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Report on the Marine Biological Investigations near Syowa Station,
1983/84 (JARE-24) as a BIOMASS Programme

Kentaro WATANABE*, Hiroo Saton**, Hiroshi KANDA*
and Eiji TAKAHASHI***

Abstract: The 24th Japanese Antarctic Research Expedition (JARE-24)
took charge of the second year survey of the three-year programme for
Antarctic marine biological investigations near Syowa Station. The second
year programme was planned to lay stress on primary producers in water
column and in sea ice. Investigations on seasonal variations of standing
stock, species composition and primary productivity of phytoplankton and
ice-associated microalgae were carried out from February 1983 to January
1984. In addition, marine bacterial study and population census of the
Adélie penguin were performed.

Successive observations from the former party (JARE-23) revealed that
the standing stock of phytoplankton reached the maximum between middle
January and middle February in 1983, although the present research was
interrupted in early May by the outflow of fast ice around Syowa Station.
Details of technical and logistic aspects on field works are given in this
report. Information on the planning and preparation in Japan is also men-
tioned where necessary.
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THEATL V74 A=, FNRELEHEKEM OBFOBRAD D, HH, £, KL,
4 K (JARE-24 ¥t A e HEREY) 220,

5) 10 A 13-14 H: HERUKEKRFHEEM [HFERL] < X 0 EEBCEWT, BB KpE
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Table 1. Equipments and instruments carried into Syowa Station by JARE-24.
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i v —ftE, 250m 75— — T L EFEFHXAY
v TV VIfFEYAL vF
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Fig. 1. Marine biological investigations carried out by JARE-24 1983/84, the second
year of the JARE programme related to BIOMASS.
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72037, BITCEBEN XL ase Wi T 5 & BEAS 27, 10, FAE]
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Fig. 2. Equipments employed in ice diving
near Syowa Station.



Vol. 30, No. 1) 5 24 KA EESWE AL, 1983/84 55

+ 2 WAKHREAEEKIZS
Table 2. Record of under-ice diving.

nom | MR e o | mkos .
198345 68°43.3' S 5K
1560 38°46.0'E | B 0 | FARTAT—iE
] (M KFPEHRY
- %msxo
R e x A Aok
1A7H E 7] -
‘e ek | B L
I o LT 4 AV Ty TOEEKETFTA~DORE
13208 (5D | o« K | KFRA ’
KPEERE
1 A23H % w | E74AYbPE5y JEE
B Bk
T e« K| Khmamy
2828 | theg, +1.7°C TR KA
/ T RE KETE 77 v 7 + vERE
Tk I.1m/s 5 F B il
3A8E | W 7.0 | HOMF | g oy | TAATAV-RE
Tk 5.0m/s G x= (F 7 T DidRFTHEKFIE)
7H14 | 8, —14.4°C | Ko vy — DK TE~DRE
p = B U Wk THHRE
Fe 4.8 m/s KRB
Sra RN
11A5H | &, —7.7°C . . 74 727
B u TAAT T~
T 3-3mfs T AT
Kb 5 B
12098 | tewg, —0.3°C . . TAATAO—RE
; i3 2 @KEF@% Fvr L vERE
Tk 2.1 m/s T KhEaky
124128 | B, —0.9°C OB | wF4 AV Ty TORE
11} 2.4m/s I by KhEHERE

% 3 JARE-24 CTHicfER LcBKEERM. >0 TEanb (1982) #2Boz &
Table 3. Diving gears employed by JARE-24. For other items refer to
WATANABE et al. (1982).

5] i % # % g
KB A V¥ b— & — ¥ Sherwood, — 7' x 3200 &, BFE:F, 4 7 b2 3
A V‘F:L V“‘ﬂ -—ﬁ'?

bk =N *E Seaquest, v — 4 4o b IV B 3

yiatti 37 ke TV B2 5 V=w—, =) v., 7 MPK-60 # 1
B M| xmsa FER=, 2yFY—54 1, DC 24V, 250 W 1
" +E=xa, AC100V, 300W, 40m » — FAf & 1

O fih Kb B ER *E Soundwave, Y=y 7 3V TR T 2y gFN 3
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BEE LT 5-10°C fft s, &4 v 7 s E 0 ERCA DRV SFELE. FI4 A
— 7 OFBUL, 311 Frd TOIMELH 7~ AR TT 5 S EMTE, RATH- 7. H
KPERER ok BiC S @IREEE, Bbs L OREHOZE L LT 55, KpMRBHER +
Ry—x—, EBfife 48U OB N wB. T, FHMBEM L IMREERS LD IRE
R e,

3 ASHIZERLLEKATIE, BBEBCLVLF 21— —07 ) —=7r=21F% bkl
BESTIARREL, vFL L2 —RTRLEY, TOKLZAEBOVFL v — - bEE
Lit-dlEEd i TH b oo, BWARND 15m ZEOEKE FT7A AT vy — %k
farh, L L L — & — OETEBET) SERFE (W 7kg/cm?) OEGAMH LA, Kb
OFIFEBE» HIIEIE LrBEER T, AR ELrbh b - hed’, Sk ELvici
B LI L D EKEBEIBANANR 7. BRI, B2V 7R VvF o v— 2 =5k AD
TedzTkbh, BEBEARFOMBIZEC X > CIORERBMOBELTH D, WKL IR
LT _BRRERCE T 5 E L THEBFR LA eELDNS., Z0oHVvF 2 v—x— L%
G v ok BN KB E CHIAY 7 — ARNTED THL L3R LTI, F57
DI L T8 o T,

7 B 14 BOBKIFH2EET /. BB R 11 /& 57 4, BEL 12 K 58 7
CHY, WENHHEL LM 12m FOBEDY = 28 L 5 2 BB TE HREOR X7 - 7.
Las LIBFRICA S & KB T H4915 <, BABIRCRIBIED 5% D B B Lk 2o
fo. WEhOBERERT AwkbE- .

4. FE - B

4. 1. ERHR
3 RSB O Xl A 7o+ T S BN, JARE23 TEHEBELIESERAD S B, Fhhie
39°34’E 3I6’ 38" 40’ 42’ 39°44'E
T T T T T 68°59’'S
¢ °
G =
v Stn.10.0lwa-zima Is. o
o) o
: 13)
tn.5
(7 S.n
L eStn. 3 *Stn.4 E-ﬁeg"oo’
Stna . ‘E
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“ Station Ongul Strait ot
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Fig, 3. Sampling sites of routine observation and ice core collection set up by JARE-24.
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Table 4. Date of routine observations.

BUES = E O3 E M 4 i =]
1983 4
1 27 18R 2 8516 B 28517 B —
2 3811\ 38 11 H 38 9H —
3 48 18 3829 H 39528 [ —
4 65 48 67 38 — 6 5 6H
5 78288 7827 B — 785298
6 98 8H 99510 [H — 98 98
7 1008 58 108 8H — 108 78
8 11 g 11 g 117 9R — 11 A 10 H
9 11 529 R\ 11 529 A — 11 A 30 [
10 12 A 16 H 12A15A — 12 A 14 g
1984 4
11 1 A13H 18128 — 1511 H

FoxmbEMEL 3, 5034 (W3 TEMTHcLE L. LrL4AETEASIZA
FABEDOHSH B WIEEAKE & oo Tuieted®d, BA3 L SoREFEICHBT2ES 4 T
WL L., ESBACEEY, V1 vFETOBEEFER SKVA 57 4 — A REEEL -
BAAEXED, Wwhbdd v vFAr T2k, L.TkVA 7V ) vREEYHL, 7 v e i
KENBDKDIE, DO BFEE I EHTT 5 BARBRENRBRELEBEMAE D, Vb
WHBHAY 77— ARFERA L. Y4 v FR» 7 —AXE D KC 40 HE 5, B
B 7= ARF LR SM 204 SE EENFAGI L. VA vFRA T - AKRPELT A E
BBk LR T AB I TER R, BREVCMNIBEH Y A v IR, A/ —E—
EATHABILTHBE AT 7. 2 B0% 7 — AR & FESR Y ER L CHIIESICE
BL, v1vFfs 77— Al fiF ok M FH=HZER L TRKES L0, MRERTT
st EHBWOERA%E 4R T.

41,1, £k« @R

FBoKITiL v e v KE LA v FvEKERZ B fi#EEY, DO, pH, EfEREE S

x5 BASTORKRES XOKE

Table 5. Depth for water sampling and sea depth at routine observation stations.

B8 B K ® K (m) KB (m) {5 £
a3 gh | Famne
£ 4 3 | 2.5 5, 10, 15, 25, 35 38

& &4 | 2.5 (5, 10, (15), 25, (35), S50, 75, 100, 150 160 & 1-3 @E R
_— %(.)(5): 4(;82): égb (15), 25, (35), 50, 75, 100, 150, 5700 55 4 EE NI~
BRI KED B OE X

() RS Y FvERKDA
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P, REEpeRERM 1), FAE4AHHER (700m), 75 v 7 + v EERET
FeH (500 ml) 3 JOEHRE « REBREEEY WA (1) oFKHER L. STHROKEE
BAKRE £ 5 1TRT.

DO RBRERCHRE LBHAEY 7 - ARTEE L, BREF v+ VKB 13
7o 2RO EMEERETIC X DTV, BRENFHNTORELZRE S v hicRE 2 H 20
ST, TOMOPER L OO HE JARE-23 L [AH D FEE (G s, 1985) 2 X - f-.

1983 S 2 A 1984 £ 1 Aty T3 M TEM L 11 BloESEH O E, 244 o
Mt « (b « EWENR T — 203 B3 bhic, JARE23 ol 5 — 2 %20t ¢ % 2 % &,
1983 SFiciz 1 Acp b2 ApA O 75 v 7 b vEFERIR K Ekote & & 58
YN N el
4,1.2. x ., FERSE

7w vEEDRDOE 45em, {IjE 180cm » NORPACH 7S v 7 b vir,y, b %
W@ Loy M vxy PRER L. NMEBHTS v 7 vBIOKEEY 75 v 7 b
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Fig. 4. Relative irradiance beneath sea ice, measured from ice hole at Stn. 5 on 25
October, 1983.
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Fig. 5. Equipments employed in ice
core sampling.
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Table 6. Dates of ice core sampling.

A T M1 T a3 E O S E 210

1983 4

38 3,16,20 B 5,16,24 § 25 H

4 B 2,11,16,23 H 4,12,17,29 H 21 H 2,11,16,23 H

58 10,14,20,25,29 § 24,28 H 27 R 27 g

6 A 4,10,16,28 H 2,12,30 H 6,17 B 8,19 H

7 B 9,21 B 20 B 4,25 H 8,24 H

8 B 1,16,28 H 4,17,31 H 9 H 7,21,31 H

9 H 3,12,22,27 H 11,21,30 H 2,19 B 8,17,24 A
10 A 4,13,22,28 H 10,24 B 5,17,27 A 6,17,24 H
11 A 8,18,27 H 1,14,23 H 10,22 g 2,18,28 H
12 A 4,23 g 3,18,29 A 8,21 H 18 B
1984 4

1 H 9,18 H 12 A 2,12 g 5\

& 36 28 18 24
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Fig. 6. Seasonal changes of ice and snow thickness at the four locations.
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Table 7. Dates of measurement of primary productivity.
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EESEvER Fi\ 7. 300 ml BOD Jidhostkhic *C T3 L7 8B + U ¥ 4 (Prochem, U.
K.) ZEBRFEFD *C 28 7% BECLS X 5CHEML. Zhe2BSEdnc 4-6 RfE]o
DT, ERBIELB B IS AT » 43— 7 4 L& — (Whatman GF/C) TAHBL 7.
7 4 M —XERIEEENCE IR D, BAZK EX-130 B ¥CO, 7 5 14 —T C
KLV C OFFELYAEL, —REEREZRDIC. KELID7er7 40 a 2301
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YK T OUEEEME T O\WTC, B (colony forming unit) ¥ X OCEHAKOFE X 1T - 1o
1983 45 A28 1984 421 A Tof], BEES L 3, SRV TREMEFERLL (£ 9).
HEBOHEDOID, AKX~ 27 LART 7 4 L& — (BFE 47mm, FLE 0.2 ym) THE
L, 74 v&—% 2216 E FEhoRmMX hid7c. shi —1°C T 14 HEEEL, BKR
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Ak E L.
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Table 8. Dates of water sampling for marine bacterial study.

F =1 E oH 3 E RS
1983 4
SH?2H S H24H
7H9H 7 B 26 H 7H 48
9A5H 9 A 13 H 98 68
105 9H 1089 9H 108 5SH
11 H8H 11 A 23 [ 11 g2H
12888 128 13H 12 A 218
1984 4
1A SH 1810 H 1 A10 H
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Table 9. Variations of individual number of the Adélie penguin observed
at rookeries near Syowa Station.

5 AT A H i &
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0 I 10 5 26 B 3
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113 78 44
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4% e 118 7H 267
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12 5 48 53
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