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ON THE NUTRIENT SAL TS OF THE SOUTHERN OCEAN 

IN THE SECTION BETWEEN 

QUEEN MAUD LAND AND SOUTH AFRICA 

Masaru SHIOZAKI* 

Abstract 

The senal observat10ns were earned out 

along 10 ° - 15° E at every 5° m latitude m 

JARE-7. In the Antarctic Circumpolar 

Water, 2 4 µg-atoms/L of phosphate-P, 100 

µg-atoms/L of silicate-Si and 35-38 µg-atoms/ 

L of mtratc-N were observed There was 

difference between the distnbut10n of phos-

phate-P and that of silicate-Si, the maximum 

values of phosphatc-P and mtrate-N were 

observed m 400-600m layer at 60°S, but that 

of silicate-Si was at a depth of 1,500m Re­

generat10n of phosphate-P and mtrate-N was 

observed m 400-600m layer m the Antarctic 

zone and the Antarctic Intermediate Water, 

and the regenerat10n of almost all silicate-Si 

was estimated m the Antarctic zone 
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Fig. I. Locations of serial observation stations. 

1. �tE®*: Winkler $. 

2. l) YW!rm l) y : $Jttmmu:tl'ttt1) vc J: 0. 

3. 7" 1 ®l�?"" 1 * : lmt-t:ttmurnttvcJ: Q. 

4. lm11�Ml��* : Griess-Ro mi jin $. 

5. 11�Mf%J�* : Mullin and Riley f1;:2l . 
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Fzg 2 Variation of dissolved oxygen, phosphate-P, silzcate-Sz, 

mtiate-N, and mtizte-N (Dec 1965). 
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Fzg 3 Variation of dissolved oxygen, phospate-P, szlzcate-Sz, 

mtrate-N, and mtrzte-N (Feb 1966). 
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Fig. 6 Distribution of silicate-Si zn a longituduzal section zn the 

southeastern Atlantic Ocean Units µg-atoms/ L. 

Fig 7 Di:,trzbutzon of mtrate-N zn a longitudinal section zn the 

southeastern Atlantic Ocean Units µg-atoms/L 

2 

// 

/ 

4 



No 27. 1 966] (2203) Queen Maud Land c @7 7 9 n jsjO)ffiffi{$v::.:tovt �>ta't.r;g 95 

1 000m Ji vcJ::jf. L t.:..'&Jt.:.. IJ ··t- vi 35µg-atoms/L c ft:. 0 . 1¥fffilmffi:1.]( (Antarctic Circum­

polar Water)11l ··nt 35"-'38µg-atoms/L ·-c�wm vc;l.$]---C '&J Q .  lJ Yffii:lj[ C fAJtj 60° S (7) 

400m J1 -emtr@1{t1iiJ�� G:h, S:. (l)ffi:*:Jivi1¥fffi?XJi7.K� c iw'c < . Lt.:..iJ� --:, --C , �¥f®j_;g(l)11}1:_ 

t lJ Y ®j_;g c 3f m vc�JH!� L --C " ,  0 . JfEJi 7.K (7) {t1i vi �Ji 7.K (7) {t1i c '&J i 1J � b G ft:." , .  

!J :/ ®� c Jr 1 Mtg O)f§J1 vc� � ,  -c 

1J Y�:lj[ t.1i¥f®:Ij[ c vt J:  < {r.lt.:..%:W�ffi-tt.:..oo, 1J Yffii:lj[ t. 1r 1 ®:Ij[(l);t§;t vc..-":)" ' --c�tt 

7c:fift:. ":) t.:.. . 60°S (7) 400"-'600m Ji --C' lJ Y®j_;g(l)ffi:*:JiiJ�'&J 1J '  ffii*ffi,J\Ji t. -iz-t 0 -=- C 

iJ,  G ,  � L " ,  lJ Yffii:lj[(l)11}1:_nq=rft:.h:h --c " ,  0 t (7) c }�,h:h 0 .  1r 1 ffii:lj[ (l)ffi:*:Ji viJ�)c� 

< 1500m �#ifr--C-� G;h Q .  S:. (l);t§;lvi lJ Y°ffilli[ c 'r 1 ®:li[vc�" ' --c*�:lj[iJ�11}1:_� ;h 0 ;! 

�(l)fflJlK J: 0 t (l) c �h:h, 1:.�� J: �� (l)m��K� � 0$M;t�ii� 1J Y®:Ij[ t. 1r 1 ®  

:1j[ c (l)jt3j vc�il :'&J  1J ,  fi:i�vilV�s"J�£ vc$M � :h, �" , Ji vc --c ffi:*:7c:ffi-tn\ 1f�(l)�ii 

vi, $MvcJ! )c�it=1j'i'� L ,  1:f,0(1):JE�il:�vctt� L t.:..m --ctt:*:n�� G :h 0 .  %:WiJ· G t  §J:J 

G iJ,ft:. J: 5 vc.., 1r 1 ®j_;g(l)iJ,ft:. IJ (l)-fr�%ii�tt�J£J::-c-11}1:. �:ht.:.. t (7) --C''&J lJ ,  *#fM(l) 1r 1 

®���t-if*il�Hii!fEvcttfi L ,  tiii!fEvc--c 1r 1 ®:Ij[n:#fJW11}1: � :h  Q$%iJ�, 1r 1 ®j_;g(l) Jt:W 

(7) s![@�El"J ft:. t (7) -C vi ft:. " , -:. c ii :  5 iJ.iJ� x. Q .  1 JJr1:�vc�J& � :h t.:..1&ti�1!lt � :ht.:.. 1r 1 tlffivi , 

.tt�l¥J$MiJ'.�£ --C''&J Q C  :z:;;b;h --c � 1J 7
) '  -=- (l)ffI(l) t (l) viH: C Iv c'ft�j£J::-C'#fM-t 0 t 

(7) c ,�,h:h 0 .  

1r 1 ®j_;g(l)11}1:_vtvf c 1v £1¥I1Eli�F'3 -c-q=y ft:.h:h --c" ,  Q (l) vcJ:t�. 1J Y®:Ij[(l)�iivi, mffi 

?X!i7.K$ vc�" , --c  t iJ •ft:. lJ 1i5:mvcfift:.h:h --c " ,  Q .  

]!iJl!FnHtl/!H,,'JHC �" ' --C lJ Y ffit.li[ vi 7&, 8� vcJ:� 1JO-t Q iJ \ 'r 1 ®j_;g fl 1¥I ffi!t j)UJR vc�" , --c tJJ oo 

--C :L�jJo-t 0 . :o:E "=' --C , fili:1¥fffi� (Sub-Antarctic Zone) --c vi lJ Y®.li[vir'§Jb.l��ffi-tn:, 

1r 1 ffii:lj[vt3pmvc&ft:. " ' ·  -:. {l)il§:vi?X(l) J: 5 vc..�x. Q s:. c il : -c t Q �P'0 ,  :tRJi7Jc--c vi;f, 

ffl�(l)-MK J: IJ *�:lj[��T-t 0 .  'r 1 ®:!j[K� L --C t 'r 1 tiffi(l).MK J: 1J � L < �T 

L ,  tl4o/J(l) JJJ(&'i' '&J 0 ;¥EJJr:trptlJ L --c " ,  0 t (7) c ,�,h:h 0 .  1:tfmvct�!& � :h t.:..*�ii[ffivi, lJ 

Y°ffii:li[�(l)$)W(l)�£ft:. t (!) (it�!& �:h 0 c [AJ�vc[AJ C)i -C 11}1:_ � :h  0 il\ mMmlfUt:. 'r 1 

ffiimvt*!l -c- v:r.vt c 1v c'11}1: � :hf, J: 1J �" ,Ji� c Jivi:h, � (7) �*!171($(7) 1r 1 @i:lj[vt 

mvc1Gz L t.:..:J:kfilHc'&J 1J ,  ,lm4?!;(7) ltZ:& 'i' '&J 0;&JJr;J:rpftlJ-t 0�1z;l c t ft:. 0 c � x. G:h Q 6 ) .  

ffiti� vcto vt  �*�ti[ O)Jj}l3z 

-=-:hi --c-jzj!�t.:..$f"pJiJ•  G IJfl G iJ •tt:. l ? vc.., 1¥J;j:i_j� i'.) '>  G vi*�:lj[ve'� !vt2:1¥iffi?XJl7J(� l � 



96 

�M7J(/J ,::lt::1HCuiE/±l L ,  ��:(7)%:ittt�/J�Jt� W � ;h  � .  � ;h vct} � /),x_,  wJ:ftl�ij vcA -0 l* 

G �@7J( vi::lt::klZ§tf�vJR C7)1L1*=R� Cl) 7J( -C ctJ Q L /p L,  � C7)�w7J( cb 1=rI T L  -c :t� Qj�J:r% 

*Jftt£C7)1¥J:f:'1L<k�7J(i5 J:: rf).['.£�171(/J ,  G*J!t.J;'&C7) 11U2i-'2:'5:vJ6 \ 40°S C7) 20QQ,--..,3000m vc;i1 L 

t:Jtt.i1r-ut /J ,tJ: 'J C7)il'.iJ*�t&C7)7J( l ts: 'J ,  40° S C7) !J YrJJ2t&l1 J:: rf11MJ�iti1C7) �ill:C;J1n � vci5 

� '  -C 4{;,:'}' ti!id\� lJ :52,[±J � h Q L /J ,  L ,  rm·�*:ifltfJJt-C 1 000m m vc_c_Yf- -t" G�, -t" ('J..:Cl)* 

iltX,?JC QA., t-:)fJ;@Z{k)fJ7j( 2:: ClJ �l *u)M Cl):j'if 1:/J  :rlife vC{'y tJ: :bJL , %:itthl 0) [;!Uc?� ]t(rJ· , ?�j 

*�tt o) 7]( l fJ: I) wHlt.wJ vcA I) '  *11�C7)�y_.)['2:'{;5J!:'J if. f-:_, � Cl) j*)r@ vci5� , -c .  Jf-'Ef�7j( Cl) 

::lti[/J ,  ndge vc J:: I) -Jdjvf G h  -c � ,  Q f-:_ <f) ,  Jl\}�7J( ('Cl:: Q � Cl) lfJrllii vC}i (rJ GR}iililw! /J , G C7)%:il 

iJ1 Cl) J"J � tl\ U i �rrnt vC :'Y' tJ: 1t ' ,  4@ Cl) {TI!] 5lv i -ltfr Jii C7) dJ- -C cf) I) , (ill Cl) 3',, < Cl) Y1YJ ::lt::17 [PJ Cl) lffr@ 

'2:' fl'.; -c tJJ <iJ -c :fc:1?: tJ: *i�Jj,i\_ Cl) Jlx 3Z v:::. /) � ,  -c Cl) 1fti: �i /J ,  rTJ #� l tJ: Q 

�"@I fi ts: .,.:i f-:_ 1 0°"" 1 5°£ Vc!J ,ts: 0 ;[� , {_s'.z�-C � h if. -C vc::._ {J 1J: :bh f-:_1UUJ[1J l L -C , Drscov-

ERY II ( 1 9334-)7 ) ,  OB ( 1 957if) 8
l %0 J:: rf'WJfiJL ( 1957,.__.53:-q-::.) 9

l q./) :cf)(rf G h  Q .  � h  

G C7) nA{llUit1 :1,J� l Cl) ltrgQ�ii '2:' fr ts: 5 Jt 1!1iB'J�-tJ:{i8:'2:' if, -t" 1{J �B7il o) �J�i 7J( C7) {�1 vc 'J t ,  -c lt 

tl--:t Q l ,  V Ytt� vcl;G L -C vi , JARE-7 C') Jjij{;- Vi , via 2.4µg-.1toms/L -c ctJ iJ ,  JifjJ.1lJLCl) 

JJ�f;- vi 2. 1 ,.__.2 2;.,ig-atoms/L -c -?-\b'.'.1,,'tJ: < ,  DrscovERY Cl) lJ�{S- v'i 1 9""'2. lµg-atoms/L l � 

v:::.:'}'tJ: l. , . OB Cl)t}h{-;- vi , 2 2"'-'2.3µg-atoms/L l vivi [Iij L{u'.I'2:'7f, -t" i t-:. , �'- 11Il UJUJ[IJ � 

hk 60°S C7) !) y ���Cl),Ll&_::k v=-/)� , -01, �H: !1!ii JL O) :LcSi;- vc t j({,f [f1J C:ic&1r�f vcJ! G ;t1, Q/) : ,  

DrsCOVERY C7) J.�i HOi1*-H�lli� v:::. vt:frid:v'i_fu G ;h-f, ,l Cl) [ji�E{1u.vt 40°S Cl) 1 000m 1;11 Jli v:::.J;!. 

G;r't , 2.8,.Lg-atoms/L l 5,; 5 (,'=\J � ' 1[f7'.l ,MiiJllJ � h  -C J-:, 0 ,  1J Y�lliCl) fY �tJi vi c ,4,, �- 7'.1 :Illim1� 

ll o) T='f1 i�{J�fil?i l](-C fr ts: :bh -c � ,  Q �"' !ill C7) t&Jt1Jit ;\,f� v=. :k v , -c t 14J fj?xJ�· 7J( 1=p vc�.illi.:A:J� 1J :J! G 

n Q /J , ,  L /J ,  L ,  v Y@!J:'i11 Cl) +i:J 1Ji m fi� � o) )]. /J :  J:: 1; �- L � ,  OB C7) :LJ1;i;- vt /J ,  ts: 0 ,f:f=JJ1t L 

-c � ,  -c,  60°S '2:'f�r:::_ L -C -l  o) 17i'1::Jt-c H�-=J--/J ,fj'rJJ: 0 , Tf1 -C ti 2 2"'2.3;.,ig-atoms/L o) !J ,t£ iJ :i� 

-· ts: ;}�fl '2:'if.-t" 60° S Cl) ::jt -C vi 55° S vc!J , vl 200m /J ,  G 4000m vc� Q i -c 2.5,.__.2 6 l 5,; 5 

7 1  ri£t\'[Cl) J.}h{i-<7J)f�JL-C vi , 0!-g� 7Jq1 70"'-'SOµg-atoms/L -C �j,, ,J\ � < ,  DISCOVERY C7) 

:LJ;!,i� vi , l QQ,.__. 1 1 01.,ig-atoms/L l !J , tJ: rJ J:: < -I!:z L -C 11 ,  G {iij�tg:l;'� vc[m L -c v'i , �" @! Cl)Jj!IJ;i'. 

{u�Hi WffiNJ�l]c-C v'i , 35,.__.38µg-atoms/L -C 2t:> G ,'J , ,  JARE-4 -C <*cfJ-l�Cl)JilU;r � ;h td[l[10 )  

-c vi , 20""'25µg-atoms/L l !J , ts: 0 1J\ � 11 , {@''2:'�-t', �" @1 Cl){iijrJJ!t;:Uc v-:) 11 , -C , N : P ratio 

� )]( <iJ Q l . l?A ,ti JNH�7Jc -c v'i , t(J 1 5  C7) {[Lf 17 ;  1� G ht� 



No. 27. 1966] (2205) 97 

n� J: 5 vc{ll[-l- 0) t 0) vcvt5HJr*vc J: o t 0) t �:}' zlb  o c ,�,hh oiJ\ 5t:;fp 0)�-=f-O):f§� vc 

"J\t , -c vi ,  &;f{JL O) t!lil vc J: o t 0) ,  i f-:-t O) fm O)  § �ffl,� c 0) '*1Jl 1li., 7,kO)ikl� c #fjr$ 0) :-s'l 

f*.:ii1 c 0) 1*jJf,11.�FJ:19ID:L� vt � < ,  41f0) J: IJ � < O) fm�UMf*O)�fliJ�-!;TJ� �ho .  

1) B *®1'F$� mi1'Fil'l{llJJ;J:�tt, 1963, 
2) MuLLIN, J B. and J. P. RILEY' The spectrophotometric determmat10n of mtrate m natural 

waters with particular reference to sea water. Analytica Chim Acta 12, 464-480, 1955 

3) DEACON, G E. R . .  The Sea, by M N Hill, 2, 281-296, 1963 

4) DEACON, G. E R 'Discovery' Rep. 15, 1""' 124, 1937. 

� ����. �m*�· ���� � - � � � � · mffi v � y 7 * � � � A �� �mi*� �*�mm 

r:::.1*1--t � 1t$1¥Jwlu:1:E. mffi�f-+, 8, 40,..__,56, 1959. 

6) ARMSTRONG, F. A J · Chemical Oceanography, by J P Riley and G Skirrow, 1, 352,..__,355, 

1965 

7) CLOWES, A. J. . 'Discovery' Rep. 19, 1, 1938. 

8) CAPURRO, L R. A . .  IGY Oceanography Report, 2, 1961. 

9) lsHINO, M ,  Y MORITA and Y. SAOTOME Note on the oceanographical surveys m the Indian 

Ocean and the Southern Ocean. J Tokyo Umv. Fish 1 (3) , 103-230, 1958. 
10) �lffi r.!i : � H k  B *ffiffiitg:l,gxfm,JlUAal$�f�.  ffiffi�t!-, 13, 17-28, 1961. 
11) SvENDRUP, H. V., M. W. joHNSON and R H FLEMING. The Oceans, p. 605,..__,625, 1954 

( 1966'.ff. 9 Ji 20 B ��) 


