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ABSTRACT: Studies were carried out from December 1978 till February 1979.
Quantities of suspended matter in the waters of Admiralty Bay ranged from 2.8 to
182.6 mg/l. The maximum quantities of suspended matter were recorded in the inshore
zone, in particular at the mouths of the streams running off from the mpelting gla-
ciers. In the open regions of Admiralty Bay the average quantities of suspended
matter were: 12.4 mg/l in the upper water-layers, from 14.9 to 16.7 at the depth of
10-50 m and less than 10 mg/l in deeper water-layers.

The quantity of suspended natter drifting from the land into Admiralty Bay during
austrial summer was estimated as averaging about 2000 tons per day.
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1. Introduction

In the sea environment an important role is played by suspended matter,
i.e. minute particles (0.5um — I mm) of mineral and organic origin and
precipitated conglomerates of complex chemical structure. Changes in the
quantity and distribution of suspended matter in sea water have an essen-
tial effect upon physico-chemical, biological, sedimentary and other processes
occurring in the sea (Horne 1969, Jerlov 1968, Wozniak, Dera and
Gohs 1977).

In antarctic waters the quantity of suspended matter averages from 1 to
2 mg/l (Lisicin 1969, Artem’ev and Melnikov 1974) and is at least
twice higher than the average quantities of suspended matter recorded in
the open waters of the ocean (Lisicin 1974). Studies carried out the east
coast of King George Island (Pecherzewski 1978) during austral summer

*) These studies were supported by the Polish Academy of Sciences within the MR-II-16.
Project carried out at the Arctowski Antarctic Station during the Third Antarctic
Expedition 1978/79.
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showed quantities of suspended matter ranging from 0.97 to 3.07 mg/l; the
quantity of mineral fractions came up to 80°% of the total amount.

The aim of the investigation was to collect data on the distribution
and quantities of suspended matter in the waters of Admiralty Bay, an
area of complex environmental studies (Rakusa-Suszczewski 1980)

carried out with the support of the Arctowski Antarctic Station on King
George Island.

2. Material and methods -

Investigations aiming at determination of the distribution and the quanti-
ties of suspended matter in the waters of Admiralty Bay were conducted
from December 22, 1978 till February 12, 1979. Altogether 233 water
samples were collected from 42 sampling stations localized in Admiralty
Bay (Fig. 1).
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Fig. 1. Localization of sites in the waters of Admiralty Bay and Ezcurra Inlet
1 — Site, 2 — Outline of ice-barrier, 3 — Regions of the occurrence of glaciers descending
to the Bay, 4 — Arctowski Station, 5 — Lighthouse
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Among 233 samples obtained, 119 samples were collected from the
surface waters and 114 from deeper water-layers (at depths of 25, 50, 100,
200, 400, and 480 m). Water samples were collected by a 6-liter bathometer,
poured into plastic cans and taken to the laboratory ashore. Depending
on the amount of suspended matter the water samples of 0.4 to 6.0
liters were filtered through Whattman GF/C filters (J = 47 mm). Next
the filters were dried to constant weight at the temperature of about 105°C.

At the sampling sites Secchi disc disappearance measurements were made.

3. Results and discussion

The results of the investigations show that the total quantity of sus-
pended matter in the waters of Admiralty Bay ranges from 2.8 to 182.6
mg/l (Table I), which corresponds approximately to the quantities of sus-
pended matter noted in the Bay of Gdansk, in the region of the Vistula
river mouth.

Table 1.
Suspended matter content (d.w. mg/l) in waters of Admiralty Bay, in the period of
Dec. 23. 1978 — Feb. 12. 1979

Localization Number of Suspended matter (mg/1)
. Depth Number of
Distance from . measure- Range of Mean
(m) sites
the shore (m) ments values +S. D.

Inshore zone
of the Admiralty 0 19 72 4.1—182.6 44.1+30.7
Bay (<300 m)

Open waters of
the Admiralty 0 23 48 2.8— 279 124+ 49
Bay (>300 m)

10— 25 9 27 38— 209 16.7+ 5.0

26— 50 9 27 34— 1938 149+ 38
51—100 8 24 3.5— 136 94+ 28

101—200 7 21 3.8— 129 59+ 2.4

201—400 4 12 32— 74 54+ 1.5
480 1 2 4.6 and 6.1 5.3

The maximum quantities of suspended matter were recorded in the
inshore waters — averaging 44.1 mg/l. In the open waters of Admiralty Bay
the highest quantities of suspended matter were noted at the depth of
10-50 m deep, in the deeper water layers the content of suspended matter
decreases markedly.

Figures 1 and 2 show that the lowest quantities of suspended matter
were recorded in Mackellar and Martel Inlets, in the waters flowing into
Admiralty Bay from Bransfield Strait and in central regions of Admiralty
Bay i.e. in the regions of Section A (from Site 1, to Pt. Hennequin). The
maximum quantities of suspended matter occurred at the near-shore areas
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Fig. 2. Distribution of suspended matter (d.w. mg/l) in surface waters of Admiralty Bay

1 — Site, 2 — Outline of ice-barrier, 3 — Glaciers, 4 — Regions with suspended matter content,

>50 mg/l, 5— Profile 4 (Station Nos. 4, 5 and 6), 6 — Profile B (Site Nos. 184, 18, 16,
13, 8 and 5), 7— Arctowski Station

and in particular in vicinity of the mouths of streams running-off from
glaciers, as at the forefront of Ecology Glacier — St. 3 and 19A (> 150 mg/l),
not far from Sphinx — St. 20A (101.6 mg/l), or at St. 18A (109.4 mg/l).

The quantity of suspended matter in the open part of Admiralty Bay
ranged in the surface waters from 2.8 to 27.9 mg/l, and averaged 12.4
mg/l Under the effect of strong winds the distribution of suspended matter
in the surface layers of the waters of Admiralty Bay is subject to great
changes caused by heavy waves and drift currents.

Examples of the distribution of suspended matter in deep sea are shown
in Fig. 3— Profile 4 (from Site 1. to Pt. Hennequin) and Profile B (from
Goulden Cove to St. No. 5. in Admiralty Bay). The highest quantities
of suspended matter were recorded in the west region of Ezcurra Inlet
(109.4 mg/l). Nearer the centre of Admiralty Bay the quantity of suspended
matter was as follows: 10.2 mg/l at the surface waters, up to 11.2 mg/l
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Fig. 3. Distribution of suspended matter in the waters of Admiralty Bay Profiles 4 (Site
Nos. 4, 5 and 6) and B (Site Nos. 184, 16, 13, 8 and 5)

at the depth of 25 m, 9.6 mg/l at the depth of 50 m, 109 mg/l at
the depth of 100 m; whereas farther downwards the content of suspended
matter decreases gradually to 3.9 mg/l at the depth of 400 m.

Profile B (Fig. 3) shows distinctly the retention of the main water
current with great quantities of suspended matter at the depths of 20-50 m,
initially (St. Nos. 184, 18, 16 and 13); at St. No. 8 the maximum quantity
of suspended matter was observed at the depth of 100 m (>20 mg/l).
Vertical distribution of suspended matter at St. No. 5 (Fig. 4) ranged from
10.2 to 12.7 mg/l. The maximum quantities of suspended matter were
recorded in December 1978 at the depth of 100 m (15.2 mg/l) and in
January 1979 at the depth of 20-50 m (14.6 and 15.7 mg/l). Below the
depth of 100 m downwards the quantities of suspended matter were much
lower, decreasing gradually to the values of 3.2 and 5.4 mg/l at the depth
of 400 m deep.

The obtained data indicate great spatial and temporal variation in the
distribution of suspended matter in-the waters of Admiralty Bay. The
highest quantities of suspended matter occur in the inshore zone, principally
in the regions of the mouths of the surface and subglacial streams running
off from the melting glaciers. The waters of these streams carry along
large quantities of suspended matter and rock rubble into Admiralty Bay,
forming vast patches of intensely colouréd waters clearly visible from a heli-
copter, from the shore and in air-photographs.
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Fig. 4. Vertical distribution of suspended matter (d.w. mg/l) in the waters of Admiralty
\ Bay. during austral summer (Site No. 5)

On the basis of several measurements of the' suspended matter content
in waters of selected streams flowing into Admiralty Bay, preliminary
estimates of the quantity of suspended matter carried into the bay-waters
were made; the estimated average inflow of suspended matter carried into
Admiralty Bay during austral summer amounts to about 2000 tons per
day, i.e. about 1/3 of the average daily inflow of suspended matter brought
in with the waters of the Vistula river into the Bay of Gdansk.

Assuming that melting glaciers in the region under investigation occurs
mainly during austral summer, which does not last longer than 100-120
days, we will obtain the estimated value of the annual inflow of suspended
matter brought along by streams running off from melting glaciers into
Admiralty Bay, as amounting to 200-240 thousand tons. Most likely the
given value should be increased by at least 20-30%;, i.e. by the value of
the quantities of suspended matter brought into Admiralty Bay winds and
feeding penguins, and also by the value of suspended matter brough in
from Bransfield Strait. Visual observations indicate that with the S to SW
winds blowing enormous quantities of suspended matter outflowing from
under Polar Club Glacier are carried away eastward, along southern coasts
of King George Island, into Admiralty Bay.

The present data show that the average quantities of suspended matter
noted during summer in the waters of Admiralty Bay are about fivefold
higher than the average quantities of suspended matter recorded in the
open antarctic waters (Lisicin 1969, Pecherzewski 1978) and about

“tenfold greater than the average values of suspended matter in the open
oceanic waters.
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High content of suspended matter in the waters of Admiralty Bay is
reflected in other processes occurring in these waters, such as increased
turbidity which leads to a decrease in the thickness of the euphotic layer.

This is corroborated by the measurements of Secchi disc disappearance,
which in Admiralty Bay was observed at the depths ranging from 0.2 to 7.6 m.

4. Summary

The investigations carried out in Admiralty Bay (King George Island, South Shetland
Islands) (Fig. 1) from December 1978 till February 1979 show that the total quantity of
suspended matter in the waters of the Bay ranges from 2.8 to 182.6 mg/l and that it
is subject to great changes both in time and in space. The maximum quantitie of suspended
matter were recorded in the inshore zone (from 4.1 to 182.6 mg/l), in particular near the
mouths of surface and subglacial streams running off from the melting glaciers into the
bay (Table I). In the open waters of Admiralty Bay the content of suspended matter
ranges from 2.8 to 27.9 mg/l, in the surface waters the quantity of suspended matter
averages about 12.4 mg/l (Table I, Fig. 2). The maximum quantities were recorded at the
depths of 10-50 m (av. about 15.6 mg/l), whereas below the depth of 50 m and farther
downards to the bottom the quantity of suspended matter decreases gradually to about an
average of 5 mg/l (Figs: 3, 4).

The estimated daily inflow of suspended matter brought along into Admiralty Bay,
during austral summer, by the waters streaming down from the melting glaciers amounts
to about 2000 tons per day, i.e. about 200-240 thousand tons per year.

The average quantities of suspended matter noted during austral summer are about
fivefold higher than the average quantities of suspended matter recorded in the open an-
tarctic waters and at least tenfold higher than the average quantities of suspended matter
occurring in the open waters of the ocean.

5. Pe3rome

Hccnenosanus nposenéunbie B 3aque Aamupanstsl (Kunr Jxopx OctpoB — Apxunenar
IOxnpix IlletnannoB) (puc. 1) ¢ mexabpsa 1978 r. no despans 1979 r. nokasaam, 4TO
ofee KOJHMYECTBO B3BECH B BOAax 3anuBa AIMHpaibThl KojiebneTcs B mpemenax or 2,8
no 182,6 Mr/n um moaBepraeTCs CHJIBHBIM H3MEHEHMSM Tak BO BPEMEHH, KaK H B IpO-
CTpaHCTBE. MakcHMaJIbHOE KOJMHYECTBO B3BECH YCTaHOBJIEHO B NpuOpexHo# mnosoce (ot 4,1
no 182,6 mr/a), ocobeHHO BOJIM3M MOBEPXHOCTHBIX HJIM MONIENHBIX YCTbH IOTOKOB ILIbIBY-
MX B 3aJMB C TalOWIMX JeIHHKOB (TaGauua I). B OTKpeITHIX Bogax 3anuBa AJMHpaibThI
ColepXaHME B3BeCH Kojebnercs B npenenax ot 2,8 no 27,9 Mr/a npu 4éM, B MOBEpX-
HOCTHBIX BOJaX KOJIMYECTBO B3BECH pAaBHAETCA B cpeAHeM okoyo 12,4 mr/a (tabmuuma I,
puc. 2). MakcuManbHOE KOJHYECTBO YCTAHOBJIEHO Ha IiyOuHe 10—50 M (B cpeaHEM OKOJIO
15,6 mr/m). 3aTo Huke 50 M M Jajblue B HANpPaBJIEHHH KO AHY KaJMYECTBO B3BECH yMEHb-
IIaeTCA B CPEAHEM A0 OKOoJOo 5 mr/a (puc. 3 u 4).

Cyrounsiif cTOk B3BecH B 3aquBe AIMHpPAIbTHl BO BpPEMs AHTAPKTHYECKOTO Je€Ta
IUILIBYIIHH C BOJAaMH C TalOLIMX JICAHMKOB OLEHUBAEeTCA Ha okoyio 2000 T, T.e. OKOJO
200—240 Tteic. T B roa. CpeaHee KOJHMHYECTBO B3BECH YCTAHOBJICHHOE BO BpeMsi aHTApKTH-
4ECKOro JieTa B BoJax 3ajMBa AJMHPaJIbThl MATHKPATHO BHILLE CPEJHETO KOJHYECTBA B3BECH
B OTKPBITBIX AHTAPXKTHYECKHX BOJAX M OKOJIO HECATHKPATHO BbIlE CPENHEr0o KOJHYECTBA
B3BECH BCTPEYAEMOTO B OTKPHITBIX BOJaX MHPOBOTO OKeaHa.
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6. Streszczenie

Badania przeprowadzone w Zatoce Admiralicji (Wyspa Krola Jerzego, Potudniowe Szet-
landy) (rys. 1) od grudnia 1978 do lutego 1979 roku wykazaly, ze ogélna ilo§¢ zawiesiny
w wodach Zatoki Admiralicji waha si¢ od 2,8 do 182,6 mg/l i podlega silnym zmianom
zarbwno w czasie, jak i przestrzeni. Maksymalne ilosci zawiesiny stwierdzono w strefie
przybrzeznej (od 4,1 do 182,6 mg/l), w szczegélnosci w poblizu uj$¢ naziemnych badz
podlodowych potokow sptywajacych do zatoki z topniejacych lodowcow (tabela I). W otwartych
wodach Zat. Admiralicji zawarto$¢ zawiesiny waha si¢ od 2,8 do 27,9 mg/l, przy czym
w wodach powierzchniowych ilos¢ zawiesiny wynosi srednio ok. 12,4 mg/l (tabela 1, rys. 2).
Maksymalne ilosci zawiesiny stwierdzono na glgbokosciach 10-50 metrow ($r. ok. 15,6 mg/l),
natomiast ponizej 50 m i dalej w kierunku dna ilo§¢ zawiesiny zmniejsza si¢ $rednio do
ok. 5 mg/l (rys. 3, 4).

Szacunkowy dobowy splyw zawiesiny wnoszonej do Zat. Admiralicji w okresie antarktycz-
nego lata przez wody splywajace z topniejacych lodowcow ocenia si¢ na ok. 2000 ton na
dobg, tj. okoto 200-240 tys. ton rocznie.

Srednie ilosci zawiesiny stwierdzone w okresie antarktycznego lata w wodach Zatoki
Admiralicji sa okolo 5-krotnie wyzsze od srednich ilosci zawiesiny spotykanych w otwartych
wodach antarktycznych i co najmniej 10-krotnie wyzsze od Srednich iloéci zawiesiny spoty-
kanych w otwartych wodach oceanu.
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