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Abstract
UV-Bradiation intensity data recorded at the Schirmacher Region of

Fast Antarctica during the years February 1, 1998 to January 31, 2000, has been
analyzed to study the intensity of UV - B radiation in relation to the terrestrial ecosystem
of Schirmacher Region. The UV-BdatahasbeenrecordedusingaBiometer, measuring
the intensity of UV-B radiation in terms of MED/hr (Minimum Erythemal Dose Per
Hour). l1.OMED/hr is defined as the amount of UV - B energy of 5.83 microwatts/cn’ of
irradiation, falling continuously for one hour. 1.0MED/hr isthe amount of energy with
which if the average skin is exposed for one-hour irradiation, the skin will show
minimal redness. Maximum amount of UV-B radiation during the whole years was
recorded as 3.998 MED/hr on December 1, 1998 and 2.806 MED/hr on October 27,
1999, which exactly fall in the austral spring period of the years 1998 and 1999. The
terrestrial ecosystem has been studied by taking the biotic and abiotic samples. The
observation of UV -Bradiation in relation to this terrestrial ecosystemand their possible
effects are described according to the available literature.

Keywords: flora, fauna, terrestrial ecosystem, Schirmacher Oasis, invertebrates,
prokaryote, eukaryotes, Katabatic, Erythema Action Spectrum, UV-Biometer,

phytoplankton, zooplankton.

1. Introduction

In Antarctica, over the years, only the micro flora and fauna has
evolved in this harsh climate (Li, et. al., 1993).Amongthemany factors responsible for
limiting development of well developed flora and fauna is the U V-B radiation which
damages the terrestrial ecosystem (Bornmanetal., 1991; Caldwell et al., 1986;
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Haysetal., 1991;Pfundeletal., 1992;Stridetal.,1994; Tevenietal., 1993) .Atthesame
time, a number of studies have been carried out the world over to demonstrate the
harmful effect 0 £UV-B radiation on flora and fauna (Bornmanetal., 1993; Caldwell, et
al., 1994-1995; Environmental Studies Board, 1973; Harm, Walter, 1980; Johansonet
al., 1995; Bjorn., 1997; Panget al., 1991; Quaiteetal., 1992a, 1992b; Rozemaet al,,
1994; Runecklesetal., 1994; Tevini, 1993; SCOPE1993). The studiesof Bommanel
al 1995; Gaugler et al., 1978; Gehrkeet al., 1995; Liet al., 1993; Moorheadet al,
1994; Musil 1994; Negash et al., 1986; Quaite et al., (1992a-b); Setlow (1974);
Teramura et al., 1994; Zeppet al., 1994; concluded that the effect of UV -B on the
ecosystems are basically the damage to DNA, skin cancer, suppression of
photosynthesis and growth, stomatal closure, effects on biogeochemical cycles,
irradiation enhance mutation, affects on photochemical and reproductive system,
effects on entomogenous nematodes, impact on litter quality and decomposition
processes, changes on decomposition and soil organic matter dynamics etc. Murphy
(1983) found that membranes are the targets of ultraviolet radiation.

Therefore, it is extremely important tomeasure UV - B radiation at
any location, so as to understand the evolution and sustainability of the existing flora
and fauna. The Oasis region on the periphery provide a better habitat, as these are snow
free during local summer (Somme, 1985). However, the study of UV -B in relation to
the existing micro flora and fauna is limited so far and is basically confined to the
Antarctic Peninsula and Mc Murdo Sound areas (Karentz, D., 1991).

In the Schirmacher region of east Antarctica, only limited efforts have
beenmade to understand the effect of some of the climatic factors on the ecosystem
(Lokendra et.al., 1998), no effort has beenmade so far to study the effect of UV - B on the
existing ecosystem. Keeping in view of the above fact, NPL's long-term UV-B
monitoring program over the past 10 years is being tried to study the UV - B effects on
ecosystem in this region. In this report, the data recorded during the period February I,
1998 to January 31,2000 has been analyzed. At the same time, samples of soils, water,
rocks and biological organisms, collected randomly from different sites of the
Schirmacher Oasis (Fig.l) by the 18™ ISEA member during the period, January to
February 2000 were studied in the laboratory. Through personal observations and
through the study of various samples of biological, soils, water, rocks etc., the
microorganisms were identified. Food chain and the energy flow of the ecosystemare
established. Further more, studies attempting to determine the ecosystem dynamics
under the influences of the atmospheric phenomena like, biogeochemical cycles,
ecological succession, population dynamics etc. are in progress.
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Maitri

Fig.l. Mapof Antarctica

2. Ecological Study of Schirmacher Oasis

The Schirmacher Oasis comprises one of the coldest and driest ecosystems
onour planet. It gets less precipitation than the 'Thar Desert' and powerful winds
saor the land. Despite this extreme environment, avariety of lives exist in the soils.
strears, lakes, rocks, glacial and lake ices, meltedwater pools. Microorganisms, mosses,
lichens and relatively few groups of invertebrates are present in this dry, rocky valley.
Higher forms of life are virtually non-existent. The prokaryote dominateswhilea few
varieties of eukaryotes prefer less stressful sites. The only higher life forms are
bryophytes, rotifers, tardigrades. andnematodes. Vertebrate animals andvascular plants
are lacking (except some migratorybird's species like skua, snow petrel etc., which
migrate during the austral summer) . The main factors limiting life are the sub-zero
tenperature, severe katabatic winds including blizzards, extremely low humidity,
soifall, availability of low liquid water and poor sun light evenduring summermonths,
hich doses of UV radiation etc. Over thousands of years, this has resulted it to be one
of the simplest ecosystems intheworld, andvery limited evolution of higher forms of
lives. Therefore, species endemismare high in this region. In the presence of liquid
water, solar energy drives photoautotrophic production that provides heterotrophic
comunities with carbon and energy supply. But in the present environmental problem
of ozone depletion which was believed to have been reduced upto 50 percent in the
concentration over Antarctica, a significant amount of harmful UV-B radiation are
entering the atmosphere at a higher intensity.
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The increase intensity of UV-B radiation could be detrimental for the terrestrial
ecosystems in the Schirmacher Oasis. A tenpercent reduction in the ozone, atmospheric
level could result ina 1 percent increase in UV - B radiation (Nolan, 1997) . This clearly
shows that organisms, whicharenot accustomed to this level, will become detrimental
and suppress the photoautotrophic production. If the primaryproducers are threatened,
then the higher trophic level organisms will become dangerous and feel the negative
effects of UV-B radiation. Therefore, UV-B radiation is now becoming an obvious
limiting factor for living organisms.

The ecosystem is defined as the dynamics complex of plants, animals and
microorganisms (biotic) with their non-living environment (abiotic) interacting asa
functional unit (Odum, 1971). The biotic components of any ecosystem are linked as
food chains and are interlocked to form complex food webs. Food webs perform the
function of energy and nutrient cycles (Fig.2). The energy flows through ecosystem
from sunlight and lost it by respiration (heat) of the communities members (Odum,
1971) . Hence, ecosystems clearly follow the laws of thermodynamics. As described in
Section 1, Schirmacher Oasis is a very simple ecosystem, no higher life forms exist,
only lower forms of living organisms have survived here. The ecosystem is expressed
in terms of both the structural and functional ways.
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Fig.2. Simplified patterns of energy and nutrient exchange in the
Schirmacher Oasis
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General Description

Schirmacher Oasisisa typical desert oasis of Antarctica. It is situated about
70 km away from the Prince Astric Coast. The Oasis is basically 'moraine' formedby
the east Antarctic glacier and is East toWest tending low lying area. Schirmacher Oasis
sils can be classified as dry polar desert soils, and their occurrence is limited to the
deglaciated (ice-free) area. Organic compounds, suchas "humus' that links the biotic
and abiotic component of the ecosystemis verypoor in this region. It liesbetween the
latitce 70°44" 33" Sto70°44"' 30" Sand longitude 11°22" 40"Et011°54" 00" E. The
size of the Oasis is about 32.5sq. km. The oasis is a rocky terrainwith low-lyinghills
(50 to 200m highs) interspersed randomly at various locations. Beneath few feet
underground, permanent formof permafrost' exist makingthe soil compact andhard
for plants to root. Small glacial lakes ranging in size from0.02 to 1.5k’ are also found
in various locations.

Weather and Climate

The Oasis is buffeted by heavy winds. Winds as high as 250 km/h (116
knots) have been recorded. Katabatic (gravity driven) winds flowdown slope fromthe
interior towards the coast and, combinedwith the low temperatures, create dangerous
wind-chill conditions and 'blizzards' (heavy storms with snow). Schirmacher region
can be classified as a true cold desert; in the interior the average annual precipitation
(expressed in terms of water) is lessthanb 0mm (2 inch) . Ragingblizzards often occur,
picking up snow deposited in the interior towards the periphery. Heavy snowfall occurs
when cyclonic storms over the surrounding seas push in relativelywarmandmoist air
into the continent. Thismoist air freezes and is depositedas snow over the areas. The
region has almost continuous daylight during the Southern Hemisphere's summer and
darkness during the Southern Hemisphere'swinter. Radiant energy, inthe formof sun-
lidt, isthe ultimate and only significant sources of energy for any ecosystem (Kormondy,
1989).

Flora of Schirmacher Oasis

Plants composemost of the livingmass
in terrestrial ecosystems. The plants that
survive in the Schirmacher oasis are
restricted to the small ice-free areas. The
vegetation is limited to mostly simple
plants like algae, mosses (Fig. 3),

Fig. 3. Lichen andMosses
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liverworts, lichens andmicroscopic fungi. A few species of plants, such as plankton
algae andmosses, live in the fresh water lakes. Short moss turf and cushionmosses are
foundmost frequently in sandy and gravelly soils. Mosses are also found growingon
the surface of the rocks (Fig.4). It is interesting to note that lichens are seen to grow
even on rock surfaces, where availability of nutrients is low. This is due to the fact tint
many of these rocks are porous, so as to retain little amount of water and the released
acids by the lichens themselves, resulting in the formation of nutrients. At the same
time, rock surfaces becomemuch warmer under sunlight than the soil itself, helping
favourable conditions for lichens to grow. Underthe microscope ithas been cbserved
that the lichens penetrate the upper coat of the rock. Algae are also found under stones
particnlarly light-colored quartz stones, where the microclimateis more favorable than
in the surrounding sand or soil (Fig.5). This strategy enables themto scrapeahumble
living in this harsh environment.

Table 1. Plants of the Schumacher Oasis

Algae Lichen Mosses
1. Cyanophyceae 1. Acarospora 1. Bryum argenteum
i) Nostocales (Calothrix, A. agwynnii

Lyngbya, Nostoc, 2. Alectoria

Oscillatoria, A. minuscula

Phormidium, 3. Buellia

Schizithrix) B. pallida

4. Carbonea
C. capsulata

ii, Chroococcales,

(Aphanocapsa,
Aphanothece, 5. Lecidea
Gloeocapsa) L cancariformis
6. Lecanora
2. Chlorophyceae L. fuscobrumnea
i) Clilorococcales 7. Physcia
(Chlorococcum) P. caesia
3. Baccilariophyceae 8. Porpidia
i. Pennales (Hantzschia, P. species
Pinnularia) 9. Rhizocarpon
R. flavum
R. species
10. Rinodina
R. species
11. Umbilicaria
U. aprina

U. decussata
12. Xanthoria
X. elegans
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Table No. 1 shows the flora of the Schirmacher Oasis. It is observed that lichen Usnea
Sphacelata are the most abundant species, at times attaining height of some centimeters
(Fig.3). The overall productivity of biomass in the Schirmacher Oasis is low i.e. only
between 0.01 and 1 millimeter per year. But the life spanof lichen is very long: anage
0f 200 years is common, the record is about 4500 years.

Fig.4. Mosses Fig.5. Algae
Fauna of the Schirmacher Oasis

No land vertebrates can survive in Antarctica's harsh conditions. Invertebrates, especially
yeast's, protozoa, bacteria, mites (Fig.6), midges (Fig.7), tardigrade (Fig.8). nematodes
dc., which can tolerate the lower temperatures, exist in the soil of this regionbut cank
consicered rare. Mites, which belong to the spider family, are the commonest land
animals here and they make an ecological niche in this Oasis (Fig.6). Theyhave been

) observed to live in the soil and vegetation.
While tiny insects such as nematode
worms, tardigrades. rotifers and mites
have been observed in damper mosses
and soils, most of the animal population
is made up of microscopic protozoan
(single-celled creatures) . In this dry valley
soil, nematodes species are at the top of
the food chain, therefore, they are
sometime called as "lions of the Antarctic
dry valleys".

Many of Antarctica's invertebrates avoid
freezing by super cooling, or keeping their
body temperatures below their normal
freezing point. About 4 species of birds
(penguin, skua, snow petrel, storm petrel)

Fig.7. Midge
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havebeen observed tomigrate and breed during the summer in this oasis (Fig.9). These
migratorybirds are responsible for introducing lower forms of plants and animals. The
ecological equivalents of the above flora and fauna are not reported to be found elsewhere
inthemainland, therefore, they canbe regarded as endemic species.

Fig.8. Tardigrade Fig.9. Snow Petrel

Food webs

Foodwebs are the basic units of ecosystem, since all the energy and materials
cycling take place around them. Living organisms, which perform all the dynamic
functions with their non living environment inside and outside the food webmakes the
ecosystem flourish. The foodwebs of Schumacher Region canbe represented as follows
(Fig. 10) . Although, Figure 10 shows a highly simplified food web of the Schirmacher
Oasis, it canbe regarded asmore complex than this.

FromFig.2andFig. 10, it is shown, which is otherwise also known that the
Sunlight is the prime driving force of all living organisms. Therefore, a change in the
intensity of sunlight will be detrimental to all the living life forms. Hence, the study of
various spectrums of the sunrays and their effect on

Consumers
(Autotrophic Consumers

Level) (Heterotrophic
Level)

Producers

Roving consumers

(Migratory Birds) y 3
3 - Microorganism

Consumers

( Decomposers)

Fig. 10. Simplified Food Webs of the Terrestrial Ecosystem of Schirmacher Oasis
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3. UV-B Measurement

The following instruments were used to monitor UV-B radiation at the
wavelength between 280 nm to 340 nm during theyear February1,1998 to January 31,
2000 at the Indian Antarctic Station, Maitri, located at the Schirmacher Region of East
Antarctica.

1. UV-Biometer and
2. UV-Filter Photometer

In this report only UV-Biometer observations is discuss.
UV-Biometer

Model 501 UV-Biometer consists of the detector (Fig. 11) designed for
outdoor operation and the recorder that performs all control and data storage functions.
The signal from the UV sensor is amplified and converted to frequency inside the
detector and then transmitted to the recorder. The biometer has a characteristic similarity
to that of phosphor-based Robertson-Berger meter. The sensor of the detector is a
combination of absorption filters, phosphor and a GaAsP diode that together give a
spectral response close to that of
the Erythema Action Spectrum,
(Fig. 11). It can indicate the
effectiveness of the solar
radiation for the induction of
sunburn, phytoplankton mortality
suppression of photosynthesis to
minute plants, thymine dimers,
skin elastosis etc. The main
advantage of this instrument isme
measurement to detect sun
burning time, measurements for

media and research organizations

that provide public information

p° ustxntoe phg kaa about the effects of UV radiation

Fig.11.UV-Biometer Detector
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Specifications

Detectors (Fig. 11)

Spectral range: 290-340mn, close toErythema.

Measurement range: 0 to 10MED/hr (Minimal Erytliemal Dose per Hour) .
Angular response: within 5% fromideal cosine for incident angles.
Response time: 1 second

Temperature error: 0.25°C.

RAF:>1 (Radiation Amplification Factor calculated for 30° solar zenith
angle and 0.27 cmozone column) .

Operating temperature: -40 to +50°C ambient.

Environment: outdoors.

Recorder

Temperature range: 0 to+50C.

Environment: indoors, no water condensation.

Features

Output: digital (UV signal and sensor temperature) .

Data acquisition: dedicated computerized data logger with liquid crystal display, key-
pad, serial communication port and parallel printer port; accommodates 2 detectors
simultaneously; optional analog output.

Doseperiod: selectable from 1 minute to1hour.

Internal memory: stores up to sixmonth of 1 hour dose integrals and sensor tempera-
ture from two detectors in a nonvolatile memory.

Data integrity: nonvolatile memory; internal rechargeable power backup for the re-
cording circuitry;

automatic temperature compensation corrects data if ambient temperature exceeds speci-
fications or AC power is lost.

Communication: compatible with any computer andmodem equipped with an RS232

serial port; menu organized remote setup and data retrieval; user selectable baud rate
from300to 9600 bps.

Power source: universal 90-250 VAC. 50-60 Hz or 12 VDC.
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Principle

The solar light goes through the input filter that eliminates the visible
component. Then the partially tillered light-containing whole of UV spectrum, excites
the phosphor. The visible light emitted by phosphor is detected by GaAsP diode. The
diode and the phosphor are encapsulated in the metal enclosure, which is thermostated,
by the Peltier element. The current producedby GaAsP diode is amplified and converted
to frequency inside the detector. The temperature of the detector is converted to frequency
also. The frequency signal fromdetector is transmitted to the recorder.

The data ismeasured inunits of MED/hr (5.83microwatt/cm?) . OneMED /
hrwould causeminimal redness of the average skin after one-hour irradiation (21 mj/
cn?) . All functions of the instrument are defined by the software and can be modified
according to specific user needs.

Handling and Maintenance

The detector was mounted on top of the Indian Antarctic Station, Maitri,
building to get the maximum solar irradiance and to avoid obstruction by any materials.
The quartz dome was reqularly cleaned of dust and snow. The recorder was kept below
indiehut, whichwasmaintained at a constant temperature. The systemwas kept running
round the clock during all the year round.

4, Results and Discussion

As the role of UV -B radiationplaysmainly on the biotic components of the
ecosystem, we emphasis our discussionmainly on the living organisms, There are six
biological action Spectrum, they are Erythema action Spectrum, DN A to Protein Cross-
links. DN A Breaks, Polychromatic action Spectrum for higher plants, Phytoplankton
Photoinhibition and TyphimuriumKilling. The RAF, which is the ratio of the change in
effective energy in respect to the change in ozone thickness and a function of wavelength,
is compared in Table 2. The table illustrates the fact that action spectrumwith RAF
close to that of UV-Biometerwill follow themeter's reading (Morys andBerger, 1993).
Therefore, in our study we take only the Erythema action Spectrum.

4,1 Results

The two years continues data recorded for local daily noontime values
during February 1,1998 to January 31, 2000 at the Schiirmacher Oasis, were compared,
analyzed andplotted in Fig. 12 (a). The figure shows marked variations of the intensity
of the radiation in all the seasons' i.e. summer andwinter period including the austral
spring. The data of the austral summer period of August 1998 to December 1998 are
plotted in Fig 12(b) and fromAugust 1999 to January 2000 in Fig. 12(c).
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Fig. 12 (a) shows that the UV-B radiation intensity for local noontime over Schirmacher
region has a seasonal and annual variation. As the UV-B intensity depends on column
ozone content, solar zenith angle and weather conditions in Antarctica like aerosol free
environment. The recorded UV - B intensity follows the solar zenith angle for average
sky conditions and average ozone content value. The average intensity has been ob-
served to be high even during the month of January, when ozone values recovered from
ozone hole process. However, there is a large day-to-day variability due to changes in
the weather condition. On account of this weather condition themaximumUV-3B radia-
tion (3.998MED/hr) was recorded on December 1, during the year 1998 a day outside
the ozone hole periodand (2.806 MED/hr) was recorded onOctober 27,1999, which
falls almost in themiddle of austral spring (maximumperiodof O;depletion) period.
The UV-B recorded on the average during the year 1999 was lower than the year 1998,
this is again due to the fact that during November 1999, 2 days of snowfall, 6 days of
overcast sky and a foggy day was recorded. On December 1999, 10 days of snowfall
and 9 days of overcast sky prevail (Table 3) . Therefore, almost all the value of UV -B
radiation during spring of 1999 was low. But during January 2000, the weather im-
proved thus the value of UV-Balso increases gradually. As mentioned earlier, the thresh-
old limit of UV-Bradiation isat 1MED/hr, almost all the values of October, Novem-
ber, December and January, 2000 plotted on Fig. 12 (b) and (c) exceed this limit. The
average UV -B intensities during January-February periods are higher for the year 1999
compared to the year 1998. The variation ismainly due toweather conditions. Simi-
larly, the average UV -B intensities during the period of November andDecemberare

higher for the year of 1998 than that of the year 1999. This is also mainly due to
weather condition.

It is extremely important to note that only during the sunny periods, biclogical
system generates its metabolic activities, productivity etc., but the presence of high
doses of UV-B restricts many of these activities resulting in the situation where two
mutually counteracting factors are operating.

During April to September, the MED/hrvaluesare lowFig. 12(a). Thisis
due to the fact that solar zenith angles are low, day light duration is shorter than the
night times. Moreover, maximumnumber ofblizzards (12 times) withveryhighwind
speed (116 knots) and heavy snowfall has been recorded during these twomonths.

One interesting feature has been observed during themonth of December
1999. inwhich the MED/hr values were observed to be low. This is because of heavy
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snowfalls for about 10 days, overcast sky and a blizzard (December 20, 1999), which
were observed in thismonth. Only the first week and the last week of themonth show
slightly greater than IMED/hr of radiation. Since Fig. 12a, Fig. 12bandFig. 12c shows
higher erythema action spectra per hour of more than 1MED/hr for several hours aday
and continues similarly formanymore days, long-termexposure for 7-8 hrs per day on
a clear day will have large effects on the flora and fauna of ecosystem. Therefore, our
study indicates that due tohighMED/hr value within a short period of time, the possibility
of the effects of harmful UV-B radiation on the living organisms of the terrestrial
ecosystemof Schirmarcher Oasismight be significant. Perhaps the lowvaluesof UV -
B associated with the overcast sky condition during summermight be the most favourable
period for various activities

Feb.1998 to Jan 2000 UV-Data Recorded at Maitri, Antarctica
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Fig.12 a. Graph showing themaximumdaily values during the noontime
for the period 1°° February 1998 to 31°" January 2000 obsreved
OverMaitri, Antarctica.

of microorganisms makingan interesting point to study the Antarctic flora and fauna
under high UV -Benvironment combinedwith continuos overcast sky. Basically, itmay
be required to have a study of themicroorganisms and their behaviors during prolonged
low UV-B values during the austral summer and compare this with the data during
prolonged exposure of high UV-B over the Schinnacher region.



72

Khwairakpam Gajananda et al.

Daily Noontime Variation for five months { Aug. to Dec. 1998). Maitri,
Antarctica
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4.2. Discussion

The modem classification of UV radiation into 3 bands: UV-C (100-280
nm), UV-B (280-320nm) andUV-A (320-400nm) were accepted at the Congress of
Comite Internationale de Lumiere in1932. It wasErst proposed by Saidman, basedon
the differences of the biologic effectiveness in these bands. Since then, many studies
have been performed to determine the action spectra for biological objects other than
human skin (Morys and Berger, 1993). Plants and organisms need UV -A part of the
ultraviolet radiation for photosynthesis, andhumansneed it to convert vitaminD, an
increased level could be detrimental for ecosystems. In our own human community
dermatologists have seen an increase in skin cancer and cataracts (Hader, 1997) .

Since the first reports of potential stratospheric ozone reduction over 26
years ago (Johnslon, I971;Crutzen, 1972), UV-B (280-315mn)effects onhigher plants
have been the subject of considerable research. Hausser and Valine (1921) described
the experiment that allowed for the measurement of the wavelength dependency of
erythema, action spectra, (UrbachandGange, 1986). Thebiological weighting functions
used for this purpose often relate with action spectra. Action spectra assumed to be
relevant for plants indicate that the shorter UV -Bwavelengths are themost important.
However, the relative importance of shorter Vs longer UV-B wavelengths, varies
considerably. Depending on these slopes, the Radiation Amplifications Factors (RAF)
vary enormously. Action spectra that do not decrease sharply with increasing wavelength
result insmall RA Fvalues, thus, the evaluation of weighting functions (and therefore
action spectra) becomes a critical parameter (M.M. Caldwell et al. 1994). There is
evidence that action spectra for manyplant functions are steep innature indicating that
ozone reduction translates into large increases in effective solar UV -B (Caldwell, 1971;
Setlow1974) . Somemore recent spectra developed specifically for evaluating the ozone
reduction problemshow flatter slopes (and therefore lower RA Fvalues) than the earlier
work (Caldwelletal., 1986; Steinmueller, 1986; Quaiteetal., 1992). Still, these spectra
are sufficiently steep so that ozone reductionmust be taken quite seriously. Biological
weighting functions also are needed to relate solar UV to UV from artificial sources
used inexperiments (WMO/UNEP, 1994).

In terrestrial and aquatic ecosystems, the affect of UV -B radiation on trophic
levels is dangerously effective. Our primary producers such as prokaryotic green plants,
phytoplankton and zooplankton will be affected. Under this circumstance, higher trophic
level organisms such as nematodes, tardigrades, arthropods (insects), birds, mammals,
agricultural products, bacteria and humans will feel the negative effects of UV-B
radiation. Fromthe base of the food chain to the top of all organisms on this planet will
be affected by the increase in ultraviolet light. According toKarentz (1991). the potential
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threat to the Antarctic terrestrial ecosystem, which is associated with ®Emhanced UV~
B radiation and the ozone hole must be considered especially to terrestriabitats
whichmay thaw during the UV-B peak to the ozoneminimum. In the lighf above
arguments, the present effort of relating the UV -B intensities with t®ehirmacher
ecosystemwas undertaken.

It has been established by various studies that there are three matamgets
for the destructive action of UV-B radiation in the plant cell: The 'genetdystem'
(DNA, bothdamage and gene requlation [PangandHays, 1991]), thehotosynthetic
system', and 'membrane lipids' (Bjom, 1996) . Inanimals andbirds, themage are
mainlyof immunosuppression, disability to cope up with the habitat, ej@mages, skin
cancer, susceptible towear of feathers, susceptible toeggs, stuntinggxfowth, high
mutation ratesetc. (Bjom, 1996) . These aspects are the future targets of thesent
studies on the samples collected from the Schirmacher region during the 18fian
Scientific Expedition to Antarctica.

5. Conclusion

Our preliminary studies suggest that the ecosystem of Schirmacher Oasis
must have grownwith some control of high UV -Bdoses. Therefore, a comprehensive
long-termprograminvolving the study of ecosystemunder both prolonged low UV-B
conditions and high UV-B conditions should be drawn, so as to understand the
relationship and scientificmechanisms through which the ecosystemof Schirmacher
region has survived. Also, we should be inaposition to predict long-termmeasurements
that wouldbe required for understanding the signatures of global warming.
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Table 2: Radiation Amplification Factor (RAF) of selected biologic action spectra (30°
SZA, 2.7mmOzone) and correlation coefficient R’betweenUV-meter reading
and biologic effect. (Morys and Berger, 1993)

Action Spectrum RAF R’ vs UV-Bio-meter R’ vs RB meter
Typhimurium 2.65 0.944 0,913
Killing
DNA Break 1.26 0.9990 0.9909
Erythema 1.24 0.9993 0.9913
DNA-Protein 1.07 0.9988 0.9969
Crosslinks
UV-Biometer 1.03 0.995
RB Meter 0.77 0.995
Phytoplankton 0.70 0.981 0.9957
Photoinhibition
Polychromatic 0.47 0.965 0.9833
Action Spectrum
For Higher Plants
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