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Time-series CTDT (Conductivity/Temperature/Depth/Transmissivity) were obtained at one point near tide-
water glacier of Marian Cove (King George Islands, Antarctica) to present water column properties and SPM
(suspended particulate matter) dispersal pattern in relation with tide, current, meteorological data, and SPM con-
centration. Four layers were divided from the water column characteristics measured in the interval of an hour
for about 2 days: 1) cold, fresh, and turbid surface mixed layer between 0—20 m in water depth, 2) warm, saline,
and relatively clean Maxwell Bay inflow between 20-40 m in water depth, 3) turbid/cold tongue of subglacial dis-
charges compared with the ambient waters between 40-70 m in water depth, and 4) cold, saline, and clean bottom
water beneath 70 m in water depth. Surface plume, turbid freshwater at coastal/cliff area in late summer (early
February), had the characteristic temperature and SPM concentration according to morphology, glacial con-
dition, and composition of sediments. The restrict dispersion only over the input source of meltwater discharges
was due to calm wether condition. Due to strong wind-induced surface turbulence, fresh and turbid surface
plume, englacial upwelling cold water, glacier-contact meltwater, and Maxwell Bay inflow was mixing at ice-
proximal zone and the consequent mixed layer deepened at the surface. Large amount of precipitation, the major
controlling factor for increasing short-term glacial discharges, was accompanied by the apparent development
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of subglacial discharge that resulted in the rapid drop of salinity below the mid depth. Although amount of sub-
glacial discharge and englacial upwelling may be large, however, their low SPM concentration would have
small influence on bottom deposition of terrigenous sediments.

Key words: Antarctica, CTDT, Water Column Properties, SPM

N oE

Mg Sl g 4 EA= L= (South Shetland Islands)
9] %A 4(King George Island)oll &= th3hal=e] AlE:3817]]
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Fig. 1. Study area. St. | indicates CTDT
casting site and the circles do the points
measuring surface temperature, salinity
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doll &3t & (melting)S AR 2] A (snow lineyE FolL
AANE 25 FHFF(meltwater stream)E HEA 7|5, W9
Z x5 (waterfal)7F HAE7 = ek £9e] 24 £54E A
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Ao AE-EPE, 71327, FeiE Sl mhe el B4t
A st @MY ztggse] aFdnt 2000d 1€l FF
543 3708 FHEde] 2AE AYE vige] Zelz A
Fo| Wolr(Fig. 2), 7129 A} VIZAEE § AUt vigh
I e A e 5 B4 72 2 5% 38 et
2938t a¢le] E 4= 2Ack(Svendsen and Thompson, 1978; Syvitski,
1989; Dowdeswell and Cromack, 1991; Kloser ef al., 1994; Kloser et
al., 1994; Bintanja, 1995). o] d7-o] HA-& o[§ gl &
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o F<F mhEF At W QoA 1A]7F 2HH o2 CTDT
(Conductivity/Temperature/Depth/Transmissivity) 94 &4& &}
Ao, wlEelt Atke) BE2F 548 ¢7) 93] 29 49 ¥
HEE olg3le] o&F 3A7-8¢t B5r 23 g% 8 #
FEAETE F4 o] o]FFhFig. 1). CIDT FA & 93l
SEATECH %3344 (660 nm 273} 20 cm beam path length)
< #235F SEABIRD X4 SBE 911(24 Hz sampling rate)s ©]
2390, RFEAFEE 23] Asire 2] (Rosette
water sampling system)Z o] 8319 t}. 660 nmolA F4=3 A2
292 0~5 Vo] AUgkeln o1AL 0~100% FH=ol| 33t
7] W&ol (Bishop, 1986), A4zkol ZHe4-8 TEEE ofn|dith
Z2ollA £0.001°C, GHAA £0.001 psuZ EHH CTDT 717]
£ 9] Al2==l(winch system)2Z 0.3 m sec” 2 FIAIF AR
2 93 =5 gE 4 0.5 m H o= Hasidrh

T2 HA FHEATES ¢7] 98l 25Y 164], 264 13719}
22741, 279 05417 CTDT &A1kl A48 sto] AR & FHA
Ztt. vig] FAE &35 7w EE 3] (nucleopore) B} 3441 (0.45 pum)
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Fig. 2. (a) Tidal amplitude (mm), (b) mean air temperature (°C); (c)
mean wind speed (m s'), (d) mean wind direction (°) (I: northern
sector; II: western sector; III: southern sector; IV: eastern sector),
and (e) precipitation (mm). Meteorological data were averaged at 10
minutes from the King Sejong Station. The box area indicates the
period of field survey obtaining CTDT data (23-27 January, 2000).
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Fig. 3. (a) Tidal amplitude (mm), (b) mean air temperature (°C), (¢)
mean wind speed (m s™), (d) mean wind direction (°) (I: northern
sector; II: western sector; III: southern sector; IV: eastern sector),
and (e) precipitation (mm). Meteorological data were averaged at 10
minutes from the King Sejong Station. The box area indicates the
period of field survey obtaining CTDT data (5 February, 2000).
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3b). FFAIF 12407 Hell= oF 10 m s7'9] 7S BFo] ¢4}
RO, FHo] AFHTA F&o] T FFL FEOE B)
FATHFig. 3¢ and 3d). CTDT &4 A2 2447 A9l 24 39
of 12A17F8¢t & 7Z4r3ke 284 mmo| A ¢, 234 Foj=
A7t YATHFig. 3e). Y W Yolr e &5 (upwelling)o] &
FE A5, HE Wl = W sHsZ (glacier cave)o] = ATHFig.
1. F8E 209 9% A0 wet A7 g2 EA4)5)
AthFig. 1).

& Fx2t 25T Y

19 259 &4 2719 11IAEE 15A171R] £330 1.3°C o] 4¢]
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Fig. 5. Water column characteristics (temperature, salinity, trans-
missivity, and SPM concentration) at 25 January (16:00).
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Table 1. Speed and direction of mean current at 17 m, 25 m and 33 m

of water depth

Depth Speed (cm/s) Direction (deg)
17m 8.62 335.55
25 m 3.36 52.24
33m 1.89 59.09
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Fig. 6. Water column characteristics (temperature, salinity, transmissivity,
and SPM concentration) at 26 January (22:00).
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Fig. 7. Water column characteristics (temperature, salinity, transmissivity,
and SPM concentration) at 27 January (05:00).

w8} (supraglacial) $-5-5 WA (Mullins and Priddle, 1987),
2 29AE $4e2 4 1 m ool AE - a8z FE
o] ATt A= 44 F 20 m © WY FF& EY FEF
oF Had gk fRla7t EFFH UEhve AoE HLldh 54
40~70 m9) \JrEMw 79& - ER (< 0.8°C; 3.8~4.0 V)e] =
& YEPIARE vt FEEHE 1EEY fE257)F 58 wed
s %iﬁé&i?l °}HJ6V3 & 7199 84S B Yv)(Figs. 4a
and 4d; ¥ &, 1999; Domack et al.; 1994).

EZ 2 moleliA AL - AY - LEERL] BAo] 259 194,
264 7A] 3 279 24)9 Vel TH(Figs. 4a and 4d). o] A&
W QoA EHEMY R0l W B3 59 S el Al
Zholl 2 B FE 3ol UL nigo] ntd A9,
WatR e A0 §Yo] ARA) R} TZA 0] Z7hshEA], W
QoM o] HE ZEL T2 BT} S ddels Aow
LHA ATHE 5, 1999). B2 Z20) F&A Basis A
I HuFA(25Y 214], 26 9AISF 22A)HE v, ¥ 2

o] 7 WA7IR= HIZA R oF 22)7F Aol wrarEl i ti(Figs.
2 and 4). 22} A AR Bdele 33 E52 51 IZA R
AN 7 Fo i), o]y gk alol= Bie] HEka AR o=

Zmtolx] Hlg 2 7kl 93t S FE % o] wslel HREd B4 363
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® Supraglacial discharges

Barton Peninéul:i
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! teeberg-dominated atea

Fig. 8. (a) Surface water sampling sites at Marian Cove, and (b) hor-
izontal distribution of SPM concentration,

Ao 2 AAZHCH CIDT &4 271 F5 F 10m s AES &
A& BAgo] 24 Tk o] (264 18/‘1—:—E1 27 00A)) % 6
AIZFESE 15 m s ol IS A Th(Fig. 2). ©] nigo] W2

T FETE ATNOF HA o])F(advectionX] F)|HA AT EZ3}

Bad o Qg Atolo] Flgk E3E doAH BF ZE &

Aol FEHUS, Al WA FHILTA(26Y 224]) el YeERor &

IEE E4o] AEgxze] WA v §9)40f 93] SN Ao

31%19‘3} A= A AR HuzA "ol BEd UehE 283

ABEe] E4L ATk 2359 WAL 7 FYdgAlele

°é°1”* 4ol AIE BAFEU(Fig. 4). 1B E3 “EOI Y
A9l 279 27 wradk AL 272 00A) o) F9] oFst E43) 26

A 1IARE 1871 & 752 Rl Avto g :t‘f” 34 4=

9] Qo] F71Eo) vt A= s @ ck(Figs. 2 and 4).

ADCP x5 Aol o3P, /e E4o] 2 Hojx] &9t

(Fig. 10). ©]i= 4 A)7] oJWRE F4 10 m s-1 ool &

FTI HA1FY] e Aoz BeltkFig. 2). 53] 4 17 mol

A EA7IZE B9 B8 580 X&Fe g Vel (Fig. 1),
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Fig. 9. (a) Horizontal distribution of surface temperature (°C), and
(b) horizontal distribution of surface salinity (psu).
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7t SUEHA A E Y5 FEOIAY 25 BY
A =& Fol d37 AL (vertical conduitys wal WE A ®
3171 A 2ol A L& thDomack and Williams, 1990; Domack et
al., 1994; Paterson, 1981). 283 o] Bo] o2 FR{3ld 4
s)e} FEALele] B4 78 91X (neutral buoyancy position)
A FHAR F& 202 AT (Cowan and Powell, 1986).
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Fig. 10. (a) Tidal amplitude (mm), and (b)-(d) time series of velocity
for U (solid line) and V (dotted line) components at 17 m, 25 m, 33 m of
water depth, respectively.
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Fig. 12. Typical meltwater stream inflowing into the cove at St. P1.
The dashed line indicates the boundary between turbid surface plume
and seawater.
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Fig. 14. Small waterfall located in the southern corner of tidewater
glacier at St. P4.

coastal cliff

glaciated cliff at the northern
corner of tidewater glacier

Fig. 13. Turbid meltwater incoming
through coastal and glaciated cliffs of
the inner cove at St. P2. The dashed
boxes indicate the source of meltwater
and the dashed line does the apparent
boundary between turbid meltwater and
seawater in the cove.
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