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ABSTRACT: The occurrence of 18 species of algae was stated in the investigated
region. Among them the following were predominant: Himantothallus grandifolius, Desma-
restia menziesii, Cystosphaera jacquinotii, Ascoseira mirabilis, Leptosomia simplex, Adenocvstis
utricularis. Monostroma hariotii, Iridaec obovata, Hildenbrandia lecannellieri, Plocamium
coccineum and Phycodrys antarctica. Vertical stratification of the distribution of three
singled out communities of algae was observed downwards to the depth of 90 m,
which is the limit of the occurrence of the algae in the Bay. The process of decompo-
sition depends on the place where it occurs, the kind of the thalluses and the season
of the vear. The quickest decomposition of algae was observed on the shore. in the
summer and spring.

The total quantity of algal matter washed ashore along 15.8 km of the coast
line of Admiralty Bay, during the period between February and October 1979, was
estimated at 279 metric tons of dry weight matter. From this quantity, in result of
decomposition of the algae on the shore, 75 tons of the matter were released during
an average time of 12 days. The remaining 204 tons of partially decomposed algal
matter are driven by winds farther inshore or into the waters of the Bay or remain
ashore among the stony rubble.
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1. Introduction .

Neushul (1965) carried out observations and collections of benthic
algae along the coasts of the South Shetlands (Half Moon Island) and
in littoral and sublittoral zones of the Antarctic Peninsula and has determined
species composition and the regions of the occurrence of benthic algae

*) This work was done during the Third Polish Antarctic Expedition at the Arctowski
Station in 1978/1979 as part of Project MR-II-16 granted by the Polish Academy of Sciences.
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depending on the depths of the waters. Perfunctory underwater observations
along the coasts of South George Island showed poor algal vegetation
with predominance of the genus Desmarestia. Neushul (1968) has mapped
the distribution of benthic algae of the Antarctic regions in the form of
charts for particular species. A comprehensive inventory of the species
of the Antarctic algae with nomenclature, systematic position and distribution
was given by Papenfuss (1964). All these studies, including Dell (1972),
indicate that most characteristic for the South Shetlands are: Desmarestia
menziesii J. Agardh, D. willii Reinsch, D. anceps Montagne, D. ligulata
(Lightfoot) Lamouroux, Monostroma hariotti Gain, Adenocystis utricularis
(Bory) Skottsberg, Ascoseira mirabilis Skottsberg, Cystosphaera jacquinotii
(Montagne) Skottsberg, Leptosomia simplex (A. et. E.S. Gepon) Kylin,
Phyllogigas grandifolius (A. et E.S. Gepp) Skottsberg, Iridaea obovata Kiit-
zing, Plocamium secundatum (Kiitzing) Kiitzing. Moe and DeLaca (1976)
and DeLaca and Lipps (1976) made observations and collections of
macroscopic algae in the region of King George Island (North-West coasts
of the Fildes Peninsula, Maxwell Bay, Nelson Strait). In consequence of
these studies a catalogue of the algae species and zonation of the plant-animal
association were determined. Yet, there are no data referring to the
Admiralty Bay itself. The abrasive action of ice is an important agent having
a substantial influence upon the occurrence and distribution of algae in
the Antarctic regions (Neushul 1965, Delepine, Lamb and Zimmer-
mann 1966, Moe and DeLaca 1976, Gruzov 1978). Moe and DeLaca
(1976) report that macroalgae occur in more aboundant quantities in open
places exposed to the motion of the waves.

Accumulation of fragments of algae in the hollows of the bottom of
the littoral zone washed ashore by the waves was observed also in other
regions of the Antarctic (Bunt 1955. Neushul 1965, Gruzov 197%). The
fate of brown algae thrown out from the sea onto the land and remaining
in the tidal pools in the littoral zone of Macquarie Island was studied by
Bunt (1955). The author declares that decomposition of seaweeds occurs in
effect of the action of microorganisms more speedily in contact with
the water surface or beyond the water environment than in the water.
Benthic macroalgae are one of the very important elements of the
littoral zones in the Antarctic (Bunt 1955, DeLaca and Lipps 1976)
and play a significant role in the processes of exchange and circulation
of matter between water and land (Rakusa-Suszczewski 1980a, 1980b).

The aim of this study is to determine the composition and distribution
of the principal groups of phytobenthos of the Admiralty Bay, to investigate
the ways and directions of the transport of algae and to examine
throughly decomposition processes ashore and in sea water in a year-cycle.

2. Region of investigations
and environmental conditions

Admiralty Bay is the largest bay of King George Island, South Shetlands
Archipelago (Rakusa-Suszczewski 1980b). The boundary line of Admi-
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ralty Bay lies between Demay Point and Syrezol Rocks. The surface
area of the Bay is 131 km2 and the volume of water is about 18 km3.
A diversified shore line is in the western part of the Bay of a rocky,
sandy and gravelly character and in the northern and eastern parts
is icebound. The total length of the shore line is 84.8 km. The cross
section of the basin of Admiralty Bay is U-shaped and its upper part
opens out on both sides forming a shallower “microshelf”, several score
metres deep. The maximum depth of the central part of the Bay is
about 530 m.

The region selected for investigations (Fig. 1) lies on the west coast
of Admiralty Bay, between Point Thomas and Demay Point, and is 11.5 km
long. It includes various types of shore line: icebound — 1.9 km, roc-
ky — 2.4 km, sandy-gravelly — 7.2 km. The depth of the “microshelf” along
the coast under investigation ranges from 0 to 100 metres.

The region of Admiralty Bay is characterized by strong winds; the
mean wind speed in 1978 was 7 m-s™! (Zubek 1980). The wind are
southward through westward to northward increasing the waving of the
waters. The surge of the sea and surf dash the algae and washed them
ashore. The region between the Point Thomas and the Glacier of Ecology
is most favoured as regards the quantity of the algal matter (Fig. 1)
washed ashore. The weather-beaten algae appeared on the shore a day or
a few days after a storm. Though westerly winds prevailed usually, the
largest waves thrusting out the algae onto the shore were caused by northerly
winds or infrequent northeasterlies and southerlies, generally concomitant
with a huge dead wave and violent displacement of the watérs from the
Bransfield Strait towards Ezcurra Inlet. These waves tear off the thalluses
from the bottom and carry them ashore. The westerly wind, likewise,
caused the transfer of algae onto the investigated section of the coast,
which was connected probably with whirls of water masses flowing out from
Ezcurra Inlet southwards.

From early May till early October, despite the lack of a permanent
ice cover, the whole shore line of Admiralty Bay was covered with ice
pack spreading out over a distance of a few to several score metres
toward the Bay. Near Shag Point and in the shallower areas between Shag
Point and Point Thomas numerous fragments of algae were observed
drifting along the coast. Ice covering the shore line prevented, as results
from the observations, throwing of the algae up onto the shore though
they were shoot out onto the top of ice cover by high billows of the
surf. In mid-October, higher temperatures and increased intensity of the
surf waves coused the removal of ice and disclosure of the shore line,
on which the algae appeared again.

3. Material and methods

The investigations were conducted from December 1978 till December 1979
in the region of the Arctowski Antarctic Station, situated at Admiralty
Bay (62°09 45” S., 58°2745” W.).
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Fig. 1. Horizontal distribution of benthic macroalgae at Admiralty Bay (King George
Island)
1 — the investigated range of agglomerations of algae; 2 — approximate range of algal
agglomeration; 3 — areas of the bottom overgrown with algae: Adenocystis utricularis,
Monostroma hariotii, Leptosomia simplex, Desmarestia menziesii, Ascoseira mirabilis, Iridaea
obovata; 4 — areas of the bottom overgrown with algae: Leptosomia simplex, Desmarestia
menziesii, Ascoseira mirabilis, Himantothallus grandifolius, Hildenbrandia lecannellieri, Phycodrys
antarctica, Desmarestia sp.; 5 — areas of the bottom overgrown with algae: Himantothallus
grandifolius, Desmarestia sp., Plocanium coccineum: 6 — areas overgrown with alga: Cvstopha-
era jacquinotii, 7— the investigated coasts.
Numbers in circles (1—7) — sections of the coast of Admiralty Bay, whereon algae are
washed ashore. Total length of the sections of the coast. whereon algae were washed
ashore (Sections | 7) is 15.75 km. Section | 2350 m long (from this section quantitative
samples were collected), 2 — 2600 m, 3 — 800 m, 4 — 1400 m, 5 — 2400 m, 6 — 5600 m,
7 — 600 m.
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Location of the places of the occurrence of benthic algae was carried
out using dredging methods. A few observations of the bottom were made
with a spyhole finder. Direct observations and collecting of algae were made
mainly at ebb-tide. Several times algae were collected by two frogmen. Dredging
was performed with rectangular metal dredges (inlet opening: longer side
from 80 to 140 cm, shorter side from 30 to 40 cm). Each dredge was
provided with four steel beams (140 cm long) and 0.5—2 cm mesh nylon
net bags (10 to 90 cm long). Anchor-dredges, catching large specimens of
algae complete, were also used. Dredging was made from a fishing
boat downwards to the depth of 140 metres deep.

The quantities of the algal matter washed ashore at Admiralty Bay were
determined from the beginning of February to the end of November.
Samples were collected on the shore over a distance of about 2350 m of
the shore line between Point Thomas and the foregrounds of the Glacier
of Ecology. Observations of the shore line in the area under investigation
were performed daily and decisions on the collection of samples were
made at the moment when algae thrown out by the waves appeared on
the shore. Samples were collected in two ways: at several points along the
section of the shore where algal matter washed ashore was spread out
evenly and at the places where accumulation of algae was markedly
greater or where they were piled up in huge heaps. Single quantitative
samples were collected by hand along a 1 m-long stretch of the shore
or 0.5 m-long stretch in the case of a large amount of the algal
matter. From large heaps algae were picked out within a 0.2 m x0.2 m
surface area down to the ground. Percentage content of red algae and
brown algae was determined the samples representative for mass of algae
washed ashore. The total length of the shore line where algae were washed
ashore is 15.8 km (Fig. 1).

The effects of the wind, sweeping away fragments of the thalluses of
the washed ashore algae and carrying them along inland or (and into the
Bay). were established by observations.

Table I.

Place and duration of the exposure of the selected species of
algae at Admiralty Bay in 1979

Species Place of exposure  Duration of exposure
Leptosomia sea water 16 March — 1 May
simplex shore 16 March — 1 May
Cystosphaera sea water 5 Nov. — 10 Dec.
Jjacquinotii shore 5 Nov.— 10 Dec.
10 Jan. — 5 Feb.
sea water 22 March — 22 June
Himantothallus 5 Nov. — 10 Dec. R
grandifolius 27 Jan. — 20 March

shore 22 March — 22 June
S Nov. — 10 Dec.
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Decomposition of algae was examined under natural conditions, during
their exposure in water and ashore (Table I). The exposed species of algae
represented substantive constituents of algal matter washed onto the shores
of the Bay. A long-lasting exposure of the samples of algae in sea water
is assured owing to an adequate system of equipment enabling to place
the samples at a required depth. The system consisted of a light and
a heavy anchor connected by a cable at the bottom and a buoy connected
with light anchor on the surface of the water. Samples in nylon net-bags -
were hung on the cable connecting the buoy with light anchor. The site
of the exposure ashore was situated on a stony shore at a distance of
about 50 m from the mouth of the stream, near Shag Point.

Decomposition of algae was determined by measuring the dry weight
content of the exposed thalluses. The samples of wet weight algae in the
form of rings (20 mm in diameter) cut out trom one specimen of the
examined species were put into bolting-cloth bags and in a nylon net
submerged in the waters of the Bay at the depth of 25 m (5 m above the
bottom). The algae ashore were placed in an identical nylon net within
the reach of the spray of the surf waves. The content of dry weight
thalluses was determined. at intervals of 5 to 15 days.

Ash content was measured gravimetrically after combustion of the
examined material in a muffle furnace at 550°C for 2 hours. Changes in
caloricity was determined with two methods: wet combustion consisting in
oxidation of organic matter in a mixture of bichromate of potassium and
sulphuric acid (Zdanowski 1979) and direct combustion in a KL-5 calo-
rimeter. Dry weight content was determined by weight after dessication
of algae at 65°C to constant weight. Lipids content was determined gra-
vimetrically double extraction from crumbled material with a mixture of
chloroform: methanol (2:1) and chloroform: hexane (1:1) (Dowgiatto 1975).

4. Results

4.1. Benthic flora

Phytobenthos of Admiralty Bay is composed of about 18 species of algae.
The following species are predominant:

Green algae — Monostroma hariotti Gain
Red algae  — Leptosomia simplex (A. et E.S. Gepp) Kylin
— Iridaea obovata Kiitzing
Hildenbrandia lecanneieri Hariot
— Plocamium coccineum (Hudson) Lynobye
— Phvcodrys antarctica (Skottsberg) Skottsberg
Brown algae — Himantothallus gradifolius (A. et E.S. Gepp) Skottsberg
— Desmarestia- menziesii J. Agardh
— Desmarestia sp. Lamouroux
— Cvstosphaera jacquinotii (Montagne) Skottsberg
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— Ascoseira mirabilis Skottsberg
— Adenocvstis utricularis (Bory) Skottsberg.

The total area of the bottom overgrown with algae is 15.1 km2, which
is 11.5°, of the total area of Admiralty Bay. The principal region most
aboundant in algae stretches from Point Thomas to the end of the
foreground of the Ecology Glacier spreading out farther inside the Bay
over a distance of about 1500 m along the line between Point Thomas — Po-
int Hennequin and Napier Rock at the Ecology Glacier (Fig. 1). This
region occupies the surface of 3.5 km2, which makes up about 2.7%, of the
total area of Admiralty Bay. The agglomerations algae were also found in
the Bay beyond Demay Point on the microshelf extending towards Bransfield
Straits and along the line between the Ecology Glacier and Demay Point,
near Chabrier Rock and Syrezol Rocks. They spread out far inside the
Bay over a distance of about 1500 m. Other large agglomerations of algae
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Fig. 2. Vertical distribution of benthic macroalgae at Admiraltyv Bay
A, B, C— communities of algae, Au - Adenocystis utricularis, Mh — Monostroma .hariotii,
lo — Iridaea obovata, Ls — Leptosomia simplex, Am — Ascoseira mirabilis, Dm — Desmarestia
mencziesii, Hl — Hildenbrandia lecannellieri, Pha — Phycodrys antarctica, Cj— Cystosphaera
Jjacquinotii, Dsp — Desmarestia sp. (except Desmarestia menziesii), Hg — Himantothallus grandi-
folius, Pc — Plocamium coccineum.
1 — frequent occurence of algae, 2 — infrequent occurence of algae.
























































