103

A AL [ FE RS —
MR 7 v VB TOHFEEFEEMIFERE, 1992

DA - ek F° - EHWAB]

Report on Japan—Australia Collaborative Research on Marine
Biology in the Prydz Bay Area, Antarctica in 1992

Kentaro WATANABE', Hiroshi Sasaki® and Mitsuo FukucHr'

Abstract : A three-year research collaboration with biologists in the Australian
Antarctic Division, on the variability in the Antarctic marine environment and its
effects on the biological processes has started from the 1991/92 austral summer
season. For the first year, a joint proposal of H. MARCHANT (Australian Antarctic
Division) and M. Fukuchi (National Institute of Polar Research) to investigate
biological processes in the Prydz Bay and the coastal ice-covered areas, titled “The
production and fate of biogenic particles in the Antarctic marine ecosystem” was
submitted and carried out during the voyage 6 of the Australian Antarctic research
ship, AURORA AUSTRALIS from January 9 to March 27, 1992.

Main objectives of this research were; 1) to investigate seasonal variations in the
primary and secondary productions and sinking processes of the products throughout
the year with moored instruments and 2) to estimate the contribution of different
components to the production and sinking processes of lower trophic organisms. For
these objectives, time-series sediment traps with an in-situ chlorophyll recorder and
current meters were deployed and water collections, plankton-net samplings and
incubation experiments were carried out in the Prydz Bay area. The feeding
selectivity of the antarctic krill (Euphausia superba), a dominant primary consumer in
the Southern Ocean, was preliminarily investigated with a simple electro-
physiological method.
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BEREL, A — X 7)) TEBEOWIEE L LFET [EEGEFRELE &4 YARE O
%] ETHILDOTHAH. MEEOTRBELREN, ZIrAFHEDHLETLIAEYIIHLTEDLS
BB RIZTOPEHLPITHEONENTH ), BERZEFOE SN TV L HIKERED
AR OEY I L ED L HIERT ADO0 % FHTAH L CEELHMRYIRMT A &
Erbhh, 2HERUBER, X Frolo@BER 7Y CHOBED L UBMAEREOR
HEEHE LTS

2. VIEREOFHHE & #E4H

WERL, [7) y VB FEL L2EKEE XN ESRNEBELICB T 544 EaE
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Table 1. Major scientific instruments and equipments transported from Japan and
requested to a co-investigator at the Australian Antarctic Division for the
collaboration research.

h H pi A % HE
HA»SHA L7HIZess

HERIK 8 SRR HibE L%, CM-2 14
tF4 AT S BiHIXRF L¥E, ¥ A <—%, SM-12S-2000 14
T AT T B L%, CPU#, SMPTD-12S-2000 2H
WEE— NRET— 7BEBEE 7V, PC-286L-STD-N 15

BEY Y LUKE ByRF L%, M-IH 15X

S D LR HibdkF T3, M-II B! 2R
HITET General Oceanics, Type 6011 28
FHEN S ARE Benthos Co. 12 &
TIAF 9 VR E H#£30, 45cm 12 &
o -7 75—, 8mm 600 m
STUAVY—ar KEEE, TB-309A 2B
Y—a R ERE AOR Co., AR3000 14
F—=¥ah— LI-COR, LI-1000 2H
KEFEH— LI-COR, LI-190 2H
KEFE - LI-COR, LI-192S 2 &
KEFE - LI-COR, LI-193S 2H
Kt r—Hr—71n 10m, 30 m 4 K
DO t >t — ENDECO RN
DO + v — % & ENDECO, Type 1125 1H
DO 7 — % iR ¥iE H¥, DynaBook J-3100SS 14
FRAR B 2 kA WAL V3, KREZH 14
BEEY RYH—Fx— 5 20 K
A AV B IV NS X MFR, OF30cm 13
N KRy b 4% 20 cm, GG54, XX13, P30, HD10 7 {8
EHRXEF1 A baTS A1t 13X
74 921 1)—2RX BEAH 118
Fruauza—7 4+ a4, VP-5602A 13
ACYE 3. 73= IV S 7 v 7, PowerBook 100 18
FEE b5 > 2 220V-100V, 50, 100, 200, 300VA 418
Ry» 7 R AH—Kx— bR, 201 6 1@
BN AV R —FKx— 8 10! 2 18
TAARY 7 & 40 / 118
AR F— FysSavL o8 5] 118
FA AR H— ¥~y bwr 2K
TANY ALY — IYERT, FI AR 6=
TSAT 7 AN—T 4 L& — 7 v k<, GFIF, GF/A, 25, 47 mm ¢ 6 8
ATLY T4 NE — X7 LART, 47 mm¢ 4 18
S E it FINh )=y, B2, H3HE 60 A&
HT—T 4NV 35mm, 36 ##Y 40 K
Ry 100, 500, 1000 m / 100 A
5 AV 250 m [ 200 &
NaH"CO, K 1%, 200m! PEN

S RIBFFE & L2 % AKEE L 740

OGP ZEISS, ¥ EMN & 13X
et YN B E ) & 23
nEB FRERE LSy MEEH, H4m 2K
E=3 REE A, #500kg 15
W55 8% E BZERVT, 62 FKILF 15
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Table 1. (Continued)
T B WX F o
o— b 75 AFy 7B, FEHEZEH 30cm 1 1@
715 1AL, S00g AY 4 &
TANT) » 1ML E, 500g AY 8 &
KF 9o 2 7+ V=) s L, 500g AD 2K
FNE— VT IFE R BFHEMEHEH, 25% 500 m /
=303 IR G EY #7100 m !

2 A-UF - F—Z TV RITLDE 6 MMBBOITEIORE
Table 2. Itinerary of the ANARE voyage 6 cruise by RSV AURORA AUSTRALIS in the
1991/92 season.

H H 17 )]
1992 4
1H 98 skov— bidE (HWEEA, A-9F -4 -2 5 ATOE 6 #iLil)
23H n— FEEMNEHETO PO — VE8IZ L 5 EEARE

28H /N~ FEEMIZBAKRBE 455D AA
2H 138 H— FBREUEBE TORERT
14 H &S5 EHEH
15-17 8 #AMAL vt CTD 8l
18 H 7)) v VB TOHEBBE
240 R RRE
3H 6H 7YUv U ETOBEBRIKT
7H E®—vV o oHkHE
8SH T— MR
108 YA ERASL (10H), 77— AEME
11 TF-Y A&
128 HEREEAAS (2[1H)
15 H &S EEE, N~ FEEIIWEHS
16 H 4 55 & #.8
19-21 8 47— =TT A A/~ PR
24 H HEAE 55 LA
27H HoN— b A

HOBANIEAL TO-BRANIEA L, WAKE, RPKEMNEEEEXESFL - T
7 OEHFRE I CEME AR L, BARD H% o BT OMRR, ERE~OWERAF
TR EETo 7.

F—-0F - F—ZAFNTY ADE6HMETIE, N— FEBRBHEHTO b — VHHIZ L 50
FEL CTD BHIUIIHRLE L OBESE Y LB THRTED, DWTT) v VEBIRTOHRE
A, CTD 8lillE & o> T/, ThoMmbBRlloMICBAER~N (> 5) ODAHR - WED
WA (I AR TI R TV (#2). N— FERAREBETOREICIIEM L -HREE
D TERENEERRDSD - 72, FTAEFFOZENUNOEBAKE b 12 REA DO 2D
Ty FIHARATN, MARELCEL LBEESP T PO - V#BIZ L 55%%E, CTD#
AP R oY (WA
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4, FEOBE
4.1. FERER
74 A NSy 73K, BRSNS 1, BRE 2 XEIOLHHHEAR )
BRELGFTETZODEGTH» O > T b, BEHEKPY) ) EELEE (releaser) A T
TOLEEE, BEHO—REENFEALZBHOALBATOMMEROBFE, RS
(PAR), Kkif, HOOWE L HERXBET OLENFORELITH) DT, ZOWEEHEN
HERNIEYNT B L HEHE L7z, 2R LD FTORTIEH - JKE TR FORIEITH

sea surface Estimated
: Depth (m)
float 10
= Started recording at 1155
(LT=UT+7) on February 24,

in-situ chlorophyll/ X ;
@ CTD recorder %0 1992 at 5 minutes interval.
rope
length (m)
30 Started sampling and recording
@ diment at 2140 on February 24, at a 24-
(sfim":f )r ap 68  hour interval and ended at 2140
ype on March 7, 1992,
100
A releaser (M-1) 164
211

float unit

float

O U ”O sediment trap 275  Started sampling and recording at

(CPU type) 0000 on February 25, at the
intervals shown below and will end
100 current meter at 0000 on February 13, 1993.
+
50
Bottle No Date  Sampling Rec No

(e]}](e) ; Duration (da
sediment trap 427 (day)

(CPU type) 1 '92Feb.25 6 92022500
2 Mar. 2 6 92030200
current meter 3 8 18 92030800
50 4 26 30 92032600
B ) 473 5 Apr.25 72 92042500
20 releaser (M-II) 6 Juy 6 84 92070600
7 Sep.28 48 92092800
releaser (M-I 8 Nov.15 24 92111500
c 30 (M-l S04 9  Dec. 3 18 92120300
10 21 18 92122100
anchor 600kg 11 'e3Jan. 8 18 93010800
SRR e e R R RN R R R RN KW 535 12 26 18 93012600
Feb. 13 93021300
sea floor

1 7)o vEICRE LRER
Fig. 1. Configuration of a mooring system deployed on February 24, 1992 in
Prydz Bay.
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EHI, RESNIHFREILORNTRIPEHA7-DICEBRTZHREL, LBFO
BEROFHELE 1EID o THRANE) LFTELZ. &b, BEREHY# LATOR
EROWES L 229kg, LEYI) M LFZEOLMESIL382kg, REFZTHOADY) ) #E L%
DRI 150 kg & HEE STz

41.1. BREROKEE

COREAREBROBINEL LNV EO D20, 1) FEMEPIOKLART, T dnses
WiE, Bl - REEEB IV ZORIIEELZ RITTEANL DAL, 2) BRAFR LN
CEHET, RBHOBERFRET AL, 3) REBFFTFEMB»OKE BTV
WEDRHETEHHFRELS. 1) 1220w Tid, 7 v v BNOEBEMT & kilLA & ok
A, WIRICET ARG R L UBIIRERED T NN Ah 6, BEHREBOEESEEHE
MR EEMES R, 2) IO L TRETERBOWEEOM™N % T8 HEE TR~
ARG ATS. 3) oW TIZF— YR E Y — 2 — M & %8S HiE
b2 s OB L.

HAGHAFEEE, 71 AT o7, U LEE, K&, Y- OfESL
FOVEBNRBR A XA TFED2 A4 HORHEZIZH T, HEEE, €74 A b 707
DIAZ—REXBHOFHHF ETIZHT /2, MEMEINE SIS L2O EHOFEILK
AXBIEL, RERPMELLEZEAIC—ERICOV/ 0% RITTEHREEH 600kg D7
A= FATE 1S 0 GRHEER) A L7z, AR GPS TRO-{1E L 68°06.76 'S,
74°50.77'E (M 2), FDBHDOKEIZSISm THo 2. HAREDOMOMY %X 3 1R
T MABERIAT 2360 08 LEB EORBIXEET, EERGY O/ 1 RREH4- TR
BT L7

70° 80° 90°E
rrrrlrrorrryrrrr e 60°

* Stn. No.
intensive research area

1000 m_._A 65°

Amery iy
Ice Shelf

B2 7Yy vEEROBEEE L OFRARZES (Stn. 126)
Fig. 2. Sampling locations and a site for mooring deployment (Stn. 126) in the
Prydz Bay area in 1992.
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68°06.7'S

06.8'

06.9'

74°51.0'E 51.5'

M3 BRERZBEHOLF—OT « F—Z b T Y ZAOMH
Fig. 3. A cruise track of RSV AURORA AUSTRALIS during the deployment of a
mooring system.

4.1.2. %108 OREREIRORKA

A EROBYNE 3 A 10 BIZHKAZ: (K4). RJUBH—TCETED » 558, 4
1kt DA THEHEIIEZZ) AT AR LEDOFERPFRICEROSNZ:. FRII0FKAE, GPSIZ
LVMELBEROT Y A —HABICEDE, EHPREZHRO CTD E0267 —TILVED
WL, BEEYIVELEBOIN S VAT a—HY—% Um I LHRIZANS. E2LD
A-VEFOHN, ZEBEXEILVLKPE) B LEE L ORErRAY, BEES
MPBOTAR L, YDBELEEBE T TCORBEIHTHHEIKRE IOV RHEE 57228
IR Dt CREBEASHE 72D C, (RER AT DT HEEB A LTV EELI< Y Fx
P AERES IS, E-a 02005 &REIN L o7 ZTOHR LMY B

68°06.4'S I
065 |
066 I ~
067 |
06.8 I
|
06.9' - [l " " " e N g g4 4 [l
74°50.5'E 51.0' 51.5'

4 % 10HORBROUEAABHEOF —1T T - A= 2 b 7)) ZADOHH
Fig. 4. A cruise track of RSV AURORA AUSTRALIS during the first trial for the re-
covery of a mooring system.
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LTRM7VAF2a—H—% ANBELTYH#ELEELOREBFrAARTL, T VEFIIHT
TARIREDREESE 512720, FOHLEDLETEV/EY, HRERTHOY ) B LEE
B,CAb I FEDTAEB LIS B oON o7 Flh1lELibh, #ER
DEEEAHEL o 727 OEEXTHY Y, F— ¥ AEMD SN LM ETHRUOIND -5
DEEE LI LIILTTF—ERAEMANAR 7. TV E -0 DOZER, MOFHE
B IVEEBGGRI 0 OEER TR I MBI SEE= s — L Tu/ds, E5Eed%E
SN h o,

CO1EBEORRORKADKT %, BEEUV#LEBDO X - —DHEYE L HOTHRET
L, ROEPROBZIE 1) I VAT 2a—H—%Lb_ELANBERIZSESOP RV E
HIWEY R, BT LTS, 2) YUhlLEBOI Y tu—F -], KE
B ICHOEZTREBEEZAAD. 3) RERBABERICEELXERX Lot BERLE L,
E)RBALZSORAS BEFERICEDTHET S, 51280 M LESE L 5o RIGE
BEELT, 4) A—0F5 - F—A IV RADAF v =57+ — (SIMRAD, SL490) TD
B#E, 5) Moty y—bu— LV THEHOIELLHIZIO-T, T4¥— (R&H100m) %22
TREETZ2ELTEICED L L HITE LY. 4B, MLEOER»LIE, ROME
I 1280, L ZOMICBREROFELEL R T FHRHIIPEONIGE LS 51T 34 M
DR REDDL EDEERET:.
4.1.3. %2 [EBOFRERELDORA

3A12H, RBAICHEBBICHAL, SHAZILPOLYNHELEED T Y A7 2 —%—
RHWEPICANTKFY B LEEDREX L AEERHBLE: (WS). RiR—7°C, BEH
11kt CTHEHEICESEEYFA—-MVDOT ) - AT A4 AENH 7205, KBEIROIL
Mol FILbELEEN) NI VAT 2 — 2 RETLEBEOBIILN T VAT 2 —H =
AT I IBA-MVOREOU—-7TEYDEZELTI, 200m»pbr—TNV%TES
PEIHBE L TECANS. YL EBOI Y b u—5—DiH, BEZMENIZOEZT
I-UEFEH L TRErRAL IR L FEk, BETELIRB[RTE 2,7 THHAZK,
KROBEASET X, KpE)h#LEB A B, CIIHLTYHEELI~ Y M2t
Bided L, By —ZRRIIVILER 2157

TR, THEDLEE) P — VI L BHREROEPUHERICA 7. A v & —FK—-FD
RICH 100m D74 Y —% AN, Fh% 800-100m (&4 H L THRER LG -8 F TEIYR
THEIERRA., —BERAXF Yy v I F =T HRENE S AHRICREST, 300
DPA—NIZE DS TERLN)PFELBELNLED 572, BHTINO2H1C 10 B,
A—-0F - A —ZAFF) AL HEINDOAA TR Z L 7.
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68°06.7'S Y

06.8' |

06.9' I

070' 3 n " L 1 I I I 1

o

74°50.5'E 51.0° 51.5'

68°06.0'S

06.5"

07.0°

07.5

74°48'E 50’ 52' 54'
B®5 %20HOREROINE RSO F —T T - + -+ T ) ZOfEF. T
ORI~ T — )b DRHLHF
Fig. 5. A cruise track of RSV AURORA AUSTRALIS during the second trial for the
recovery of a mooring system. Broad lines in the lower figure show cruise
tracks during trawlings.

4.2. HE, BREEBRLECLIBEREEMEORE

FREREESI G448 (M2) BV THRBAND 4 &5 HERELL 7238k 12 NaH"*CO,
KB A RINL, FEREAEERERIE O ORUBIGIEIC L AEEERET- 72130, OFD
Bbry b, 74NF=12L0 A XMGTEOBRERFMEL: (K3), EEERT
BA—-035 - F =25 ZORITHEHR LI AKH#EZEEL (M6), MEHLSKRALETB
B K & KAL) AR, R H—K2 A POBHFERICHKAKT AN, 24 EHOEEY
179 L RIFFIZEEER O BETE (PAR) %5tk L 7-.

TR R AR, REWHIRT, KiFE250m I TO4ED»SKRERKETV, BRICEET
BRFE 74N — EICHEL THEIHABRIIEROR 2R L. F-REREESY
EU3HATIE, 7502 by, KEIBIO/NGREY 75 > 7 b v OBGEERE, K
HED-, OFE0ecm ORTHTS5 7 bk vy xRV, KE200m 25 DHERE
rERL. MY TI o N OoBEY Ry N, TANY LD A X5EL, BHG5ITED
Bfrg AWikE - EFE, souyq4 VE), EBEAEICBUTAHS, EHEBREHRNS.
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F3 19924, +—0F - A —X T YRATIT 7 REB LU EEER
Table 3. Samplings and incubation experiments on board RSV AURORA AUSTRALIS in

1992.
Date Time  Stn. CTD Depth Lat Long Chl CN Incu- Net
(LT) No. No. (m) (S) (E) (m) (m) bation  sampling

211 2124- 107 94 200 66°59.00" 77°58.00" 0,10,25,50
21-23 0435- yes
2124 1837 126 109 550 68°06.00" 74°52.00" 0,10,20,30 yes
2/25-26 0102- yes
2126 0451- 135 120 730 68°30.00" 72°56.00" 0,10, 20,30 0, 10, 20, 30 yes
2126-27 0613- yes
312 0110- 166 153 2700 65°59.98" 67°59.87" 0,10, 20, 40, 75, 100 yes
312-3 0739 (0, 10, 20, 40) yes

e

=07 - F— R +F Y ZADORATHR L OREHEAN
Fig. 6. An incubation tank on the helicopter deck of RSV AURORA AUSTRALIS.

EEEF— 5L LTHOCTD, 27007 4 VOSHESMHT— 734+ —Z b7 ) 7TRIREFES
PHIRMEEZITLTFETH A.
R EROBE L ST ¥ 74 %7 I 0EBMBEREOME R, ARBRAANOWE
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DFNEHOIPICTALETEETHAS. TRLZHOLNICTAMEDOFE 1EKEL LT, RMT
Py FEFBAWCRELLF Va7 43T I0OMALE, KXXORLLMMTI 7 b
VBRI T AL DERET FREL THLRE 2. Thbh, S-MALY IR,
T Nk NTH A X5E LZBERORF 2 A LB, MANrSEETLIER
B8 % HEIEH, MERET7 VY —%2BLTDAT LI —¥— Il 7.

E F33
A EOLFEBRTIE, BEHRERTA— 25 ) 7EBFO H Marcaant 112, 72
=07« F =2 bF Y 2 ETIE R, RusLIng SRELUTOFEE, BRED R. WiLLiams K,
BIFRE D G. Nasu WHICKREBMFFEIZ R 720 LD bIFEE, v 7 VRETIE A
Forees &+, 1. Jamison KiZ, Bl 57— # WLH |2 L Ti2 M. Conpg, H. BUrToN i iX 12
REGBDEBE R V227, CIIECRHOBELRT D, TR MERM>ORER T
T, XEHAB L OE BT OFRICREBIEEICR D, LL)EHBLETS.

X 73

FukucHi, M., Hatrori, H., Sasaki, H. and HosHial, T. (1988): A phytoplankton bloom, and associ-
ated processes observed with a long-term moored system in antarctic waters. Mar. Ecol. Prog.
Ser., 45, 279-288.

JELREARRR - H EIESL - KUMEFR (1990) : 1988/89 Mt ¥ > 773 3 — VB REHIEM To A 3L FEA.
MAREEL, 34, 94-101.

(19934 1 A 12 A543 ; 1993 £ 1 A 25 AKET RT3



