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Lichenized fungi can survive freezing and deep dehydration [1-3]. Numerous data 

suggest that freezing and dehydration resistance have a common origin and depend on lichen 

morphology and habitat [4, 5, 6].  

Turgidosculum complicatulum (foliose thallus) samples were collected in the vicinity of 

Arctowski Polar Station, King George Island, Maritime Antarctic. 1H-NMR spectra were 

collected on Bruker Avance III 300, Bruker Biospin, spectrometer (transmitter power 400 W; 

pulse length π/2 = 2.2 μs; bandwidths 300 kHz). Proton Free Induction Decays (FIDs) were 

recorded at 30 MHz on a high power relaxometer WNS HB 65, Waterloo NMR Spectrometers 

(pulse lenghts /2 = 1.5 s, transmitter power 400 W).  

Proton FID consists of a solid signal component fitted well by Gaussian ( 

2T  25 s) 

and two liquid components described by exponential functions coming from a tightly bound 

( 

2T 120 s), and a loosely bound water fraction ( 

2T 500 s). Solid signal is fitted well by 

Gaussian [6, 7]. 
1H-NMR spectra are superpositions of a Gaussian component (G ≈ 40 kHz) coming 

from protons of solid matrix of thallus and one averaged Lorentzian component (
L ≈3000 

Hz) coming from protons of all water fractions in different motional states.  

For thalli at low hydration level (m/m0<0.3) the amplitude (in time domain) and line 

area (in frequency domain) of liquid signal expressed in solid signal units, L/S, constantly 

decreases with decreasin temperature, what  suggests non-cooperative immobilization of water 

molecules. For highly hydrated samples rapid decreasing of L/S with decreasing temperature 

suggests ice nucleation process.  

The hydration dependency of total liquid NMR signal component expressed in units of 

solid, L/S, both in time or in frequency domain is well described by the rational function 

suggesting the dissolving process of the thallus solid fraction at rehydratation.  

 

Acknowledgements: The research was carried out with the equipment purchased thanks to the 

financial support of the European Regional Development Fund in the framework of the Polish 

Innovation Economy Operational Program (contract no. POIG.02.01.00-12-023/08). 

We are thankful to colleagues from Maitri Station and participants of the 23rd Indian Antarctic 

Expedition for their help during the field studies. 

 

[1] H. Harańczyk, On water in extremely dry biological systems, Wyd. UJ 2003. 

[2] H. Harańczyk, A. Pietrzyk, A. Leja, M. A. Olech, Acta Phys. Polon. 109, 411 (2006). 

[3] H. Harańczyk, M. Bacior, P. Jastrzębska, M.A. Olech Acta Phys. Polon. A115,  516-520 (2009).  

[4] B. Schroeter, Ch. Scheidegger, New Phytol., 131, 273-285 (1995) 

[5] H. Harańczyk, M. Bacior, M.A. Olech Antarctic Science 20, 527-535 (2008). 

[6] Harańczyk H., Nowak P., Bacior M., Lisowska M., Marzec M., Florek M., Olech M.A., Antarctic Science, 24(4), 

342-352 (2012). 



 


