "'( \,, G. Jc-0)7.J(JHimJvc J: "? "'( �tJ: G ii;, 7 r 1J 17 Ac 7J 

1J 17 A, iJ )v-;,, 17 A, � 37"-* -;,, 17 A 0) �:l:s 7]"$ '"c'� L., fflffi_O) � t fJ::!iimJ c J:t®( L. "'( � 1 

Ca 

ii 1 ffiffi:\;ii¥41JO) Ca, Mg, Na+K O)Mf* 
Fig. 1, Relations of Ca, Mg and Na+K in the Antarctic saline lakes:., 
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v;::.lf--t. 7 !J �-l:1vJHi*�iiiJ¥J1I<ve:{:?;{E-tG-f·1 :,,-f;vY41J, -f'1-7
°

Y41J, .:c.-;z_Y41J (� 

7' r 7 ::t - Jv F • :;t 7 V 7'), IQ G �rt.12 (aR%0:t- 7 V 7-) tJ". c.' 0);1£iiY41J c � L, < W7tillnx:VeJ1! 

1t,. L tr-. L, ;t;-=- -Y41Jvi-;;" tl * v 17 A, ,,� :,,- 3l"Y41Jvi n ,v v 17 A re&' Iv --c·to I?, Y41J7Jc O)��"a:' 

w*cL, ��Kw*O)•������-t��c�rn•�m™���. 

� h G:1£ii¥4fJO) $:fzsl, :1£iiO)�r/JOe�-t Q 1iJf�O)¥�Evir1 � � � i:J\ Y41J7J(O)*JE�{:s'l1*J:Ue J:: 

G {yf� (RAGOTZKIE et al., 196 5; CRAIG, 1966 ; AMBE, 1974; i:piffm, 1975; tl�tlfm, 

1974) i:J�G, m,;{EO)Y4fJ7JOi, 1¥7.tc, -ttJ".b'bn,jill:)j(friJ0)�7J(veJ:: v::>'tii>.E!��.n··n,� � ci:J� 

� Gi:J�ve � .n --r1t, Q. 

F '71 ,,� v-j:-f!!�0):1£iiY41Jvi, �b�'t�t,,:1£ii5J"•�"a:'7f-L, 'i tc.�Ji7JcvUiwfE1l::.**i:J�i? 

tE-t G � c i:J� G, 5¥:�:1£iiffiO)J.ttJTr.trevi£=*1¥.Hevi STRICKLAND et al. (1968) ve�--:::5 �, � 

�Gi:J��W. �3eLk* 1 0)1Jlt"a:'ffl1t,fc.. *5:!lfHtm,:ttg--c·�;{Sl-:i*l&�. ��Fa9P.Jre?IUJELk 

°i:>0)--C'�G. 5.ttlr*5=':0)t¥j1Hvc0t,,'"(vil;tve�1:!fiJ���O)--C'�IH!-tG (ToRn et al., 1975; 

.�E. 1975). 

�1 73- ;f:Jr I* 
Table 1. Analytical methods. 

Si02-Si ................................. Molybdenum yellow method 

P04-P ................................. Molybdenum blue method 

NH4-N ................................. Modified Richards and Kletsch method (1964) 

N03-N ................................. Modified Morris and Riley method (1963) 

N02-N ................................. Nishimura's method (NISHIMURA et al., 1969) 

4. 1. J{ :..,$7'5t}J ( 71 I'- 1:t) 

7}({J&vi*fm:).kr (-0.1°C) i:J�G�1t}l--c·�Q 40m}i (7.7°C) 'i--c·vt\,,<v:::ii:J�O)JE�Ji 

�'2i'�J::� L, 40 m t.A�--c·vi�fft cc t vef@,ijj!{reJ::� L �Ji--c·vi 25°c ��-t. � 0) fi'U 

m!_O)��v:t:i:��ve J:: Q °i:> 0) "c' (tc. c xJi, YvsA, 1975), ��i:J� G O)f,t!�O)#Uft. ��fi§ib 

t.r.. Eve J:: Q t 0) --c·v-1 tJ". \,,. 

ffi:f?�*O)ffiU[5.t1fHi, �:)j(O)ri:J� G 55 m �'! --c·V;t���it��N::.� Q. Li:J� L,, 55 m t-J 
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�-c:-vt.�J,tvc�jr L, 59 m �-c:-vt.�®* c t.i:: IJ �JI i -c:-�®*JI c t.i:: G. 59 m � J: IJ wif.1t 

7.K*iJ��l±I:; ti, G iJ\ ml�Jli < Q) 65 m #Jli'"t:'vt. 40 mg/1 �ffi L "t", G. c. Q)wif,{t7K*Q) 

ff::{Evt., iit®}i5c,,� !1 5- Y 7 Q)ift®}i5cvc J: Gt Q) c ;If; x. �hG (BARoHooM et al., 1961). 

Y :/ •• Y Yv'l*.:::. 'Y !7 .7-JlliJ�vfEA't"GmlJRJJQ)vfEAt=J#Jlicml1.kT-c:·teUJlU:;ti,GiJ\ T 

]1-c:·vt.� 2 vcffi--t J: 0 vcn� c Iv cfftE L t.i::" '· c. ti, c vt.:x-J-�1¥.nc, � 2 vcffi-t 1r 1 �n 1r 1 

*vt.�Ji'. c ct vc..:Lt:tm L, c < vc 40 m tJ�-c:·vt.�,�vctthn-t G. c. Q) J: ? t.i:: 1r 1 Mn 1r 1 

•Q)����n, ���%Q)��%�c�b�--cJ:<ffi�L--c�1J, ��1t��%c�•� 

ml�:ltfllt!mil,. � Q)fIJffil±I vc J: G t Q) c ;If; x. �ti, G. 
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Fig. 2. Vertical distribution of nutrient matters in Lake Vanda. 

••Q)�n. --t�b�Wffl®, M®, 7:,;�.:::.7•Q)�••Q)������2�ffi--t�, 

M•n••Q)��-Ji'.�-;fff-c:·.1:,i.Q c, J:Jl-c:·vt. 2 ,..,._, 3 µg-at/1 Q){J£.mt-c:-� G iJ\ 50 m � J: 

IJ :1-thll L, 54 m Jlvc.ffi*il�ffl.h, 81 µg-at/LQ)i@i•mt c t.c G. Lil" L, 58 m tJ�'"t:'vt.fftE 

L f.t'-''. C. ;h,vt.Wffl®n••-c:·t IP]•-c:-� "'.) "t, 54 m tJ�-c:-�jr L "t", G. 

� 3 vc�••••1tfttimQ)j'r}����1.G-t. IP]�vc c. c. vcvt.��IH1:••it c,. �t�•• 

Q)��•tt••K�i"°Gfttl:��W%$'1:'*LktQ)�ffi-t. �-•tt••n54m]I (� 

ffl®, ffl®i�·*Q)ffi:kJI) vcffi:k�� L, -t:";h,tJ}�-c:-�jr L "t"' G. ..Q) "-' nQ)fftflt 

�.7:,i.Q .c, �]171(-c:·vt.7 :/ �.:::. 7n••Q).1:,i.iJ�fftE-t G. C. ;h,vt., 58 m u�·-c-vt.ffiff®* 
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Fig. 3. Vertical distribution of N-compounds in Lake Vanda. 

itiJtr�9--'L, 60m Ui*··ev:t�®-ttfilU:tJ:Gkotivc., iil1i®·�-iJtxl5t�.n-c1.,,Qc. c, 
'i tc., ,,� 1 -=r Y 7 O)fJ=tEvc. J: Q m�m,*tJtt-c c. IJ, }]£• -·ev:t 7 / 4:-=- 7 t��-il��nltfFtEi"" 

G t::..ot> c�x. G.tLG. 

4. 2. �=-;NI (-r1 7-�) 

�-=- -Bv:t*B c g§BiJq%1.,,J](�--e*av:i.tL -c1.,,Q. ±�1t�nlt5tir� G7J.Q c, c. O)*g§ 2 

"JO)i�v:t, � < �tJ: Q 7.K�O)BiJttav:i.n, 1 "JO)a�Mnlt L -c 1.,, Q c � *--c J: 1.,,. 
7j(i/l!7.t1fj�d}.Q C, *�'1:vi.7.Ki* 13,.__,16m •vC.7.Ki/l!ffi::klii (6°C) �*-rL, -1f, T1 

7-:1kfuJO)*Yffilvc�-tGg§B--c'v:t, 7.K�6-----7m.vc�::k- (2. 2
°C) ��"?-c1.,,Q. 2"J 

O)B ct -t.tLLli*--C'vi.7.Kill!v:tffi:r L, }]£•--c,v:t*B--c' -2. 6
°
C, g§B--C' -4. 6

°
C O){fill! c 

mtF®*�*a--e�13m.'i""e, 5B""e�8m.'i""e���tt8K�G. �Bct-t.tL 
U�·-ev:tf@,i%(vc.i}iJX9--'L, g§�--C'V.t 15m tJi*--C'�®-tt8ctJ:--?-C\.,,G. L,iJ:.L,, ,,�:,;jtB 
--C'�lli�.ntdMHt7.K*v:t�lli�.ntJ:l.'. -15, *B--c'v:tg§Bc�tJ: /J, ]]£Jii--c't 1-----2ml/l 
O)mfF®*iJtfFtE-t Q O)iJttt § �.nG. 

*it:liifflO)fJi1i?t1n t *�· g§a··ev:t� < �t.c "? -c \.,, Q. Y :-1®8 Y :-10)fcli1i7t1n�7J. Q 
c, �4vc�-tJ::Hc, *B--c'v:t, ,,�:,;ptBfqJ�vc.�M�lH�.ntJ:1.,'. LiJ:.L, iffi�""ev:t 
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Fig. 4. Vertical distribution of nutrient matters in Lake Bonney, 
east lobe. 
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Fig. 5. Vertical distribution of nutrient matters in Lake Bonney, 

west lobe. 
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20 m tJ�iJ� G � < ft.. 9, �Ji ·ett� 5 vc..ffi-t J: 5 vc.., o. 8 µg-at// OJ•J3t c ft.."? ---c 1.,, G. 

� 4, s vc..� GtLG J: , vc.., 1r 1 �� 1r 1 *�1::�nm. �rm c i vc..,..::: :/ ji'™ c �t�tt.. G tclI([ 

Jt1ff�ffiL-t1.t,G. '"ttt..b'tJ, *™'"t:'f.t 15m Ji#ili (7K&ffi::kli) vc..ffi::kli�i 'tJ, -th 

U�'"t:-�ir�&L----c1.t,G. L-iJ�L-, ��'"t:'vi 10m U�iJ�G 200 µg-at/l fiJ�OJvivf�JE-!3t 

�*1tir!fhOJtciI([Jt1ff�� G c, ii�®��*OJJ}{ff�i� 4 , 5 vc..ffi-tJi 9, *™'"t:'vi 20 m 

Ll�'"t:'>Ej�Oc..t�tJr.tL-, 30m '"c' 400 µg-at// §IJ�O)r@J•J3t'"t:'�G. L-iJ�L-, �™'"t:'�i 8m # 

ilivc..ti::kli�:fr#'tJ, -thLl�71�Gr�&L-, 26m Ll�'"t:-vi1¥i'EL-tt..1.t'. c.OJc. cviffifF�*• 

�1!lf�,��*:tu J: a�t��*O)���tt�*vc..x-t-t G 1¥i'EJt71:. I?�*-· �tfhmlbOJtFi'E�ffi 

-ti OJ C�X.G C. c 7]�'"{:-� G. '"ttt..b'tJ, � 6 vc..ffi-t J: 5 vc.., *�'"c'viii�®��*71;�Ji'"t:' 

±�WJt� L-?b G iJ\ !IH�®��*' 7 :/ -f:::. 7 ��* i ffiEi" G. C. .tin� I? i �tfhmlbOJ 

fFi'E �� x. G c. c iJ� '"t:' � G 71\ ,..::: :/ jrrm OJ J: , vc..f§je '"t:'vi ft.. < , IB?.�71t� c. 9 , G vi c· '"t:·v-1 

tt..1.t, c. c �ffi L- ---c 1.-, G. L-iJ,. L-, �tfhmfb71;jig?1:Jvi, ,..::: :/ j(™· ;f::. -™�� (t.J,rvc..ffi-t) 

0) J: 'ft..7t1ffvc..tt..G c�x. G.tiG. �™VC""..)l.,,'"(�G c, ffifF®*:tu J: cf� Hc..ffi-tM�l� 

�*OJ'.7}:;{ff, �Ji'"t:'OJ 7 :/-f:::. 7l��*OJ1f;(E71� G, 7J(Uli71; 0°c Llr'"t:'� G OJ '"t:', ��71: 
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Fig. 6. Vertical distribution of N-compounds in Lake Bonney, east 
lobe. 
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Fig. 7. Vertical distribution of N-compounds in Lake iJonney, west 

lobe. 

4. 3. 7 IJ ?i?JL-;NI (T1 7-�) 

27 

mJ7j(0)1t5¥=ffi.Jft�i wJjuS:O) J: 'vc$7j(ffi.Jftvc�" ,iJ\ m5t&��i$7j( J: 9 cb {!£&�--c:-� Q. 
7](r!l\.5J-::ffHii'm:1JCf--c;-�i 0. 2°C --c:-, 8 m �vcffi::klii (1. 9°C) "a:'ffi L-, 71(� c c cb vc� 4' 

vc{!£ < t.r. IJ, �jii--c:-�i 1. 6°C --c;-� o. 

m��*0)5J';fff"a:'.7J-o c, 10 m t-J�--c;-��*ttli� c t.r. IJ, /� Y fi'm!AJ� 8 m �11� G1*1t 
7,/(*'/Jt�l:fj � .ti, �}ii 16 m --c;-�t 22. 6 mg// O)&�--c:-� o. 

!J Y�)t� !J Y�i� 8 vcffi-:t J:, vc, �Jii7.kvc�"'1lt!t"a:'ffil.-, 16m ]ii--c:-�i 50 µg-at// --c;­
� o. ;:_ O)�-�O) !J :/�� !J :/�i. 7 !J � -l! Jvi\'jij'/JtwW:� < vc�--:> 't, ,l�O)�*-:t O;: 
c 11� G, ;: .ti G�¥1.JO)�-vc J: o cb 0) c � x. G.tio. "! k., -t"O)tJI([7t;fpO)ffiltJ11� Gr 1 � 
t�r 1 * c 1AJ�i'm�ttf1t¥J.111� GO)�mtH11t�x. G.tio. 

� 8 vcffi-:t J:, vc, r 1 �t�r 1 *�i/� Y 3l"WJ!AJ��� cc cb vc�;!Jlll.-, �Jii1::'r�"'•� 

�*1tir¥J.Jvc -?", 't .7J-o c, � 8 vcffi-:r J: , vc, 1il13�l��*'/Jt:@:Jiivcbk. IJ �1£ L- 't", t.r. · 
"'· � 9 vcffi-:t�*O)=:�:to J: rJ:@:��tt�*vc:xf-:t o �1£.ltiJ� G.7J-o c, m�t.r.�¥1.Jmlb 
11tffb.ti 't ", Q cb 0) c � x. G .ti o. 
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Fig. 8. Vertical distribution of nutrient matters in Lake Fryxell. 
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Table 2. Concenationtr of nitrogen compounds in some lakes. 

In Japan 

Lake Biwa 

In Antarctica 

Langhovde 

Kitamine ike (temporal) 

Naka ike (temporal) 

Vestfold Hills 

Deep Lake 

Dry Valley 

Lake Vanda 

Bottom water (64.6 m) 

Ground water 

No. 1 (72.2 m) 

No. 2 (75. 7 m) 

* in g/l 

Cl 
(g/kg) 

0.0053-0.0064* 

100.4 

3.492 

1 60* 

74.28 

94.24 

1 08.7 

0.0-0.6 7.6-8.5 

0.06 0.49 

0.06 0.10 

0.03 5.40 

0 0 

8.2 0 

7.8 0 

4.2-6.4 

1.0 

0.1 5 

-

10.1 

47 

1 9.6 
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Table 3. Concentration of nutrient matters in inf/.ow waters collected 

from the Dry Valley area. 

N02-N N03-N NHcN Si02-Si 
Location 

(µg-at/1) 

Lake Vanda I 
Melt water from Lake Wright 
Lower Glacier (26 Dec. 1972) nil 1 .  79 4. 88 3 . 0  
Lake Wright (26 Dec. 1972) 0 . 04 1 . 59 3 . 27 3 . 0  
Onyx River from Lake Wright (26 Dec. 1972) 0 . 00 0 . 36 0 .00 

I 
1 2 . 0  

Onyx River weir ( 1 7  Jan. 1973) 0 . 38 4 . 50 0 . 00 I 97 . 0  
Lake Bonney i, 

Inflow from west (5 Jan. 1973) 0 . 74 1 5 . 5  nil I 91 . 0  
Inflow from east (9 Jan. 1973) 0 . 33 21 . 8  nil i

i 

95 . 5  

6. 'i 

POcP 

0 . 43 
0 . 37 
0 . 04 
0 . 25 

0 . 8 1  
0 . 58 
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