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ABSTRACT

THE general features of Signy Island, particularly the environmental factors relating to the distribution of
terrestrial algae, are outlined. Previous investigations of these plants in the Antarctic and particularly in
the South Orkney Islands are briefly reviewed.

The sites examined are described and categorized in the subaerial or aerial habitat. Definitions of these
are given and they are then subdivided into readily identifiable divisions within each habitat. Sampling
methods and techniques used for examination and identification of the algae are described. Keys to the
genera and species of the algae are also provided. Each algal taxon is described and illustrated from Signy
Island material, and the distribution of each is outlined for Signy Island, other Antarctic localities and,
where possible, elsewhere in the world, particularly in the terrestrial habitats. Of the 162 taxa, 30 per cent
were Cyanophyceae, while the Euchlorophyceae, Ulothricophyceae, Bacillariophyceae and Xanthophyceae
comprised between 10 and 21 per cent of the total flora.

A comparison is made of the efficiency of recovering algae by the three techniques used for examining
sample material. The validity of drawing conclusions from comparisons of the algal floras of different sites
is discussed. The distribution of each taxon throughout the 122 sample sites is tabulated and general
patterns in these data are illustrated and discussed. Major features of the algal floras of each of the habitat
divisions are briefly described and related to environmental factors such as water and nutrient availability.
Comparisons are also made with investigations of terrestrial algae in other regions.

* Present address: Department of Botany, University of Melbourne, Parkville, Victoria 3052, Australia.
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I. INTRODUCTION

BETWEEN November 1971 and April 1974 a general survey of the terrestrial algae of Signy Island was
made and their qualitative and quantitative distribution at selected sites was examined. Particular emphasis
was placed on the two Signy Island terrestrial reference sites (Tilbrook, 1973) as part of a long-term study
of their structure and energetics. The ecology of the algae in these two sites and quantitative studies on the
algae in several other sites have been published (Broady, 1976a, 1977, 1979a, b). This account includes de-
scriptions of the algae found in several terrestrial habitats and discusses their distribution on Signy Island.

Signy Island (lat. 60°43S., long. 45°38 'W.), a small island in the South Orkney Islands, lies in the South
Atlantic Ocean (Fig. 1) 600 km. north-east of the northern extremity of the Antarctic Peninsula. Holdgate
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The Antarctic regions showing the position of the South Orkney Islands. The inset shows the position of Signy Island within
the South Orkney Islands group.
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(1967) has described the island in some detail. The geology of Signy Island has been discussed by Matthews
and Maling (1967). Garnetiferous quartz-mica-schists predominate but there are associated amphibolites
and marbles. The climate of Signy Island is typical of that of the maritime Antarctic as defined by Holdgate
(1964). Smith (1972) has summarized meteorological data recorded at Signy Island since 1947 and described
the general features of the climate. On summer days with high insolation the surface temperatures of soils,
rocks and vegetation rise well above the ambient air temperatures (Holdgate, 1964 ; Longton and Holdgate,
1967), resulting in a favourable micro-habitat for plants and invertebrates. Snow accumulation commences
towards the end of March and there is usually continuous snow cover throughout the winter until at least
mid-October; late snow banks persist until around mid-summer. In winter, all lowland areas are snow-
covered except for wind-swept knolls and cols, and rock faces.

During summer, about half of the surface of Signy Island is free from ice and snow and, with its varied
terrain, the lowland coastal zone provides a diversity of habitats. Descriptions of the physical and chemical
composition of the soils and the factors affecting their development have been given by Chambers (1966a,
b, 1967), Allen and Northover (1967), Allen and others (1967), Holdgate and others (1967) and Allen and
Heal (1970).

The first ecological survey of the terrestrial vegetation of Signy Island was made by Holdgate (1964).
This was subsequently developed by Longton (1967) and Gimingham and Smith (1970). More recently,
Smith (1972) provided a detailed description of the lichen, bryophyte and herbaceous plant communities.

The plant communities occurring on stable ground are dominated by bryophytes and lichens of the
Antarctic non-vascular cryptogam tundra formation. Communities of the fruticose lichen and moss-
cushion sub-formation occur on dry soils and rocks in wind-swept areas from near sea-level to the highest
rock exposures. Extensive and often deep moss banks, produced by the turf-forming mosses Polytrichum
alpestre Hoppe and Chorisodontium aciphyllum (Hook. f. and Wils.) Broth., are a prominent feature of the
vegetation of Signy Island. These communities of the moss-turf sub-formation are restricted to well-drained
usually north-facing slopes. Permanently moist or wet habitats on level or gently sloping ground support
extensive communities of the moss-carpet sub-formation, dominated by Calliergidium austro-stramineum
(C. Muell.) Bartr., Calliergon sarmentosum (Wahlenb.) Kindb. and Drepanocladus uncinatus (Hedw.)
Warnst. The latter has a wide ecological amplitude which allows it to colonize drier habitats and invade
other community types.

The Antarctic herb-tundra formation consists, on Signy Island, of localized stands of Deschampsia
antarctica Desv. and Colobanthus quitensis (Kunth) Bartl. The soils developing below these stands are the
only relatively mature soils on Signy Island and have been compared to the brown-earth soils of temperate
regions (Heal and others, 1967).

In areas of dense seal and penguin populations, a muddy, fairly organic soil is formed from predomi-
nantly animal-derived material. Prasiola crispa (Lightf.) Menegh., a green foliose alga, forms the pre-
dominant macroscopic vegetation on these soils where they are not too physically disturbed.

The supply of nutrients to soils and vegetation on Signy Island has been discussed by Allen and North-
over (1967), Allen and others (1967), Holdgate and others (1967) and Northover and Allen (1967). The
three principal sources of nutrients are first physical and chemical rock break-down, secondly high salt
concentrations in precipitation and wind blown sea-spray, and thirdly nutrients originating from bird and
seal colonies. It appears that the supply of all the major nutrients is more than adequate for the growth and
maintenance of the vegetation.

II. PREVIOUS INVESTIGATIONS OF THE
TERRESTRIAL ALGAE OF ANTARCTICA

THE first collection of a terrestrial alga from Antarctic regions appears to be that reported by Harvey and
Hooker (1844). Hooker, a member of the British expedition of 183943 led by Sir James Clark Ross,
collected Prasiola crispa (Lightf.) Menegh. from moist rocks. West and West (19115) examined the collec-
tions made by Murray of Shackleton’s British Antarctic Expedition (1907-09) on Ross Island and in
Victoria Land. Most were from fresh-water ponds but soil from a penguin rookery and material from the
moraines of Mount Erebus on Ross Island were also collected. Gain (1912) collected algae from rock faces,
amongst mosses and in melt water from the Antarctic Peninsula during the Deuxi¢éme Expédition Frangaise
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Antarctique (1908-10). Carlson (1913) described the fresh-water algal flora of South Georgia, including
algae from amongst mosses and in wet soils, from material collected by the Swedish South Polar Expedition
(1901-03). Sparse collections of algae were made by the British Antarctic “Terra Nova’ Expedition (1910-
13) mostly at Cape Adare, Victoria Land. Fritsch (1917) described the algae in these collections, including
Prasiola crispa and associated terrestrial algae. Bourrelly and Manguin (1954) reported on the algal flora
of the sub-Antarctic Iles Kerguelen. As well as the fresh-water forms, they listed 120 algae found as *““aero-
philes” in habitats such as wet rocks, Sphagnum and other mosses. Bunt (1954) gave a comparative account
of the terrestrial diatoms of Macquarie Island; ten contrasting soil samples were examined and in these
46 diatom taxa were identified. Soil samples from the McMurdo Sound area of Victoria Land were
examined by Flint and Stout (1960); ten genera of algae were recorded and all of them were typical of soils
in temperate regions. Fukushima (1961) noted one soil alga from sand collected in the Ongul Islands,
eastern Antarctica. Toriumi and Mutsuo (1961) presented a preliminary list of 11 taxa of algae found
amongst the mosses from these islands. The list was extended by Akiyama (1968), who reported 32 taxa.
Holm-Hansen (1963) found nitrogen fixation by Nostoc commune Vauch. from terrestrial habitats of Ross
Island and Victoria Land, and discussed the importance of nitrogen-fixing algae to terrestrial life. 18 genera
of algae were found in terrestrial habitats; these were listed by Holm-Hansen (1964). Moist and dry sand
and rocks were included in the habitats examined and the algae were identified from culture and micro-
scopic examination of the samples. Rudolph (1963) described the presence of Prasiola crispa (Lightf.)
Menegh. with associated filamentous and other microscopic green and blue-green algae on exposed ground
in the vicinity of Hallett Station, Victoria Land. Hirano (1965) mentioned terrestrial algae in his extensive
review of the fresh-water algae in the Antarctic regions. Another review of the distribution of algae in the
Antarctic was given by Koob (1967) and terrestrial forms were briefly mentioned. He stressed the lack of
information from which to draw valid conclusions regarding algal distribution in the Antarctic and empha-
sized the need for further extensive collecting. An ecological study of the moss community in the vicinity
of Syowa station, Enderby Land, made by Matsuda (1968) showed the presence of large amounts of
Gloeocapsa sp., which apparently restrained the growth of the moss. Algae appearing in cultures of soil
samples from the continent were described by Kol (1968) from Haswell Island near Cape Adare, Victoria
Land (three taxa), and Kol (1970) from Wright Valley, Victoria Land (five taxa). Belcher (1969) recorded
the presence of Prasiococcus calcarius (Boye Pet.) Vischer in preserved samples of terrestrial algae collected
in the South Sandwich Islands. Cameron and others (1970) briefly mentioned the appearance of algae
in cultures of soil from the dry valleys of Victoria Land. Cameron and Devaney (1970) used a scanning
electron microscope to study Antarctic soil algal crusts. Cameron and Benoit (1970) recorded five species
of algae from the soil of cinder cones on Deception Island, South Shetland Islands. Algae were detected by
Cameron (1972a) in soil collected at an altitude of 2,000 m. in the La Gorce Mountains, Antarctica
(lat. 86°45'S., long. 146°00’'W.). The three taxa are the farthest south algae collected to date. Cameron
(1972b) made counts of algae in soils from Victoria Valley, Victoria Land; up to 10° algae g.~* soil were
detected, and coccoid green and coccoid and filamentous blue-green algae were present. The ecology of
blue-green algae in Antarctic soils, mostly from the dry valleys of Victoria Land, was discussed in some
detail by Cameron (1972c¢).

The first collection of algae from the South Orkney Islands was made on Laurie Island by R. N. Rudmose
Brown, a member of the 190204 Scottish National Antarctic Expedition. Material from red and yellow
snow, pools, streams and wet soil was collected. The algae were examined by Fritsch (19124, b), who identi-
fied 68 species. The terrestrial habitats examined were moss-covered rocks, mud and damp moss, and mud
from a penguin rookery.

Limited studies have been made on the algae of Signy Island. Fogg (1967) identified, counted and studied
the metabolism of algae in green, red and yellow snow. In addition to the abundant chionophilous species,
there were lesser numbers of algae apparently derived from fresh water or soil. The latter included species
of Achnanthes, Navicula and Hantzschia, and Pinnularia borealis Ehr. The snow algae have also been
examined by Kol (1972). Fogg and Stewart (1968) examined nitrogen fixation in algae from a number of
terrestrial and fresh-water habitats. Appreciable nitrogen fixation was found in terrestrial habitats associa-
ted with the presence of Nostoc commune, either free-living or as the algal symbiont in the lichens Lepto-
gium (quoted as Collema; personal communication from R. I. L. Smith) and Stereocaulon. These were
almost entirely confined to areas subject to the influence of basic rocks. Horne (1972) confirmed these
results but he thought that the pH of the surface waters directly determined the rate of nitrogen fixation.
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Smith (1972) described two alga sub-formations in his account of the vegetation of the South Orkney
Islands. The soil-alga sub-formation comprises two associations dominated by foliose species, one with
Prasiola crispa as the predominant species and the other with Nostoc cf. commune. The snow-alga sub-
formation consists of varying proportions of Chlamydomonas nivalis Wille, Raphidonema nivale Lagerh.,
Ochromonas sp. and other species. Smith (1973), in his study of the ecology of the Protozoa in a chinstrap
penguin (Pygoscelis antarctica Forster) rookery, measured the increase in Prasiola crispa cover over a
summer using a point-quadrat technique.

The author has undertaken an intensive study of the terrestrial algae at Signy Island (Broady, 1976,
1977a, b, 1979a, b) and the present work is a systematic account of the species recorded.

III. SITES EXAMINED FOR ALGAE

A. TERMINOLOGY

The sites examined ranged from bare, wind-swept rock faces to semi-aquatic habitats, where the vegetation
was permanently saturated though none was permanently covered by standing water. Table I gives a
scheme for their classification. All the algae can be referred to the aerial algae group as defined by Petersen
(1935), i.e. those which grow out of water, in contrast to the hydrophytic algae, i.e. those which grow sub-
mersed in water.

The sites examined in the present study are placed in two major categories:

i. Subaerial sites. Samples consisting of soil and where present the overlying vegetation.

ii. Aerial sites. Samples consisting of superficial growths of algae on rock faces and in crevices in rock
faces where there was no soil formation and, except for occasional lichens, algae were the only
forms of plant life.

Aerial is used in a different more limited sense to that of Petersen (1935) mentioned above. Schlichting
(1975) used the term subaerial or aerophilous for those algae inhabiting any object in the air above the soil,
litter or water surface. However, in the present study such habitats are termed aerial. There is apparently
a need for a standardized nomenclature for terrestrial algal habitats. Round (1973) described aerial growths
of algae according to two habitat categories, namely, epilithic (on rock and stone surfaces) and epiphytic
(on vegetation). In the latter, he included the epiphytic flora of Bryophyta. The classification of sites on
Signy Island (Table I) includes these in the subaerial category. The bryophytes and the underlying soils
provide some protection for the algae from climatic extremes, protection which is not usually present in
the aerial situation. Samples from the bryophyte sites consisted of both the living vegetation and c. 1 cm.
of the underlying soil. There was no evidence of the soil having a different flora to the living vegetation.

B. SUBAERIAL SITES

Short descriptions of the subaerial sites (sites 1-72) and their locations are given in Table II.

The mineral soil samples were free of macroscopic vegetation cover although moss communities were
often present nearby. The lack of vegetation was due to the recent exposure by ice retreat, recent in situ
formation by weathering of the parent rock or the instability of the soils due to cryoturbation, solifluction
or disturbance by penguins or seals.

A wide variety of bryophyte associations (Smith, 1972) was sampled, particularly those with a more
extensive and widespread distribution, but also some of the more restricted communities. The three most
widespread communities sampled were the fellfield communities dominated by Andreaea spp., the moss
turves of Polytrichum alpestre and Chorisodontium aciphyllum, and the carpet- and mat-forming bryophytes
of wet communities dominated by Drepanocladus uncinatus, Calliergon sarmentosum and Cephaloziella
varians. The tall hummocky cushions of Brachythecium austro-salebrosum in wet somewhat nutrient-
enriched areas were also sampled.

The samples from stands of Deschampsia antarctica included the dead lower leaves of the plants and the
upper 1 cm. of the underlying loamy soil. The Colobanthus quitensis sample included the upper living
vegetation.



TABLE I

CLASSIFICATION OF TERRESTRIAL SITES SAMPLED FOR ALGAE

Dominant vegetation of sample Site Sample material
Major characters used to classify sites material numbers
Mineral soils Soils formed by glacial action Microscopic algae 1-7
without
macroscopic Soils formed by in situ weathering Parent rock acid (quartz-mica-schist) Microscopic algae 8,9 Largely mineral soil cored to a depth of 1-5 cm.
vegetation cover
Parent rock alkaline (marble or amphibolite) Microscopic algae 10-12
Soil with high organic content from penguin guano Microscopic algae 13
Andreaea spp. 14-24
—~ Dry moss-cushion fellfield (with On acid soil Dicranoweisia grimmiacea 25
a associated lichens) Living moss and underlying soil cored to a depth of 1-5 cm.
_g On basic soil Tortula spp. 26-28
Macroscopic -g Below bird’s nest (Daption capensis) Pottia austro-georgica 29
~ vegetation s
3 cover '8 Moist moss turves (with associated Healthy growth on surface Polytrichum alpestre and Chorisodontium aciphyllum 30, 31
_g present a 2 lichens) Polytrichum alpestre 32-38
<
v fb_? k= Moribund bare peat surface Microscopic algae 39, 40 Peat cored to a depth of 1-5 cm.
2 z
5 E Calliergon sarmentosum and Chorisodontium aciphyllum 41
=4 Wet bryophyte carpets, mats and Healthy growth on surface Calliergon sarmentosum 42-45 Living bryophytes and underlying soil cored to a depth of
g hummocks Drepanocladus uncinatus 45-56 1-5cm.
o Brachythecium austro-salebrosum 57, 58
E Cephaloziella varians 59
Moribund bare peat surface Microscopic algae 60 Peat cored to a depth of 15 cm.
Algae Foliose Prasiola crispa Prasiola crispa 61-63 Alga and underlying soil cored to a depth of 15 cm.
Loamy soil developing below Deschampsia antarctica Microscopic algae 64-71 Dead lower leaves and underlying soil cored to a depth of 1-5 cm.
Phanerogams
Colobanthus quitensis and underlying soil Colobanthus quitensis 72 Living vegetation and underlying soil cored to depth of 1-5 cm.
Acidic rocks (quartz-mica-schist) Microscopic algae 73-87
Rock surfaces Dry exposed rock surfaces
and crevices Basic rocks (marble or amphibolite) Microscopic algae 88-93 Scrapings of algae from rock surfaces and from within cracks
— with a and crevices
S superficial In sea-spray zone but not in immediate vicinity Microscopic algae 94-101
3 growth of Rock surfaces irrigated with melt water of nesting birds
algae
In immediate vicinity of nesting birds Microscopic algae 102-111
Moist cracks and crevices in marble rocks Microscopic algae 112-122

[ face page 6



TaABLE II

LOCATION AND DESCRIPTION OF THE SAMPLE SITES

Site Altitude Map
number Locality Description pH (m.) coordinates*
Mineral soils without macroscopic vegetation cover (sites 1-13)
1 Lateral moraine of Orwell Glacier Fine glacial debris from the outer older ramp of the
lateral moraine 8-0 15 1031 0451
2 Lateral moraine of Orwell Glacier Fine glacial debris from the inner more recently exposed
ramp of the lateral moraine . 7:6 15 1032 0451
3 Northern end of lateral moraine of Orwell Fine glacial debris with scattered shells of limpets
Glacier in Cemetery Bay (Patinigera polaris (Hombron and Jacquinot)) deposited
by gulls (Larus dominicanus Lichtenstein) 6-8 3 1031 0452
4 Col between Garnet Hill and Rusty Bluff Fine glacial debris from a recently exposed moraine,
snow and ice-free for only 2 or 3 months in summer 67 160 1032 0441
5 Summit of hill ¢. 600 m. south-west of Fine soil derived from quartz-mica-schist from a frost-
Rethval Point sorted stone polygon surrounded by an extensive stand
of Andreaea regularis (site 14) 5-2 60 1039 0438
6 West-facing slopes at northern end of Fine soil from the centre of a solifluction stripe
Moraine Valley 6-1 40 1035 0451
7 North-west-facing slope above east side of Fine glacial debris in area occasionally influenced by
Cemetery Bay elephant seals (Mirounga leonina (L.)) 6-4 16 1034 0452
8 Pinder Gully Raw fine-grained mineral soil on rock ledge formed by
in situ weathering of quartz-mica-schist; near cape
pigeon (Daption capensis L.) nest 6-3 60 1048 0450
9 Pinder Gully Mineral soil mixed with organic debris from below a snow
petrel (Pagodroma nivea Forster) nest; mineral material
formed by in situ weathering of quartz-mica-schist 6-1 15 1045 0450
10 Summit of marble knoll above eastern slopes Nodular marble soil formed by in situ weathering of
of Three Lakes Valley parent rock 7-2 30 103t 0461
11 Summit of marble outcrop on Gourlay Nodular marble soil formed by in situ weathering of
Peninsula parent rock —_ 39 1041 0431
12 Sea-washed rock in Tern Cove Raw fine-grained soil on rock ledge formed by in situ
weathering of amphibolite 8-2 3 103¢ 0478
13 Pageant Point Mineral soil mixed with large quantities of penguin guano 7-3 30 1047 0420
Dry moss-cushion fellfield (sites 14-29)
14 Summit of hill ¢. 600 m. south-west of An extensive stand of Andreaea spp.
Rethval Point (predominantly A. regularis C. Muell.) 4-4 60 1032 0438
15 Summit of Tioga Hill Small cushions of Andreaea sp. in rock crevice 4-9 280 1018 0443
16 Factory Bluffs Cushions of Andreaea sp. in a damp rock crevice 5-4 55 103¢ 0451
17 Near to the summit of Garnet Hill Relatively open stand of Andreaea sp. 4-8 240 1027 0441
18 Southern end of Moraine Valley Andreaea gainii Card. bordering a dry stone stripe 53 60 1032 044+
19 Northern end of Moraine Valley Scattered cushions of Andreaea regularis with associated
fruticose lichens -6 60 103¢ 0450
20 West-facing slope of Moraine Valley A. regularis and A. gainii forming an extensive stand of
more than 100 m.2 4-4 30 1038 0450
21 Below summit of hill to north-west of Rusty A. regularis in a hollow protected from extreme
Blhuff exposure 4-5 190 1034 0443
22 Slope behind the British Antarctic Survey Cushions of Andreaea sp. occasionally flushed with melt
station in Factory Cove water 4-9 45 1040 0450
23 North-west-facing slope below site 5 A. regularis adjacent to a small melt runnel (see sites
38 and 56) 45 55 1038 0433
24 Summit of Factory Bluffs A. regularis occasionally flushed with water —_ 180 103¢ 0450
25 South-east coast of Factory Cove Dicranoweisia grimmiacea (C. Muell.) Broth. in fissures in
face of coastal rock receiving melt water from slopes
above where nesting birds situated 5-4 6 103° 0452
26 Summit of marble knoll on west side of Small cushions of Tortula fusco-viridis Card. on an
Three Lakes Valley exposed nodular marble soil 6-8 20 1030 0460
27 West side of Three Lakes Valley Tortula sp. forming a more extensive stand than site 51;
below summit of marble knoll 7-8 25 1030 0460
28 As site 27 As site 27 — 25 1030 0460
29 North-facing slope below Observation Bluff Cushions of Pottia austro-georgica Card. from
immediately below the nest of a cape pigeon 5-8 10 1048 0450
Moist moss turves (sites 30—40)
30 North-west-facing slopes below site 5 Signy Island terrestrial reference site 1 dominated by
Polytrichum alpestre and Chorisodontium aciphyllum (see
Tilbrook, 1973) 4-4 53 1038 0433
31 Hillier moss, bordering site 42 Small hummocky turves of P. alpestre and C. aciphyllum
invading a wetter habitat 4-6 28 1037 0431
32 c. 80 m. south-west of the British Antarctic
Survey station in Factory Cove 4-3 18 103¢ 0451
33 Summit of cliffs above west side of Factory
3 FlCovef o] Seeeell 4-3 50 103¢ 0452
oor of Moraine V. , near €l .
Glacier moraines ey Moss turves dominated by P. alpestre 4-3 20 1032 0451
35 West-facing slopes of Moraine Valley 4-1 80 1035 044°
36 North-facing slopes below summit of
Observation Bluff 40 90 1042 0449
37 As site 36; lower down slope 4-4 55 1042 0450
38 North-west-facing slope below site 5 P. alpestre bordering a small melt runnel (see sites
23 and 56) 4-0 28 1038 0438
39 Northern end of Moraine Valley A peat bank on which elephant seals had wallowed, killing
the living moss surface and depositing skin, hair and
faeces 4-7 20 103¢ 0450
40 ¢. 250 m. south-west of the cove between Bare peat from a moss turf recently exposed by ice
Rusty Bluff and Rethval Point retreat 4-8 40 1038 0434
Wet bryophyte carpets, mats and hummocks (sites 41-60)
41 Hillier moss, bordering site 42 Chorisodontium aciphyllum invading a wetter habitat
dominated by Calliergon sarmentosum 4-2 28 1037 0431
42 Hillier moss Part of Signy Island terrestrial reference site 2,
dominated by Calliergon sarmentosum 4-9 28 1037 0431
43 Small promontory c. 300 m. south of C. sarmentosum forming a carpet of ¢. 50 m.2 on a gentle
Berntsen Point wet slope 4-9 10 1043 0452
44 West-facing slope of Moraine Valley C. sarmentosum bordering the Andreaea spp. of site 20 4-6 30 1038 0450
45 Top of the cliffs above Express Cove C. sarmentosum forming a wet boggy stand receiving melt
water from the slopes above 5-6 30 1018 0471
46 Coastal cliffs below north-facing slopes of Drepanocladus uncinatus mat in a water-flushed gully '
Observation Bluff 5-2 12 1048 0450
47 Slope north-west of Waterpipe Beach Extensive wet D. uncinatus carpets on a gentle wet slope;
occasional boulders of marble protruding through the
moss carpet 5-2 12 1032 0462
48 Lower slopes above Paal Harbour Small carpet of D. uncinatus receiving melt water from
slope above 4.7 10 1038 0444
49 Lateral moraine of Orwell Glacier Small mats of D. uncinatus on outer older ramp of lateral
moraine; generally drier than other D. uncinatus samples 4-7 15 1032 0451
50 Elephant Flats Extensive stand of D. uncinatus on level ground with
scattered marble debris present; area frequently
influenced by elephant seals 4-8 15 1030 0458
51 North-west-facing slope below site 5 D. uncinatus in a wet hollow below a rock outcrop,
surrounded by extensive stand of P. alpestre and
C. aciphyllum 4-8 53 1038 0438
52 Between Knob Lake and Heywood Lake Extensive well-drained carpet of D. uncinatus 5.2 10 1031 0469
53 East-facing cliffs on west side of Factory D. uncinatus in a mixed stand of D. uncinatus and
Cove Brachythecium austro-salebrosum (C. Muell.) Par. in a
water-flushed gully 5.2 20 1037 0458
54 Top of cliffs on west side of Factory Cove D. uncinarus mat on a vertical rock face receiving melt
water percolating through moss turf above 4-9 20 1037 0452
55 As site 54 As site 54 — 20 1037 0452
56 North-facing slope below site 5 D, uncinatus bordering a temporary melt runnel (see sites
23 and 38) 4-5 55 1038 0433
57 Above Rock Haven, Gourlay Peninsula B. austro-salebrosum on a level boggy area trampled by
penguins 5-2 10 1036 0429
58 Factory Bluffs Small stand of B. austro-salebrosum receiving enriched melt
water from slopes above, habitated by nesting birds.
Single Deschampsia antarctica plant present 5-2 45 103¢ 0451
59 Hillier moss Cephaloziella varians (Gottsche) Steph. forming small pure
stands amongst a more extensive wet moss-carpet
community 5-1 28 1037 0431
60 Close to the cemetery near Mooring Point C. sarmentosum carpet on which elephant seals had
wallowed and killed the living moss surface 56 10 1038 0458
Foliose Prasiola crispa thalli and underlying soil (sites 61-63)
61 Flat ground between Mooring Point and P. crispa covering a soil formed largely from elephant seal
Drying Point hairs, moulted skin and faeces 56 3 1035 0455
62 Pinder Gully P. crispa and the underlying largely mineral soil from a
wet flushed slope surrounded by nests of cape pigeons 5-8 10 1045 0450
63 North-west-facing slopes below site 5 P. crispa from six water-flushed rock gullies and melt-water
channels 4-3 50 1038 0438
Loamy soil developing below Deschampsia antarctica
(sites 64-71)
64 North-facing slope below Observation Bluff Adjacent to large bird colonies (mostly cape pigeons)
west of Pinder Gully 52 25 1045 0450
65 ¢. 100 m. west of site 64 Less influenced by birds than site 55; boggy 5.2 18 104¢ 0450
66 Behind hut on north-west of Berntsen Point Close to the shore and occasionally frequented by penguins
when moulting 49 10 1041 0455
67 North-facing slope below Robin Peak Receiving some water from marble outcrops above 5-1 50 1027 0490
68 North-west-facing slope below Cape Hansen, Penguin feathers scattered over site ‘
Coronation Island 49 12 - —
69 Mooring Point Along the sloping sides of a temporarily water-filled melt j
runnel 4-7 12 1038 0454
70 West side of Mirounga Flats In a gully in low cliffs, flushed with water during snow
melt; possibly influenced by run-off from marble rocks 4-7 10 103¢ 0465
71 ¢. 20 m. south-west of the British Antarctic Flushed with water run-off from cliffs above on which ;
Survey station; below Factory Bluffs many nesting birds 4-8 5 103¢ 0452
Colobanthus quitensis and underlying soil (site 72) f
72 Cliffs . 500 m. south-south-west of North Point | From amongst more extensive growths of D. antarctica 52 10 1022 048°
Dry exposed rock surfaces (sites 73-93) Rock typet |
73 North-facing slope below Observation Bluff Small rocks and stones on scree slope S 105 | 1043 0448
74 Small peninsula on north-west side of Small ro