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SEASONAL VARIATION OF CHLOROPHYLL-A AND HYDROLOGICAL
CONDITIONS UNDER SEA ICE AT SYOWA STATION, ANTARCTICA

Takao HOSHIAI*

Abstract

From March 1967 to January 1968, ecol-
ogical studies on the seasonal variation of
the chlorophyll-a content and some of hydro-
graphic factors, wviz chlorinity, dissolved
oxygen and pH under sea ice, were carried
out at Syowa Station

The results obtained are as follows

1 Judging from high concentration of
chlorophyll-a, 1t seemed that the dense po-
pulation of phytoplankton was formed under
sea 1ce during the Antarctic summer season
The chlorophyll-a ccncentration 1increased
and decreased in accord with ncrease and
decrease of the solar radiation

2 First, the chlorophyll-a concentra-
tion increased and reached a peak in the
surface layer of the sea water (0 m in Fig-
ures' Increase of the chlorophyll-a concent-
ration 1n deeper layers occurred later

3 In the sutface layer two peaks of
the ctlorophyll-a concentration were recog-
nized :n both spring and autumn, but one
peak mn each of deeper layers in summer

4 Influence of the thaw was remark-
able 1n summer, especially in the surface

water Consequently, a thin layer of water
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of low salinity was formed beneath the sea
ice and 1t seemed to remam till autumn
Water of high salinity occupied the layers
deeper than 4 meters, and was hardly 1n-
fluenced by the thaw

5 The seasonal variation and the verti-
cal distribution of dissolved oxygen were
correlated with the temporal and spatial
distributions of the chlorophyll-a concentra-
tion

6 The variation of pH was also related
with chlorophyll-a, so that the pH value
varied with dissolved oxygen In the surface
water, however, the pH value was influenced
not only by phytoplankton but also by thaw
water

7. At Syowa Station, two stations were
chosen for this study but lttle difference
was recognized between them with respect
to the oceanographic conditions

The results obtained at Syowa Station
were compared with those at Mawson and
McMurdo In summer the oceanographic
conditions at Syowa were similar to those at
Mawson, and m winter the conditions at

Syowa resembled those at McMurdo

Research, National Science Museum, Ueno
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QmBT, smr 7 4 ta @EOHINID B, FEBER LA LR bR,
L2 L, 1 AQBE R AEERBEE ) BT 22 53 pHEEE < 7% 4m, 6m, 8
m D &BC KT ZpHOU T L < GHEMFORLT L FIrL T2z 2 2m UEDOERE T
Aty e oKD 2280 b7e <, pH ORBHINY 75 v 7 F VIE XD HERDOFEH EREL Z

FTELLDEEL BRS U ED X3 pHOEFHZOWT L, FER MO & B b4
BUEHETHDHE D
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St. 2 » pH ofE, ZEERL St. 1 LALTH%.
HIz 5155 pHEE Bunt (1960) i X h £~V v b#E X hTWv 5 (FEE8.86)-
—%, ¥ 27 ~~— FOpHI3f&E8. 09T (LITTLEPAGE, 1965). BRFMHD K& MH 8.681% € —
v vl Fio, pH B EERORB RS EX /R TS &3 B 3 AT A LA FE
TH 57, EBOpHEBN ST - Ak L EWOIER LITE S o Lkt —v v, BRI
THELBRETHS.

M, =—v v TiZEy pH (8.62) TR bhLETHETHSL. v 77—
FERBRITCI, AR5 pHOEINE <, ZOBEBO FIEIEIW T TE B/
=1

25. &bYIC
AR Tk 5 7 e 7 4 ra REOFEHELEEY T 72 b v b D <
=, EOBEL&EOE(LE Y, £~V v (Bunt, 1960), ~ 27 ~— F#Hh (LITTLEPAGE,
1965) DFER LB LA X T& 7. Lo l, @BAOTTebhicfiiizs -y v Tk
19566 A7 B1957F 2 AFTTHH, =27 <~ FTIXINIE]L ANnBI2AFTTHES. i
- T, TExDAEMY KT HHETIL, ZO8EFTGER Licd Tkl bigw. fR0%&
HEDOEBDIEH M5 fedie, ZHEMOBERO—HEE 1 wRL Tk .
X1 ®=-VV, =7=—+t, BBM3EMDIFHOLEL

Table 1  Companison of oceanographic conditions among three Antarctic stations.

o Ghloro- cl- O: pH
Station Period Depth(m) (Ir)n y/ma) (%o) (mi/L)
l\g/iax Min Max | Min Max | Min Max
Mawson St. 1 June '1956 to 24 392 | 0.62 19.38 | 6.53 12.22 | 6.87 8.62
St g | Feb. 1957 100 215 | 472 1902 | 625 1445|742 886
Jan. to
McMurd Dec. 1961 290 Ca 2 [34.05% 34.99% 6.08 8.59 | 7.63 8.09
Mar. 1967 to
Syowa St 1 Jan. 1968 9 11.93 1.12 18.69 | 6.62 14.25 | 7.16 8.68
St 2 Apr to Dec. 92.5 0.46 [15.38 18.69 | 6.26 8.53 | 7.92 8.05
1967
* salinity

BOSEFEO@EKY, =2 ~<—F, B0 mEM T BREFELLE. CARCKEL, £—Y
VOBALEATZE 2 e b RVGEBKE 2 TE T, Fh, BRI ERE L2208
BIED BIRHOZETHTHTH - oh (F2,EK3), €— v VIO = 2D RIS DR OB
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i, KORBEBIE LT\ 5 & Bioh b0 /e h KE I ERDERD b, FrCKHCEE T
Hotle. CRHDOHEEND, EFKBEOMEFIRIIAIL ) EMT, FRU-EFHOMIBM UL D
EEZ NS, (EoT, KTDT5v 7 F vOEREZIFOLNMTT L DITIXFICLEL O
HMTOBMUI»LETH D, AR FEEYR > T AL EAEL%. St 1 & St 2
DEARERYF 2 LRI TR L THL.

19651235 61968F | A T, + v 27 A BRAD @K IENBEC I » THET D &V
5Z Lixiedotc. EZ AN, 1968FTUIFNTIE L BAAEKIC L F v 7 LT h e b I
WBAKE A TE I E VS 2L o K DORBEOFRLENL, 4K, @RKOEEACT 7
VI rNVYDREEGAECKRERNFEREZHIITTHSH. BOGENET LR, £05b
DL DD E Tl FRIVISEEDEFY WD 7ediT, pis h RN I 7 2 il o
YERTHIEDBEF L EEZBRD.

3. & 7

WEFNAEHIC 5\ T19674E 3 A H1968F 1 A& T, K ToHm 75 v s bvorsren 7
4 va OREOEMATZREL, b T, BEFRE, AfEMFEE, pH ZAE L. &R
RO TH 5.

. 7ee7, LaBOREEIMHIAHEOMBICIE-TRI -7 Z7re 7 ladf
EaLY LT, Bk ey 7 s v 2 v o BE SRR I,

2. smm7pra BEX, ¥4, RETHMML, €—212EzL. BUED/re Ty
LaDPITIE N THED, ©—21I0ETLIHHL B e

3. EBTUL, H#MKZ-oDsrrr7 4 ra OEEOY— 725835 R, 2m RO FTUL
Hiz—o0 -7l bhi.

4. B pSEokomE»Bbh, B, RETHE TS . TOMR, @KET
AR AR DECESE S W E THECT 2 £ F 2 bhvie. 4m DEOBICIL& AL
DEFRIEFEL, TAKDEET DI -1

5. AUMEROEMETHER|ESFEIL, /R e 7 40 a EEDFELE & TE/SM &
CEAELILDTH T

6. pH O&Tht s mr 7 4 ra BECESHE HEEIY L - B2 m L LLEET
VIRSERPK O E Y L 2T M A bh R Lic.

7. R OBPIY 2 S TR 5 7o, TS COMABTIE REN L ERITRD bh
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Table 2 Oceanographic data of Station 1, 1967 to 1968, at Syowa

;%1’2"—1\43, 12 Mar 19 Apr 1 Aprl0 Apr23 May2 Mayl2 May22 June4 Junel7 July4 Julyl4 July26 Aug 8 Aug 18 Aug 3 Sept 7 Sept 19 Sept 30 Oct 7 Oct 18 Oct 28 Nov 4 Nov 16 Nov 26 Dec 5 Dec 13 Dec 22 J
ec ec ec an 4

Depth
Chloro- om | 09% 124 264 192 007 005 0035 005 005 003 002 004 002 002 002 0ol 02
2 043 051 010 017 005 004 00+ 004 002 002 002 003 00l 00 00l 00l 00 oo 003 0 0 005 00 o 9 o4 o4 28 613 229
phyll-a 4 057 028 010 007 006 004 004 004 002 003 002 0035 00 002 00l 00l 00l 002 005 00 goo oo oI 010 016 020 o5 165 485
6 |03 018 000 007 005 005 003 004 005 002 002 005 002 00l 002 002 00l 005 004 go3 ogoe O% QI 010 016 00 08 o0 56
mg/mt | 8 028 018 006 009 004 006 003 004 002 002 002 003 00 003 00| 02 00l 002 4 007 005 008 009 005 0% oa OF 0B 4e
017 027 416

Om | 299 318 49 1361 1805 178 1804 1832 1837 1837 1839 1831 1841 1812 1841 18 47
Chlorimty | 2 1712 1710 1729 1{} 70 lg 32 lg 32 lg 04 lg gg lg 43 185 1839 1831 1845 1831 184l 1850 ig 3(7) ig Zg }g gg {g g: }g 1%12 }g :; }g :; 113 33 }g :; by 2% gsn 228
4 1832 1804 1800 1800 1832 1822 1843 1 1843 1843 1839 1831 1843 18 43 18 19
; 837 1852 1847 1829 1838 1838 1841 1847 1847 1847 1847 1819
8

Joo
1869 1832 1828 1812 1835 1832 1843 1848 1843 1871 1845 1831 1843 1843 185 1852 1850 I8 49 1856 1847 1847 1852 1852 1852 1849 18 38 Bl B2 12

]

=)
)
©

Dussolved

0 0 9 91 794 794 79% 783 7 55
2 82 828 B85 856 83 837 830 807 B804 79 771 776 753 74 73 33 4 a2 70 6% 677 % ¥ 1% su 919 9o 950
oxygen | 4 840 795 85 838 8% 83 832 78 79% 78 78 778 740 75 733 73 712 73 713 e o &I & S0y % L T o8l 9
6 810 768 855 868 858 B840 B840 798 800 78 78 777 749 75 735 7 712 7132 719 egs o cogy S8 702 679 698 695 7i0 o912
miL | 8 802 73 831 86 835 835 790 795 749 78 781 750 763 728 74 706 73 713 68 672 665 Qa3 05 oj9 co 6B i 8%
8 00
Om | 848 B50 B85 82 800 800 800 792 800 798 799 8 795 79 79
2 805 800 802 815 803 800 BO0 79+ 800 800 8O0 BO2 79 7% 79 800 so0 ao 4o 1% 7% 7% be e 7% 8B 74 83m 7w
pH 4 (81 802 B0 B8I2 803 800 B0 794 BO0O 800 802 804 797 79 797 800 BO00 802 798 705 2o oy oSN 788 79 79 795 808 829
6 800 79 800 BI5 803 B00 BO0 794 BO0 799 800 B804 7% 795 79 800 B0 BO0 79 704 19 o9 SO 1% 795 795 7% 795 B8z
8 797 79 800 808 803 800 800 797 800 797 790 379 795 797 800 800 B8O 704 79 795 79 800 80 e 29 13 U
4

* 3 ARl St 2 DER
Table 3 Oceanographic data of Staton 2, 1967, at Syowa

Dal

Apr 4 Apr 17 May 10 May 26 Junel0 June27 Julyll July24 Aug 17 Sept 25 Oct.ll Oct 26 Nov 9 Nov 23 Dec7 Dec 16
Dept

Chloro- Om 005 0 04 0 03 0 04 0 03 0 02 0 04 003 0 ol 0 03 0 04 0 05 0 04 013 0 46 017
5 005 005 003 003 003 002 002 0Ol 0O 002 004 006 005 009 015 022
phyll-a 10 0 04 0 07 0 04 003 003 0 03 0 02 0 0l 00l 003 0 04 0 05 0 05 009 016 017
50 0 07 0 04 0 02 0 04 0 03 0 03 003 001 00l 0 04 001 003 003 0 08 011 016
mg/m? 90 0 04 0 04 0 04 0 04 0 03 0 03 0 04 001 0 00 0 02 001 0 02 0 02 0 02 003 —_

Chlorimty 5 1809 1824 1832 1842 1847 1847 1833 1835 1835 1852 1838 1847 1847 1831 1838 18 31

%o 50 1882 1824 1848 1860 1847 1847 1839 1851 1851 1849 1847 1847 1849 1831 1840 18 40
90 1884 1869 1848 1860 1865 1851 1860 1860 1860 1865 1856 1865 1849 1834 18 57 _

Dissolved | Om | 853 4 821 793 798 771 776 760 746 717 686 674 662 372 702
5 841 836 813 78 804 756 773 763 74 712 679 667 665 674 667 688
oxygen | 10 847 835 819 791 798 750 77¢ 751 744 705 678 661 660 663 665 68
50 73 834 802 78 78 750 765 728 68 658 668 64 638 64 639 676
mi/L | 9 72 729 78 755 749 732 754 700 68 65 668 633 62 630 632 _
Om |79 797 800 795 795 797 800 795 794 800 794 797 795 788 805 794
5 792 798 800 795 795 795 800 80l 795 80l 795 799 79 790 795 795
pH 10 792 800 800 795 795 793 800 800 800 800 798 794 798 791 795 8ol
50 780 80 80l 795 795 794 795 797 79 800 794 797 705 70 795 799
90 78 798 79% 78 795 793 794 79 79 800 793 798 793 78 703 -




No. 35. 1969) BKTD7rr7 4 0a gt RESFHEOFEHEL 67

A R R

U EDOHERY, T~V v, <7 <— FEMTEORICHR L HEHRET Uiz, Bt
DEMDBIRIL T~V vEMOZTHZ, LPDEHRIL <7 = - FEBO T Th T T
RS rall

L 2
CORERTIROCHID, B 8RBLKDBESBBERS b T WI) & E Z
EE VW BEXBILPLHFS. T, AFEOEROEMRL IS LA KEH LD
FBERATIL LD, BIMFEL BT TT I > &M T2 REBTH A,
BREC, FREGHA TT S o B ILRFO Ik R AR, Rreh 2w O R mEE S
LICEL 2P LHT .

X Ak
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