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INTRODUCTION

Lichens are major components of vegetation across Antarctica and show a large biodiversity and productivity cline
from the northern Peninsula to the southern Ross Sea. The major environmental components that could be
controlling this cline are temperature, light and water availability, all three being somewhat interlinked. At present [EREEMEUINUE-EERRERLUPEISESLISDET UL
we have little information on which to decide what actually is the major controller of lichen distribution in
Antarctica, but we need this information if we are to successfully predict the effects of any climate shift.

We present information and results from three installed PAM-Monitoring Systems (WALZ, Germany), one each in
Tierra del Fuego (Navarino Island), Maritime Antarctica (Livingston Island) and Continental Antarctica (Garwood
Valley, Ross Sea region). Each machine is fully independent and monitors the activity of 4 or 8 lichens at hour
intervals by non-contact chlorophyll fluorescence. Environmental parameters such as air and thallus temperature and
light are also measured. Each machine reports immediately by satellite. The advantage of these online monitoring
systems is that not only can we get a very good idea as to when the lichens are active and the conditions under
which they are active as opposed to the general climatic data normally recorded, but also the potential
photosynthetic activity expressed as Electron Transport Rate (ETR). With this new method we hope to calculate
seasonal and annual productivity of lichens along environmental gradients.

As an example of the possibilities of this new automatic system we show here the data obtained in these stations
along a gradient from Tierra del Fuego to Continental Antarctica during 30 summer days.

MATERIAL AND METHODS

The PAM-Monitoring system has a central unit (Moni-
DA) and four measuring chanrels, each provided of
an optic fiber to measure chlorophyll a fluorescence
and both light and tfemperatures sensor. It s
specially developed to resist extreme climate
conditions and is solar charged by a panel. It is
connected to an iridium satellite, so we can check the
any time through an internet web page. In this work
we show the results obtained during one central
month of the austral summer (January 21 to
February 22, 2009) for Usnea aurantiaco-atfra from
Tierra del Fuego and Continental Antarctica.
Percentage of activity, Electron Transport Rate
(ETR), thallus temperature and total PPFD
(Photosynthetic Photon Flux Density) were calculated
for the same species at both localities. We also show
the results obtained during the austral summer 2010
for Caloplaca sp. from Continental Antarctica.

RESULTS AND CONCLUSIONS
Conditions for lichens in Continental Antarctica are clearly much colder
than in Maritime Antarctica and Tierra del Fuego (Figs 1-3). In
Continental Antarctica lichens were active (showing photosynthetic Yield)
for less number of days than in the other localities. In these days with

Metabolic performance and microclimate of Antarctic activity we observed a higher ETR as a consequence of the higher
lichens monitored on-line by satellite conection irradiance. Temperature and irradiance are higher in Navarino than in
TIERRA DEL FUEGO MARTITIME ANTARCTICA CONTINENTAL ANTARCTICA  Livingston. We can see slightly longer periods of activity in Livingston,

(Navarino Island, 55°5) 2 (Livinston Island, 63° 5) 3 (Ross Sea reagion. 77°) probably because the lower irradiance and temperature let the lichens be

active during more time.
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Mean thallus temperature is higher in Navarino (tablel),but lower when
lichen was active in both sites. With respect to mean PPFD, Navarino
has higher values than Livingston in all studied period. Mean Yield values

U\WWMWWWWW are similar but high in Livingston when active.

Figures 4 and 5 show the metabolic activity on both localities in
percentages: Total activity is higher in Livingston and it has also slightly
higher percentages on photosynthesis and respiration, but no strong
differences are observed. The strong difference on the total amount of
ETR on both localities is an important issue related with the strongest
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Figure 1-2. Daily courses from January 22 to Figure 3. Daily courses from January 30
February 21, 2009 for U. aurantiaco-atra. to February 28, 2010 for Caloplaca sp.

Microclimate and activity of Usnea aurantiaco-atra in irradiance in Navarino. As ETR is crude indicator of photosynthetic
Tierra del Fuego and Maritime Antarctic performance, we could hypothesize that at least in Summer and mainly
due to the higher radiation Usnea aurantiaco-atra is growing faster on
NAVARINO | Jan-Feb M. LIVINGSTON | Jan-Feb M. the Sub-Antarctic Navarino Island than on the Antarctic Livingston
ACTIVITY ACTIVITY Island
Temperature 6.03 Dol Temperature 3.31 2.92 =14,
PPFD 163.33 152.62 PPFD 49.12 3303 NAVARINO LIVINGSTON
Yield 0.204 0224 Vield 0.251 0.328
ETR 66501 | 12274 ETR 2,667 3.107 ‘ a0
sETR | 103617 | 96423 SETR | 1707 | 13858 ‘ so%
TABLE 1:Summary of the mean parameters on both sites D Trachity B Derk Repivaton B Net Phafhusynthess] T B i | AT

Figure 4-5. Percentages of metabolic activity for Usnea aurantiaco-atra
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