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Organic carbon (DOC and
POC) in waters of the
Admiralty Bay

(King George Island, South
Shetland Islands)*)

ABSTRACT: Studies on the quantity and distribution of organic carbon (DOC and
POC) in the water of the Admiralty Bay were conducted between 20 December 1978
and 15 February 1979. The C org. content ranged from 1.62 to 3.22 mg.l1-! for DOC
and from 0.22 to 0.65mg.I-! for POC. Maximal DOC amounts were observed at the
depth 25—50 m (on average about 2.50 mg-1-1) and in chosen regions of surface waters
of the Admiralty Bay, among others, in the vicinity of a large penguin colony.

Mean content of DOC in waters of the Admiralty Bay (about 2.26 mg.1-1) is lower
as compared to mean DOC content in waters of the Bransfield Strait (about 4.12 mg.1-1).
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1. Introduction

Organic carbon content in oceans is estimated as about 1.5mgC.1-I,
of which 80—95%;-is DOC (Bogdanov, Lisicin and Romankevi¢ 1971,
Strickland 1965). In closed seas and in highly productive coastal waters
mean amounts of organic carbon increase 3—4 times and even more (Men-
zel and Vaccaro 1964, Bogdanov, Lisicin and Romankevi¢ 1971,
Skopincev 1971, Lucarev 1972, Pecherzewski and Lawacz 1975 etc.).

Recently there is more studies conducted on Antarctic waters, including
those on contents and distribution of organic carbon. According to data
of Menzel and Ryther (1968), Rakusa-Suszczewski (1972), Arte-
mev and Melnikov (1974), Pecherzewski (1978) the DOC content
is Antarctic waters fluctuates from 0.70 to 526 mg.I-! and is on average
2—3 times higher than the DOC content in oceans, whereas the POC content

*) Studies were conducted within the problem MR II. — 16/A of the Third Antarctic
Expedition of Polish Academy of Sciences on the Arctowski Station — 1978/1979.
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Fig. 1. Investigated area
1 — stations for taking water samples from a boat, 2 — shore stations, 3 — glaciers descending
directly to the bay, 4 — mountain glaciers (over-hanging), 5-— Arctowski Station, 6 — fresh-
water lakes (4 — near the Station, B — penguin lake), 7 — line of 44’ profile (for Fig. 3).

is Antarctic waters fluctuates from 0.20 to 0.52 mg.lI-! and is also several
times higher from the mean content of POC in open oceanic waters. The
investigations show that maximal amounts of DOC and POC were found
in subsurface Antarctic waters, from 20 down to 100 metres.

The aim of this paper is a presentation of data on the content and
distribution of organic carbon in the waters of Admiralty Bay during the
Antarctic summer.
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2. Material and methods

Studies on the content and distribution of organic carbon (DOC and
POC in mg-1-1) in the Admiralty Bay — a fiord at the southern coast of
King George Island — were carried out between 20 December 1978 and
15 February 1979. Samples of water were taken on 42 stations (Fig. 1)
this including 10 shore stations and 2 on freshwater small lakes supplied
with water from melting glaciers (lake “A” close to the Station and lake “B”
also called Penguin Lake because of the neighbouring penguin colony).

Water samples were analysed after the return to Poland using the method
elaborated by Menzel and Vaccaro (1964) and described in detail by
Pecherzewski and Lawacz (1975).

3. Results and discussion

In the surface waters of the Admiralty Bay the highest DOC content
(over 2.50 mg-1-1) and POC content (over 0.50 mg-1-1) were recorded in
coastal waters (Fig. 2) the shores of which are void of ice cover in the

it
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Fig. 2. Organic carbon (DOC — 4, POC — B) content (mg-.l-1) in surface waters of the
Admiralty Bay

summer. These are southwestern coast of the Admiralty. Bay from Demay
Peninsula to Thomas Peninsula, south-eastern coast of Ezcurra Inlet and
the coast of Keller Peninsula. The DOC content (less than 2.00 mg-1-1)
and POC content (less than 0.40 mg-1-1) were much smaller in surface waters
close to the head of glacier reaching the water in the bay. For the purpose
of comparison the DOC content in freshwater lake near the penguin colony
exceeded 6.10 mg.1-!, whereas in the lake close to the Station the DOC
content was hardly 2.22 mg-1-1. The POC content in the above mentioned
lakes was 0.92 and 0.26 mg-1-!, respectively.

Maximal DOC content (mean 2.48 and 2.36 mg-1-1) occurred at depths
25 and 50 meters (Table I). As the depth increased the DOC content
decreased to some 2.00 mg.I-! at the depth 100—200 meters and to values
below 2.00 mg.1-1 in deeper parts of the bay (400—480 m).

Maximal POC content (on average 0.41 and 0.45 mg-I-1) was recorded
at depths 50 and 100 meters; as the depth increased the mean POC content
decreased to about 0.36 mg-1-1 (Table I).

Analysis of the distribution of DOC and POC content in water depths
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Table I

Organic carbon (DOC and POC) content (mg-1~') in waters of the Admiralty Bay
(20 Dec. 1978—15 Jan. 1979)

DOC POC
Localization Depth  Number of T— Mean Range of Mean
. an,
tat t
stations (m)  measuremen values +S.D. values +S.D.
Inshore Zone of the
Admiralty Bay 0 86 1.83—-2.61 224+031 0.22-0.65 0.41+0.16
Open waters of the _
Admiralty Bay 0 27 1.94-291 219+0.18 022-0.56 0.40+0.12
25 27 2.04—-322 248+0.22 0.34—0.45 0.39+0.03
50 24 1.94-282 236+0.27 0.32—-0.53 0.41+0.06
100 23 1.83—-242 208+0.18 0.42-0.47 045
200 16 1.83-222 196+0.12 0.39-0.43 0.39
400 S 1.62—-194 1.83 . 0.22-0.39 0.36
480 3 1.83—1.94 1.94 0.36—0.39 0.37

along AA’ profile (Fig. 1) indicates the occurrence of four different types
of water in the Admiralty Bay (Fig. 3):

1. surface waters with DOC content below 2.50 mg-1-!,

2. subsurface waters with maximal DOC content (over 2.50 mg-1-1),

3. transitory waters,

4. distinct wedge of waters entering the Admiralty Bay from the Bransfield
Strait having relatively low concentrations of DOC (some 2.00 mg-1-!) forming
the layer of deep or nearbottom waters in the Admiralty Bay and Ezcurra
Inlet.

This structure of waters of the Admiralty Bay is confirmed by changes
in organic carbon content on station 5 as a result of analyses of water
samples taken at different depths on three different dates (Fig. 4). And so,
in surface waters the DOC content ranged from 2.04 to 2.42 mg.I-1, at 25 m
the maximum DOC content was attained — 2.82 mg-I-!. Then with further
increase of depth the DOC content gradually decreased and at the depth
of 400 m it was 1.73 to 1.96 mg.1-1.

The POC content at the same time and on the same level changed as
follows: 0.39—0.41 mg-1-! for surface waters, 0.33—0.37 mg-1-! at the depth
25—30 meters, 0.42—0.47 mg-1-! at about 100 m and then decreased to
0.22-—0.39 mg.1-! (Fig. 4).

Changes in DOC and POC content in the coastal waters of the Admiralty
Bay (station 5) were analysed also in 4—6 January 1979 (Fig. 5). Twenty
samples of water were taken in intervals of 2—7 hours. Results of these
investigations showed that the DOC content changed from 2.51 to 3.08 mg.1-1,
and the POC content from 0.48 to 0.64 mg-1-1. The data indicate the repeated
in the daily cycle reduction in DOC and POC content between 10 p.m. and
5a.m. of local time and the maximum values during the day. The daily
fluctuations in the POC and DOC content are confirmed by the daily course
of air temperature and by fluctuations of the total amount of suspension
in water measured at the same time and on the same station (Fig. 5).
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Fig. 3. Organic carbon (DOC — 4, POC — B) content (mg-1-!) in waters of the Admiralty
Bay along the A4’ profile (Fig. 1)
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Fig. 4. Content of DOC (4) and POC (B) in waters of the Admiralty Bay (station 5)
1 — 30 December 1978, 2 — 10 January 1979, 3 — 29 January 1979.
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Fig. 5. Fluctuations in content of DOC (I) and POC (II), suspension (III) and temperature
(IV) in surface waters of the Admiralty Bay (station 1) in 4—6 January 1979

One of the reasons for the observed daily changes in DOC and POC
content are most probably the changing amounts of waters flowing from
the slopes of melting glaciers which bring into the Admiralty Bay large
amounts of suspension estimated as 200 tons per 24 hours (Pg¢cherzewski
1980). Also other factors should be taken into consideration such as the not
well known yet so-called biochemical rhythms of the ecosystem discussed,
the complex hydrochemical regime of waters of the Admiralty Bay etc.

The data presented here point to considerable differentiation of waters
of the Admiralty Bay as concerns the distribution and content of DOC and
POC. In future investigations special attention should be paid to the explana-
tion of the character and origin of observed variability in the DOC and
POC content against the environmental conditions in the Admiralty Bay.

4. Summary

The content and distribution of organic carbon (DOC and POC) in the waters of
Admiralty Bay were determined.

The organic carbon content ranged from 1.62 to 3.22 mg-I-! for DOC and from 0.22
to 0.65mg-1-1 for POC (Table I). It may serve as a comparison that the DOC content
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n freshwater lake near the penguin colony exceeded 6.10 mg-l1-!, whereas the POC content
this lake was 0.92 mg.I-!.

Maximal content of DOC (over 2.50 mg.1-!) and POC (over 0.50 mg-1-1) were recorded
n subsurface waters of the Admiralty Bay (Table I) at depths 25—100 meters and also
n coastal waters where the coasts are free of ice cover during the austral summer. Much
smaller content of organic carbon (DOC and POC) were recorded in coastal waters near
the head of glacier descending directly to the waters of the Admiralty Bay.

Considerable spatial differentiation of waters of the Admiralty Bay was observed as
regards the DOC and POC content and distinct fluctuations in their content in the daily
cycle (Fig. 5). Mean DOC content in the waters of the Admiralty Bay (about 2.26 mg-1-1)
is lower than mean DOC content in waters of the Bransfield Strait (about 4.12 mg-I-1).

5

5. Pe3rome

OnpeneneHo kosimyectBo W pacnpenenende C opran. (DOC u POC) B Bomax Anmu-
panbThl Bei.

KonuuectBo C opranuueckoro konebanocs ¢ 1,62 no 3,22 mr-a-! ans DOC u ¢ 0,22
o 0,65 mr-n-! gna POC (tabauna I). Ins cpaBuenus kosmuectBo DOC B mpecHOBOIHOM
HeOO/BLIIOM 03€pE PACTIOIOKEHHOM B COCEACTBE KOJOHMU NMUHTBUHOB Nepexoauno 6,10 mr -1,
a konuyectBo POC B Bomax storo o3épa pasusuiock 0,92 mur-a-1.

MakcumanpHoe kosmyectBo DOC (cBbiue 2,50 mr-si—1) u POC (cBbie 0,50 wmr-ja—1)
KOHCTaTHPOBAaHO B MOBEPXHOCTHBIX Bodax AnmupanbThi Beil Ha riybune ot okono 25 o
okono 100 M, a Takxe B NPUOPEXKHBIX BOAAX, KOTOPHIX NOGEPEXbS B NEPHOA AHTAPKTH-
YeCKOro JjieTa CBOOOJHBI OT JIEASHOrO MOKPOBAa. 3HAYMUTENbHO MeHbluee kosnuyectBo C opra-
Huueckoro (DOC u POC) o6GHapyxeHOo B Bodax NpPUGPEXHBIX PpACIOJOXKEHBIX BOJIM3U
nepeaHeR YacTh 1TeIHUKOB CXOSIIMX HEMOCPEACTBEHHO B BOIBI AnMHpanbThl Bei.

KOHCTaTHpOBaHO 3HAYUTEC/IbHY IO ,umpepeﬂuuaumo BOO A[lMl/lpaJ'lebl beit no oTHollEHUIO
konuuectBa DOC u POC a Takxke 3HauMTE/IbHbIE KOJIEOAHMS MX KOJHMYECTBA B CYTOYHOM
LHUKJTIe.

Cpennue kosmnuectBa DOC B Bonax Aamupasnbthl Beit (0koso 2,26 mr-yi—1) HuMe cpemnux
kosinuectB DOC (okono 4,12 mu-a!) BoicTynatomux B Bogax [Iposnusa Bpaunchunbaa.

6. Streszczenie

Okreslono ilosci i rozmieszczenie C org. (DOC i POC) w wodach Zatoki Admiralicji.

Ilos§¢ C org. wahata si¢ od 1,62 do 3,22 mg.1-! dla DOC i od 0,22 do 0,65 mg-1-1 dla
POC (tabela I). Dla porownania, ilo§¢ DOC w stodkowodnym jeziorku potozonym w sasiedz-
twie kolonii pingwinow przekraczala 6,10 mg-1-!, natomiast ilo§¢ POC w wodach tego jeziorka
wynosita 0,92 mg.I-!.

Maksymalne ilosci DOC (ponad 2,50 mg-1-1) i POC (ponad 0,50 mg-1-!) stwierdzono
w wodach podpowierzchniowych Zatoki Admiralicji, na glebokosciach od ok. 25 do ok. 100 m,
a takze w wodach przybrzeznych, ktoérych pobrzeza w okresie antarktycznego lata sa wolne
od pokrywy lodowej. Znacznie mniejsze ilosci C org. (DOC i POC) stwierdzono w wodach
przybrzeznych, potozonych w poblizu czota lodowcow schodzacych bezposrednio do wod
Zatoki Admiralicji.

Stwierdzono znaczne zroznicowanie przestrzenne wod Zatoki Admiralicji pod wzgledem
ilosci DOC i POC oraz wyrazne wahania ich ilosct w cyklu dobowym.

Srednie ilosci DOC w wodach Zatoki Admiralicji (okoto 2,26 mg-1-1) sa nizsze od $rednich
ilosci DOC (okolo 4,12 mg-1-1) wystepujacych w wodach Ciesniny Bransfielda.
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