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Abstract : Elephant Island is located at 61° 07° S and 55° 03’ W in the north of the South Shetland Islands. Stinker Point is
the largest ice-free coastal area along Elephant Island, showing the highest level of richness of the island’s fauna and flora.
The Antarctic biome is affected by its geographical isolation and special climatic conditions. The objective of this work is to define
the most important species at Stinker Point, Elephant Island being the base index of ecological importance. The phytosociological
study was conducted using the method of the quadrats. The sampling was done in the austral summer to 2012 in ice-free areas
of Stinker Point. To obtain the importance of the species at the points of sampling the index of ecological significance (IES) was
applied. Twenty-two different sites in the ice-free areas were sampled in this study and 70 species until now (including algae,
liverworts, mosses, lichens, mushrooms and angiosperms) were identified. Thirty-four species have an IES higher than 50, being

Sanionia uncinata (Hedw.) Loeske the most important species.
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Introduction

The Antarctic continent is one of the harshest habitats in the
world, especially for Antarctic flowering plants, lichens and
bryophytes, which form the dominant elements in rocks and
vegetation on the rocky ground (Kappen & Schroeter, 1997).
The Antarctic vegetation is affected by the geographical
isolation, climatic conditions and its development is
restricted to ice-free areas.

Elephant Island is located at 61° 07’ S and 55° 03° W in
the north of the South Shetland Islands. It is a mountainous
island covered with ice in its central area and in the austral
summer parts of the coast are ice-free. Stinker Point is the
largest coastal ice-free area of Elephant Island rich in fauna
and flora (Pereira & Putzke, 1994). These authors inform that
Stinker Point has two species of higher plants, Deschampsia

antartica Desv. (Poaceae) and Colobanthus quitensis

(Kunth.) Bart. (Caryophylaceae), 38 species of mosses, seven
species of liverworths, 68 species of lichens and four species
of macroscopic fungi.

Lewis-Smith (2001) in a phytossociological survey found
many species of mosses in association with the dominant
species in the formation, reflecting the dependence of these
species of mosses on the dominant species, which should
they become endangered, the dependent species in turn
would be endangered due to interdependency.

The bird colonies are decisive in the distribution of
plant species, as well as the climatic conditions and the soil.
(Pereira & Putzke, 1994).

The objective of this work was to define the most
important species in Stinker Point, Elephant Island using

the index of ecological significance.
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Materials and Methods 2011/2012 austral summer in the ice-free areas of Stinker

o ™

Phytossociological study was conducted using the method Point, Elephant Island, Antarctica.
& of quadrats of Braun-Blanquet (1964), adapted to Antarctic The species were identified during the phytossociological

conditions (Kanda, 1986). The sampling was done in the survey. The plants not identified in situ were collected and

Table 1. The species with IEI > 50 and the point/formation sample in the Stinker Point, Elephant Island.

Species 123456789 10 11 12 13 14 15 16 17 18 19 20 21 22

Andreaea depressinervis Cardot X X

Andreaea gainii Cardot X

Brachythecium austrosalebrosum
(Mull. Hal.) Paris

Bryum argenteurn Hedw. X X X X
Caloplaca cinericola (Hue) Darb. X
Caloplaca regalis (Vain.) Zahlbr. X

Chorisodontium aciphyllum
(Hook. f. & Wilson) Broth.

Cystocoleus niger (Huds.) Har. X X X
Cladonia metacorallifera Asahina X X X X X

- Cladonia rangiferina (L.)
Weber ex EH. Wigg.

Mushroom

Colobanthus quitensis (Kunth) Bartl. X X

o Cornicularia aculeata (Schreb.) Ach X

Deschampsia antarctica E. Desv X X X

Hennediella heimii (Hedw.) R.H. Zander X X X X X X X
Leptogium puberulum Hue X

Meastodia tessellata (Hook. f. & Harv.)
Hook. f. & Harv.

Ochrolechia frigida (Sw.) Lynge X X X X X
Pohlia nutans (Hedw.) Lindb X
Polytrichastrum alpinum (Hedw.) G.L. Sm X X X X X

,’;,/ Prasiola crispa (Lightfoot) Kiitzing X X X
Psoroma cinnamomeum Malme X

é Psoroma hypnorum (Vahl) Gray X X X

! Sanionia uncinata (Hedw.) Loeske X XX X X X X X X X X X X
Sphaerophorus globosus (Huds.) Vain. X X X X

- Syntrichia magellanica (Mont.) R.H. Zander X X X
Usnea aurantiacoatra (Jacq.) Bory X X
’ Usnea antarctica Du Rietz X X X X X

~ Warnstorfia sarmentosa (Wahlenb.)
Hedenas

p
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identified in the laboratory analyzing the characters in
the optical microscopy with help of the keys for species
proposed by Putzke & Pereira (1990, 2001) and Ochyra et al.
(2008) for bryophytes, Bednarek-Ochyra et al. (2000) for
liverwort, Redon (1985) and @vstedal & Lewis-Smith
(2001) for lichens.

To show the importance of the species in the points of
sampling the index of ecological significance (IES) of Lara
& Mazimpaka (1998) was applied, which combines the
coverage and frequency (Victoria et al., 2009). This index has
a value from 0-600, a value above 400 is very rare, because
it would denote a consistent area almost absolute taxon
in formation, but the value up to 50 showed a significant

ecological importance (Victoria & Pereira, 2007).

Results

Twenty-two different formations in the ice-free areas
were sampled in this study. 70 species were identified
(including algae, liverworts, mosses, lichens, mushroom and
flowering plants). The species of macroscopic fungi, such
as mushrooms cited in this study, have not been identified
to species level.

In Table 1 the list of species with higher IES (>50) and
the sampled point where they were found at Stinker Point

is presented.

Discussion

Sanionia uncinata (Hedw.) Loeske showed IES > 50 in
13 to 18 points where that species were found. In 8 of these
13 points S. uncinata was the most important species that
had the highest IES value in the formation. In a single sample
(point 20) this species reached a 573 value, in an index
that ranged up to 600 as the maximum value. These results
demonstrate S. uncinata as a dominant species in most of
the formations in which it is occurs.

Hennediella heimii (Hedw.) R.H Zander was the second
most important specie found in the plant formation of
Stinker Point, occurring in 16 of 22 sampled points. In seven
points this species reached an IES > 50 and in three of these
points it showed itself to be the specie with the highest IES,
reaching IES = 364 in a single point (point 19). Probably, the

highest occurrence of this species in recent rocky terrains

without a higher frequency of plant and lichen species, an
increase of significant value.

Chorisodontium aciphyllum (Hook. f. & Wilson) Broth.
occurred in 11 of 22 sample points. In 8 points this species
showed a IES above 50, with two of these points showing the
highest IES values (297 in point 9 up to 497 in point 21). In
spite of C. aciphyllum being less frequent in the ice-free areas
of Stinker Point, when this species occurs it is important for
the characterization of plant formation.

For the lichens analyzed, two species showed an
ecological importance. The IES were higher than 50 in five
of the 22 sampling sites, when for Usnea antarctica Du Rietz
the highest value at point 12 (IES = 253) was observed.

Deschampsia antarctica Desv. showed an IES value
higher than 50 in three of the five points sampled. For
Colobanthus quitensis (Kunth) Bartl. an IES value higher
than 50 was observed in three of six points sampled,
although the higher values observed for the grass species
that were not found as a dominant species in the samples.
However, C. quitensis was observed as a dominant species
in two sites when it occurred with an IES value up to 480

in a single point (point 6).

Conclusion

Stinker Point has a widespread variety of plant species, being
S. uncinata and H. heimmi the most distributed species
among the sampled points. The higher IES of both species
in the region can be attributed to a better adaptation of
these species to local environmental conditions. Further
studies are being developed to better understand the

phytossociology of the plant communities in this region.

Acknowledgements
This work integrates the National Institute of Science and
Technology Antarctic Environmental Research (INCT-APA)
that receive scientific and financial supports of the National
Council for Research and Development (CNPq process:
n°® 574018/2008-5) and Research Support Foundation of
the State of Rio de Janeiro (FAPER] n° E-16/170.023/2008).
The authors also acknowledge the support of the Brazilian
Ministries of Science, Technology and Innovation (MCTTI),
of Environment (MMA), Inter-Ministry Commission for
Sea Resources (CIRM) and a CAPES scholarship.

Science Highlights - Thematic Area 2" |

55



ES N References

Bednarek-Ochyra, H.; Vang, J.; Lewis-Smith, R.I. & Ochyra, R. (2000). The liverwort of Antarctica. Cracow: Polish Academy
- of Science, Institute of Botany. 237 p.

Braun-Blanquet, J. (1964). Pflanzensociologie. 3. Aufl. Wien, Springer. 865 p.

N Kanda, H. (1986) Moss communities in some ice-free areas along the Sdya Cost, East Antarctica. Memories of Natural,
Institute of Polar Research, Special Issue, 44: 1229-240.

Kappen, L. & Schroeter, B. (1997). Activity of lichens under the influence of snow and ice. Proceedings of the NIPR Symposium
on Polar Biology. 10: 163-168.

Lara, F. & Mazimpaka, V. (1998). Sucession of epiphytic bryophytes in Quercus pyrenaica forest from Spanish Central Range
(Iberian Peninsula). Nova Hedwigia, 67: 125-138.

Lewis-Smith, R.I. (2001). Plant colonization response to climate changes in the Antarctica. Folia Facultatis Scientiarium
- Naturalium Universitatis Masarykianae Brunensis, Geografica, 25: 19-33.

Ochyra, R; Lewis-Smith, R.I. & Bednarek-Ochyra, H. (2008). The lllustrated moss flora of Antarctica. Cambridge University
Press. 685 p.

@vstedal, D.O. & Lewis-Smith, R.l. (2001). Lichens of Antarctica and South Georgia — A guide to their identification and
ecology. Studies in Polar Research. Cambridge University Press. 411 p.

Pereira, A.B. & Putzke, J. (1994). Floristic composition of Stinker Point, Elephant Island, Antarctica. Korean Journal of Polar
research, 5(2): 37-47.

Putzke, J. & Pereira, A.B. (1990). Mosses of King George Island. Pesq. Antart. Bras. 2(1):17-71.

= Putzke, J. & Pereira, A.B. (2001). The Antarctic Mosses With Special Reference to the South Shetlands Islands. Editora da
Ulbra. 196 p.

Redon, J. (1985). Lichena Antarticos. Santiago: Instituto Antartico Chileno (INACH).

Victoria, FC. & Pereira, A.B. (2007). indice de valor ecologico (IES) como ferramenta para estudos fitossocioldgicos e
conservagao das espécies de musgos na Bafa do Aimirantado, lha Rei George, Antartica Maritima. Oecologia Brasiliensis,
Ll 505,

Victoria, F.C.; Pereira, A.B. & Pinheiro Da Costa, D. (2009). Composition and distribution of moss formations in the ice-free
areas adjoining the Arctowski region, Admiralty Bay, King George Island, Antarctica. Iheringia, Série Botanica, 64(1): 81-91.

”

/—/’

56 - Z{#Annual Activity Report 2011




