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ŸŉШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШĬċƣċЯШŊĲŸƣĲĦőŰŔĦċũШċŰċũǃƚŔƚЯШċŰĬШΟ?ШƖĲĦŸŰƚƣƖƨĦƣŔŸŰƚШŸŉШĦċŰǃŸŰШ
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ĦőċũũĲŰŊŔŰŊЮШfƣШĤĲŊċŰШƽŔƣőШċШĦƨƖŔŸƚŔƣǃШċĤŸƨƣШƣőĲШĦŸůƓũĲǂШŰċƣƨƖĲШŸŉШƚĲċĤĲĬШůŸƖƓőŸũŸŊŔĲƚШ
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ÑőŔƚШƣőĲƚŔƚШƖĲƓƖĲƚĲŰƣƚШċШƓĲƖƚŸŰċũШŉƨũǯũůĲŰƣШŸŉШƚĲƻĲƖċũШǃĲċƖƚШŸŉШƖĲƚĲċƖĦőЯШũĲċƖŰŔŰŊШċŰĬШ

ƓĲƖƚŸŰċũШŊƖŸƽƣőЮШfƣШƽŸƨũĬШŰŸƣШĤĲШƓŸƚƚŔĤũĲШƽŔƣőŸƨƣШƣőĲШƚƨƓƓŸƖƣШŸŉШůċŰǃШƓĲŸƓũĲШƽőŸШ

ċĦĦŸůƓċŰŔĲĬШůĲШċŰĬШŔŰƚƓŔƖĲĬШƣőƖŸƨŊőŸƨƣШƣőŔƚШŢŸƨƖŰĲǃЮ 

[ŔƖƚƣШċŰĬШŉŸƖĲůŸƚƣЯШfШƽċŰƣШƣŸШƣőċŰťШůǃШƚƨƓĲƖƻŔƚŸƖƚШÉŔũƻŔċШ9ĲƖċůŔĦŸũċШċŰĬШEůċŰƨĲũĲШ[ŸƖƣĲЯШ

ŉŸƖШƣőĲŔƖШĦŸŰƚƣƖƨĦƣŔƻĲШĦƖŔƣŔĦŔƚůЯШĦŸŰƚƣċŰƣШĲŰĦŸƨƖċŊĲůĲŰƣЯШċŰĬШůŸƣŔƻċƣŔŸŰЮШ ШƚƓĲĦŔċũШ

ƣőċŰťƚШƣŸШÉŔũƻŔċЯШŉŸƖШƓƨƚőŔŰŊШůĲШŸƨƣШŸŉШůǃШĦŸůŉŸƖƣШǍŸŰĲШċŰĬШŉŸƖШċũũШƣőĲШƚĦŔĲŰƣŔǯĦШ

ĬŔƚĦƨƚƚŔŸŰƚШƣőċƣШƚŸůĲƣŔůĲƚШũĲŉƣШůĲШƽŸŰĬĲƖŔŰŊШƽőċƣШŢƨƚƣШőċƓƓĲŰĲĬЯШĤƨƣШƣőĲŰШċШŉĲƽШőŸƨƖƚШ
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ƓƖŸŊƖċůШċƽċƖĬШŰƨůĤĲƖШΞΜΞΞхEΤЮ 

 

fШƽċŰƣШƣŸШƣőċŰťШƣőĲШ7ƖŔƣŔƚőШ§ĦĲċŰШÉĲĬŔůĲŰƣШ9ŸƖĲШÅĲƚĲċƖĦőШ[ċĦŔũŔƣǃШы7§É9§Å[ьШŉŸƖШ

ƚƨƓƓŸƖƣŔŰŊШƣőĲШŊĲŰĲƖċƣŔŸŰШŸŉШñÅ[ШĦŸƖĲШƚĦċŰŰŔŰŊШоШñрƖċĬŔŸŊƖċƓőǃШоШ~É9xрÉШоШ~É9xрñòüШоШ
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ÑőĲƚŔƚШċĤƚƣƖċĦƣШ 
 

The evolution of submarine canyon systems along the Ionian Calabrian Margin (ICM) in 

the central Mediterranean Sea, is still poorly described as their unique morphological 

expression and occurrence is not fully understood. By focusing on the relationships 

between tectonic activity, sedimentary processes, and shallow fluid migration, we 

investigated across various spatial and timescales onto which past and recent geological 

processes concur in shaping the seabed.  

The ICM hosts a complex forearc basin characterised by active tectonics and rapid 

margin uplift, where the interplay of structural, sedimentological, and fluid-related 

factors governs seabed morphology and slope stability. Through the integration of ship-

based multibeam and autonomous underwater vehicles (AUV)-based bathymetry 

datasets, high-resolution seismic profiles, gravity cores and remotely operated vehicle 

(ROV) imagery, this work provides new insights into the mechanisms driving canyon 

development, headwall initiation and retreat, as well as slope failure processes in an area 

of significant geohazard potential. 

Bathymetric and seismic data revealed that canyon evolution is strongly controlled by the 

spatial distribution of structural highs, shallow gas migration pathways and the proximity 

to ephemeral terrestrial riversЯШĤĲƣƣĲƖШťŰŸƽŰШċƚШљfiumareњ. Seismic profiles revealed the 

presence of widespread acoustic blanking zones, chimneys, and mounded features, 

indicative of active or recent fluid seepage and demonstrating a close relationship 

between subsurface free gas and the occurrence of submarine drainage systems. The 

evidence suggests that canyon initiation occurs through the coalescence of fluid-escape 

depressions, which progressively evolve into submarine gullies and subsequently into 

mature canyon systems through retrogressive headward erosion.  

The use of newly acquired ultra-high-resolution datasets from AUV surveys and ROV 

dives provided the opportunity to identify centimetre- to metre-scale geomorphic 

features indicative of active erosional processes directly leading to instability along 

canyon walls, particularly within the Squillace Canyon system. ROV datasets revealed 



Φ 
 

that fracture networks act as precursors to wall failure, evolving into spalling surfaces 

that promote further retrogressive failures. In addition, biological activity exerts a 

significant control on wall stability: benthic organisms colonize freshly exposed surfaces, 

producing intense bioturbation and localized weakening of canyon walls, which can lead 

to the development of new unstable sectors. The comparable temporal scales of benthic 

community development and offshore infrastructure lifespans underscore the practical 

relevance of these small-scale erosional processes for risk assessment and early-stage 

infrastructure planning. 

To further quantify slope stability mechanisms, three-dimensional slope stability models 

were developed by coupling geotechnical analysis with seabed mapping from multibeam 

and seismic datasets. These models demonstrate that pre-conditioning factors such as 

sediment density, acoustic velocity, and slope gradient alone are insufficient to trigger 

landslides under static conditions. However, when earthquake-related cyclic loading is 

introduced with peak ground accelerations of 0.2g, the modelled factors of safety (FoS) 

fall below unity, particularly in areas characterized by multiple overlapping slide scars. 

This finding emphasizes the critical role of seismic shaking in triggering slope failures in 

tectonically active areas and highlights the inherent instability of the Calabrian forearc 

under dynamic loading conditions. 

In conclusion, this study provides a comprehensive, multi-scale analysis of the 

processes governing submarine canyon initiation and evolution along the Ionian 

Calabrian Margin. By integrating geomorphological, geophysical, and geotechnical 

datasets, our approach moves beyond conventional geophysics ƽőŔĦőШƓƖŸƻŔĬĲƚШċШŉŔƖƚƣр
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[ŔŊЮШΟЮΝШA) Location of the study area; B) map of the Ionian Calabrian Margin showing 

main structural features and submarine canyon system discussed in this study. Canyon 

headwalls are marked with grey polygons, while their thalwegs are marked in red. 

[ŔŊЮШΟЮΞШxŸĦċƣŔŸŰШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬċƣċƚĲƣƚШƨƚĲĬШŔŰШƣőŔƚШƚƣƨĬǃЯШĦŸũũĲĦƣĲĬШŔŰШƣőĲШŉƖċůĲШŸŉШ

ƣőƖĲĲШĬŔǭĲƖĲŰƣШƖĲƚĲċƖĦőШĦċůƓċŔŊŰШŸƻĲƖШƣőĲШũċƚƣШΞΜШǃĲċƖƚЮ 

[ŔŊЮШΟЮΟШEǂċůƓũĲШŸŉШƣőĲШƣőƖĲĲШƣǃƓĲƚШŸŉШĦċŰǃŸŰШőĲċĬƽċũũƚШĬĲƚĦƖŔĤĲĬШċũŸŰŊШƣőĲШf9~аШ ьШÑǃƓĲШ
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ƚǃƚƣĲůШĦŸůƓŸƚĲĬШŸŉШƚĲƻĲƖċũШůŔŰŸƖШƚũŔĬĲШƚĦċƖƚШċŰĬШċШƣőċũƽĲŊШƽŔƣőШċШůĲċŰШŊƖċĬŔĲŰƣШŸŉШΠШ
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ŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШũŸĦċƣĲĬШŢƨƚƣШƣĲŰƚШŸŉШůĲƣƖĲƚШŉƖŸůШŔƣЮШxŸĦċƣŔŸŰШŸŉШƣőĲШőĲċĬƽċũũƚШŔŰШ[ŔŊЮШΟЮΝЮ 

[ŔŊЮШΟЮΠШHigh-resolution seismic profile along the Stilo Swell, where a gas mound is in 

proximity of the Assi canyon headwall. 
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Fig. 3.5 High-resolution seismic profile across the Squillace Canyon headwall domain 

showing acoustic blanking in the upper 20 m of sediment, gas chimneys on a canyon 

flank with acoustic wipeout due to active fluid seepage in the water column. 

Fig.3.6 Submarine gullies in the Corigliano basin. A lateral migration can be observed of 

throughout the Holocene sedimentary unit on a seismic profile crosscutting the thalwegs 

of the gullies. 

Fig. 3.7 Fluid chimneys disrupt the seabed in the Corigliano Basin. The disruption is 

visible from high-resolution seismic data, where acoustic wipeouts may be observed in 

proximity of the chimneys.  

Fig.3.8 From left to right: Type I canyon headwalls are characterised by three phases of 

evolution mainly influenced by the presence of subsurface fluid migration through 

preferential pathways and coalescence of small depressions; Type II evolution is 

characterised by high uplift values of the onshore sector; Type III describes the evolution 

of shelf-incising canyon headwalls connected to the onshore drainage system both 

during lowstands and highstands, while characterised by low values of uplift of the 

onshore areas. 
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ĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШx]~ШƨŰĦŸŰŉŸƖůŔƣǃЮШ ьШĲǂċůƓũĲШŸŉШƚƨĤрĤŸƣƣŸůШƓƖŸǯũĲШĦƖŸƚƚŔŰŊШƣőĲШ

ŉċŔũƨƖĲрĬŸůŔŰċƣĲĬШ ƚĲĦƣŸƖШ ƽőĲƖĲШ ƚůċũũрƚĦċũĲШ ĦőċŰŰĲũŔƚĲĬШ ƚǃƚƣĲůƚШ ĬŔƚƚĲĦƣШ ŸŰũǃШ ƣőĲШ

ƨƓƓĲƖůŸƚƣШƖĲǰĲĦƣŸƖƚШŸŉШƣőĲШÄƨċƣĲƖŰċƖǃШƚƨĦĦĲƚƚŔŸŰШċŰĬШƚũŔĬĲШƚĦċƖƚШƖĲċĦőШŊƖĲċƣĲƖШĬĲƓƣőƚЮШ

ÑőĲШÄƨċƣĲƖŰċƖǃШƚƨĦĦĲƚƚŔŸŰШƣőŔĦťŰĲƚƚШŔƚШũŸƽĲƖШŔŰШƣőŔƚШƚĲĦƣŸƖШċŰĬШƣőĲШx]~ШƨŰĦŸŰŉŸƖůŔƣǃШŔƚШ

ƓƖĲƚĲŰƣШċƣШƚőċũũŸƽĲƖШ ĬĲƓƣőƚЮШ7ьШĲǂċůƓũĲШŸŉШƚƨĤрĤŸƣƣŸůШƓƖŸǯũĲШĦƖŸƚƚŔŰŊШƣőĲШŊƨũũǃр

ĬŸůŔŰċƣĲĬШ ƚĲĦƣŸƖаШ ƚũŔĬĲрƚĦċƖƚШ ċƖĲШ ċǭĲĦƣŔŰŊШ ŸŰũǃШ ƣőĲШ ƨƓƓĲƖůŸƚƣШ ƖĲǰĲĦƣŸƖЯШ ƽőŔũĲШ

ƚƨĤůċƖŔŰĲШŊƨũũŔĲƚШĬŔƚƚĲĦƣШƣőĲШĲŰƣŔƖĲШÄƨċƣĲƖŰċƖǃШƚƨĦĦĲƚƚŔŸŰЮШÑőĲШx]~ШƨŰĦŸŰŉŸƖůŔƣǃШ

ůċƖťƚШƣőĲШĤċƚĲШŸŉШƣőĲƚĲШƚůċũũрƚĦċũĲШĦőċŰŰĲũŔƚĲĬШƚǃƚƣĲůƚЯШƽŔƣőШċШƓċƖƣŔċũШċĤƚĲŰĦĲШŸŉШ

ƚĲŔƚůŔĦШƚŔŊŰċũШĤĲŰĲċƣőШŔƣШĬƨĲШƣŸШƣőĲШƓƖĲƚĲŰĦĲШŸŉШǰƨŔĬƚЮШxŸĦċƣŔŸŰШŸŉШƓƖŸǯũĲƚШŔŰШ[ŔŊЮШΡЮΟЮ 

[ŔŊЮШΡЮΡШΟ?ШƚũŸƓĲШƚƣċĤŔũŔƣǃШƖĲƚƨũƣƚШŉŸƖШƣőƖĲĲШĬŔǭĲƖĲŰƣШƚĦĲŰċƖŔŸƚаШċьШÂ] ӀΜбШĤьШĦċƚĲШƚĦĲŰċƖŔŸШ

ƽŔƣőШÂ] ӀΜЮΜΟŊбШĦьШÂ] ӀΜЮΞŊЮШÑőĲШΟ?ШůŸĬĲũШƨƚĲĬШŉŸƖШƣőĲШůŸĬĲũũŔŰŊШŔƚШƚőŸƽŰШċƣШƣőĲШƣŸƓШ

ũĲŉƣШŸŉШƣőĲШǯŊƨƖĲЯШƽőŔũĲШċШĦƖŸƚƚрƚĲĦƣŔŸŰШŸŉШƣőĲШůŸĬĲũШƽŔƣőШƣőĲШũŸĦċƣŔŸŰШŸŉШƣőĲШĲǂċůŔŰĲĬШ

ĦŸƖĲƚШŔƚШƓƖĲƚĲŰƣШŔŰШƣőĲШƣŸƓШƖŔŊőƣШƓċƖƣЮ 

 

 

 

 

 

 

 

 

 

 



ΝΡ 
 

xŔƚƣШŸŉШƣċĤũĲƚ 
9őċƓƣĲƖШΞ 

ÑċĤũĲШΞЮΝЮШ§ǭƚĲƣƚШŸŉШƚĲŰƚŸƖƚШƓƖĲƚĲŰƣШŸŰШƣőĲШ ÖéШ7ċƖċĤċƚШƨƚĲĬШƣŸШċĦƕƨŔƖĲШƣőĲШĬċƣċƚĲƣЮ 

9őċƓƣĲƖШΡ 

ÑċĤũĲШΡЮΝШÂőǃƚŔĦċũШƓƖŸƓĲƖƣŔĲƚШŸŉШƣőĲШƣőƖĲĲШĲǂċůŔŰĲĬШĦŸƖĲƚЮШÉƣċƖƚШŸŰШũĲŉƣШŔŰĬŔĦċƣĲШũŸĦċƣŔŸŰƚШ

ŸŉШƚċůƓũĲƚШŉŸƖШŊƖċŔŰƚŔǍĲШċŰċũǃƚŔƚШы]9ΜΦрƖĲĬЯШ]9ΝΜрũŔŊőƣШĤũƨĲЯШ]9ΝΝрũŔŊőƣШŊƖĲĲŰьаШċьШ]9ΜΦаШ

ŸƻĲƖċũũШǯŰĲрŊƖċŔŰĲĬШƓċƖƣŔĦũĲШĤċĦťŊƖŸƨŰĬШƽŔƣőШċШƣőŔŰШĦŸċƖƚĲШũċǃĲƖШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШũŸƽĲƖШ

ĬĲŰƚŔƣǃЯШ őŔŊőĲƖШ ÂрƽċƻĲШ ƻĲũŸĦŔƣǃШ ċŰĬШ ƽċƣĲƖШ ĦŸŰƣĲŰƣбШ Ĥь]9ΝΜаШ őŔŊőрĬĲŰƚŔƣǃШ ũċǃĲƖƚШ

ċƚƚŸĦŔċƣĲĬШƣŸШƓŸƚŔƣŔƻĲШċŰĬШŰĲŊċƣŔƻĲШƓĲċťƚШŸŉШÂрƽċƻĲШƻĲũŸĦŔƣŔĲƚЯШƚőŸƽШũċǃĲƖƚШƽŔƣőШĬŔǭĲƖĲŰƣШ

ŔŰƣĲƖŰċũШƚƣƖƨĦƣƨƖĲбШĦьШ]9ΝΝаШĬĲĲƓĲƚƣШċŰċũǃƚĲĬШĦŸƖĲШƚĲĦƣŔŸŰШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШĬĲŰƚŔƣǃШċŰĬШ

ƓрƽċƻĲШƻĲũŸĦŔƣǃШũċǃĲƖƚЮ 

ÑċĤũĲШΡЮΞШ]ƖċŔŰƚŔǍĲШŊƖċƓőШŉŸƖШƚċůƓũĲƚШŉƖŸůШƣőƖĲĲШĲǂċůŔŰĲĬШĦŸƖĲƚЮШ]9ΜΦШыŔŰШƖĲĬьбШ]9ΝΜШыŔŰШ

ũŔŊőƣШĤũƨĲьШċŰĬШ]9ΝΝШыŔŰШũŔŊőƣШŊƖĲĲŰьЮ 

ÑċĤũĲШΡЮΟШ]9ΝΜШĦŸƖĲШĦŸŰƚŸũŔĬċƣŔŸŰШƣĲƚƣЮ 

ÑċĤũĲШΡЮΠШxŔŰĲċƖШŔŰĦƖĲċƚĲШŸŉШƓĲċťШƨŰĬƖċŔŰĲĬШƚőĲċƖШƚƣƖĲŰŊƣőШыÉƨьШƻċũƨĲƚШƽŔƣőШĬĲƓƣőШƻċũƨĲƚШ

ŸĤƣċŔŰĲĬШŉƖŸůШƣƖŔċǂŔċũШċŰĬШƚőĲċƖШƻċŰĲШƣĲƚƣƚЮШÑƽŸШŊƖċƓőƚШŸŰШũĲŉƣШƚőŸƽШƣőĲШƣĲŰĬĲŰĦǃШŸŉШƣőĲШ

ĬĲƻŔċƣŸƖŔĦШƚƣƖĲƚƚШċƣШĬŔǭĲƖĲŰƣШůĲċŰШĲǭĲĦƣŔƻĲШƚƣƖĲƚƚĲƚШċŰĬШċǂŔċũШƚƣƖċŔŰƚЮ 

ÑċĤũĲШΡЮΡШÅĲƚƨũƣƚШŉƖŸůШÂ] ШůŸĬĲũũŔŰŊЮШÑőĲШƖĲĬШƖĲĦƣċŰŊũĲШőŔŊőũŔŊőƣƚШċШũċǃĲƖШĦőċƖċĦƣĲƖŔƚĲĬШ

ĤǃШŔŰĦƖĲċƚĲĬШĬċůƓŔŰŊШċŰĬШőŔŊőĲƖШĲǭĲĦƣŔƻĲШƚőĲċƖШƚƣƖċŔŰЮ 

 

 

 

 

 

 

 

 



ΝΣ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ΝΤ 
 

9c ÂÑEÅШΝрШfŰƣƖŸĬƨĦƣŔŸŰ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ΝΥ 
 

ÉƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŔŰШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċŰШċƖĲċаШőŔƚƣŸƖŔĦċũШƓĲƖƚƓĲĦƣŔƻĲШ
ċŰĬШƚŔŊŰŔǯĦċŰĦĲШƣŸШŊĲŸőċǍċƖĬШƚƣƨĬŔĲƚ 
9ŸŰƣŔŰĲŰƣċũШůċƖŊŔŰƚШċƖĲШŔŰĦŔƚĲĬШĤǃШƚƣĲĲƓрƽċũũĲĬШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŸŰШċШŊũŸĤċũШƚĦċũĲШ

ыÉőĲƓċƖĬЯШΝΦΤΞбШÑƽŔƣĦőĲũũШĲƣШċũЮШΝΦΥΞбШ ŸƖůċƖťШĲƣШċũЮШΞΜΜΟбШcċƖƖŔƚШĲƣШċũЮШΞΜΝΝьШƣőċƣШőċƻĲШƣőĲШ

ƓŸƣĲŰƣŔċũШƣŸШċũƣĲƖШƣőĲŔƖШŉŸƖůċƣŔŸŰШċŰĬШĲƻŸũƨƣŔŸŰШы§ƖċŰŊĲШĲƣШċũЮШΝΦΦΠбШ~ŸƨŰƣŢŸǃШĲƣШċũЮШΞΜΜΦбШ

7ĲƖŰőċƖĬƣШĲƣШċũЮШΞΜΝΡьЮШÑőĲƚĲШũċƖŊĲШƚƨĤůċƖŔŰĲШƻċũũĲǃƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШĬŸůŔŰċŰƣШƓċƣőƽċǃƚШ

ŉŸƖШƚĲĬŔůĲŰƣЯШŸƖŊċŰŔĦШĦċƖĤŸŰЯШŰƨƣƖŔĲŰƣЯШċŰĬШƓŸũũƨƣċŰƣШƣƖċŰƚƓŸƖƣШы ŸƖůċƖťШĲƣШċũЮШΞΜΜΟбШ

~ċƚƚŸŰШĲƣШċũЮШΞΜΝΜбШ[ŔƚőĲƖШĲƣШċũЮШΞΜΞΝбШÂŔĲƖĬŸůĲŰŔĦŸШĲƣШċũЮШΞΜΞΟьЮШÑőĲǃШċƖĲШċũƚŸШŔůƓŸƖƣċŰƣШ

ŉŸƖШŉċƨŰċũШĦŸůůƨŰŔƣŔĲƚЯШċƚШƣőĲǃШƓƖŸƻŔĬĲШƚƨŔƣċĤũĲШőċĤŔƣċƣƚШŉŸƖШƚĲƻĲƖċũШƚƓĲĦŔĲƚЯШĤǃШĲǂĲƖƣŔŰŊШ

ĦŸŰƣƖŸũШŸŰШƣőĲШĤŔŸĬŔƻĲƖƚŔƣǃШċŰĬШċĤƨŰĬċŰĦĲƚШŸŉШŉċƨŰċũШċƚƚĲůĤũċŊĲƚШы ũũĲŰШĲƣШċũЮШΞΜΜΝбШ

[ċŰĲũũŔШĲƣШċũШΞΜΝΥбШÉċŰƣŸƖċШĲƣШċũЮШΞΜΝΥьЮ 

ÑőĲШ ĬĲƻĲũŸƓůĲŰƣШ ŸŉШċШƚƨĤůċƖŔŰĲШ ĦċŰǃŸŰШ ŔƚШ ƚƣƖŸŰŊũǃШ ŔŰǰƨĲŰĦĲĬШ ĤǃШ ƣőĲШ ƚƓċƣŔċũШ

ċƖƖċŰŊĲůĲŰƣШŸŉШƓƖĲĦŸŰĬŔƣŔŸŰŔŰŊШŉċĦƣŸƖƚШƣőċƣШĬŔĦƣċƣĲШǍŸŰĲƚШŉċƻŸƨƖċĤũĲШŉŸƖШŉƨƣƨƖĲШĦċŰǃŸŰШ

ŉŸƖůċƣŔŸŰЮШ ШƖċŰŊĲШŸŉШŉċĦƣŸƖƚШĲǂőŔĤŔƣШċŰШŔŰǰƨĲŰĦĲШŸŰШƣőĲШůĲĦőċŰŔƚůƚШƣőċƣШĬŸůŔŰċƣĲШ

ĬƨƖŔŰŊШĬŔǭĲƖĲŰƣШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШĲƻŸũƨƣŔŸŰċƖǃШƚƣċŊĲƚШы[ŔŊЮШΝЮΝьЮШ ůŸŰŊШƣőĲůЯШƣőĲШ

ĬŔƚƣċŰĦĲШƣŸШǰƨƻŔċũШŸƨƣũĲƣƚШƖĲƓƖĲƚĲŰƣƚШċШĦƖŔƣŔĦċũШũŔŰťШŉŸƖШƚĲĬŔůĲŰƣШƣƖċŰƚŉĲƖШŉƖŸůШƣĲƖƖĲƚƣƖŔċũШ

ƚŸƨƖĦĲƚШыÉƽĲĲƣШĲƣШċũЮШΞΜΝΣбШÉƽĲĲƣШĲƣШċũЮШΞΜΞΜьЯШƚőĲũŉШƽŔĬƣőШċŰĬШƚũŸƓĲШŊƖċĬŔĲŰƣШŰĲċƖШƣőĲШ

ĦċŰǃŸŰШċƖĲШ ĦŸŰƚŔĬĲƖĲĬШ ƣőĲШ ůċŔŰШ ůŸƖƓőŸũŸŊŔĦċũШ ŉċĦƣŸƖƚШ ĦŸŰƣƖŸũũŔŰŊШ ƣőĲШ ŸĦĦƨƖƖĲŰĦĲШ

ĬĲŰƚŔƣǃШыxŸШfċĦŸŰŸШĲƣШċũЮШΞΜΝΠбШ]ċůĤĲƖŔШĲƣШċũЮШΞΜΝΡбШsŔƓċШċŰĬШÂċŰŔŰЯШΞΜΞΜбШ7ĲƖŰőċƖĬƣШċŰĬШ

ÉĦőƽċŰŊőċƖƣЯШΞΜΞΝьЯШũŸĦċũШċŰĬШƖĲŊŔŸŰċũШƚĦċũĲШƣĲĦƣŸŰŔĦƚШŔŰǰƨĲŰĦĲШĦċŰǃŸŰШŔŰŔƣŔċƣŔŸŰШċŰĬШ

ůŸƖƓőŸũŸŊŔĦċũШĬĲƻĲũŸƓůĲŰƣШыÅċƣǍŸƻШĲƣШċũЮШΞΜΝΞбШ~ŔĦċũũĲŉШĲƣШċũЮШΞΜΝΠбШÉŸƨƣƣĲƖШĲƣШċũЮШΞΜΞΝьЯШ

ƚĲċрũĲƻĲũШǰƨĦƣƨċƣŔŸŰƚШĦŸŰƣƖŸũШƣőĲŔƖШǯũũŔŰŊШċŰĬШĬĲĲƓĲŰŔŰŊШыÅċƚůƨƚƚĲŰЯШΝΦΦΠбШ7ƨőƖŔŊШĲƣШċũЮШ

ΞΜΞΞьШċŰĬШǰƨŔĬрƖĲũċƣĲĬШŉĲċƣƨƖĲƚШċƖĲШĤĲŔŰŊШŉŸĦƨƚĲĬШŔŰШĦőċŰŰĲũрǯũũШĬĲƓŸƚŔƣƚШы§ƖċŰŊĲШĲƣШċũЮШ

ΝΦΦΞбШÉƨũƣċŰШĲƣШċũЮШΞΜΜΤбШ9ƖƨƣĦőũĲǃШĲƣШċũЮШΞΜΝΤбШuƨůċƖШĲƣШċũЮШΞΜΞΝбШxŔШĲƣШċũШΞΜΞΞьЮ 

ÉƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŸŉШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċШÉĲċШĬŔƚƓũċǃШĬŔƚƣŔŰĦƣШŊĲŸůŸƖƓőŔĦШĦőċƖċĦƣĲƖŔƚƣŔĦƚЯШ

ůċťŔŰŊШƣőĲůШŰŸƣċĤũǃШĬŔǭĲƖĲŰƣШŉƖŸůШƣőŸƚĲШŸĤƚĲƖƻĲĬШŔŰШŸƣőĲƖШŸĦĲċŰŔĦШƚĲƣƣŔŰŊƚШыcċƖƖŔƚШċŰĬШ

ìőŔƣĲƽċǃЯШΞΜΝΝьЮШ~ŸƖƓőŸůĲƣƖŔĦШŔŰƻĲƚƣŔŊċƣŔŸŰƚШŉċŔũĲĬШƣŸШǃŔĲũĬШċШůĲċŰŔŰŊŉƨũШĦũċƚƚŔǯĦċƣŔŸŰШ

ŸŉШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŔŰШƣőŔƚШƖĲŊŔŸŰЯШƚŔŰĦĲШŰŸШĦũĲċƖũǃШĬŔƚƣŔŰŊƨŔƚőċĤũĲШŊƖŸƨƓƚШƽĲƖĲШ

ƖĲĦŸŊŰŔƚĲĬШы9ŸƚƣĲЯШΞΜΝΠбШÉŔċŰШĲƣШċũЮШΞΜΝΥьЮШÑőŔƚШőŔŊőũŔŊőƣƚШƣőĲШŰĲĦĲƚƚŔƣǃШƣŸШŔŰƻĲƚƣŔŊċƣĲШ

ƓƖĲĦŸŰĬŔƣŔŸŰŔŰŊШċŰĬШ ƣƖŔŊŊĲƖŔŰŊШŉċĦƣŸƖƚШ ƽŔƣőШ ŊƖĲċƣĲƖШ ĬĲƣċŔũШ ƣŸШ ĤĲƣƣĲƖШ ƨŰĬĲƖƚƣċŰĬШ ƣőĲШ

ƓƖŸĦĲƚƚĲƚШĬƖŔƻŔŰŊШĦċŰǃŸŰШŉŸƖůċƣŔŸŰШŔŰШƣőŔƚШċƖĲċЮ 



ΝΦ 
 

ÉƨĤůċƖŔŰĲШĦċŰǃŸŰƚШůċǃШƖĲƓƖĲƚĲŰƣШƓŸƣĲŰƣŔċũШŊĲŸőċǍċƖĬƚЯШĬƨĲШƣŸШƣőĲŔƖШċĤŔũŔƣǃШƣŸШĬĲƻĲũŸƓШ

ŔŰƣƖċрĦċŰǃŸŰШƚũŸƓĲШŉċŔũƨƖĲƚШƣőċƣШůċǃШƣƖŔŊŊĲƖШċŰĬШŔŰǰƨĲŰĦĲШƣƚƨŰċůŔШƓƖŸƓċŊċƣŔŸŰШы§ƖċŰŊĲШ

ĲƣШ ċũЮШ ΝΦΦΠбШfŊũĲƚŔċƚШ ĲƣШ ċũЮШ ΞΜΝΠбШÂŸƽĲƖШ ĲƣШ ċũЮШ ΞΜΝΣьЮШ§ǭƚőŸƖĲШ ŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШ ċƖĲШ

ƓċƖƣŔĦƨũċƖũǃШƻƨũŰĲƖċĤũĲШŔŰШƣőĲƚĲШƚĲƣƣŔŰŊƚШċƚШǰŸƽƚШůċǃШĬŔƚƓũċĦĲШůċƖŔŰĲШƓŔƓĲũŔŰĲƚШыÂŸƖĦŔũĲШ

ĲƣШċũЮШΞΜΞΜьЯШĤƖĲċťШƣĲũĲĦŸůůƨŰŔĦċƣŔŸŰШĦċĤũĲƚШы?ċŰШĲƣШċũЮШΞΜΜΤбШ9ċƣƣċŰĲŸШĲƣШċũЮШΞΜΝΞбШ

9ċƖƣĲƖШĲƣШċũЮШΞΜΝΠьШŸƖШĲǂƓŸƖƣШƚőĲũŉШƚĲĬŔůĲŰƣШċŰĬШĲǂƓŸƚĲШĦŸċƚƣċũШċƖĲċƚШƣŸШůċŢŸƖШĲƖŸƚŔŸŰШы?ĲШ

]ĲĲƚƣШĲƣШċũЮШΞΜΜΥбШ~ċƖƣŔŰШĲƣШċũЮШΞΜΝΞьЮШ 

ÑőƨƚЯШƣőĲШƚƣƨĬǃШŸŉШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШƖĲƓƖĲƚĲŰƣШċШťĲǃШċƖĲċШŸŉШŔŰƣĲƖĲƚƣШŉŸƖШůƨũƣŔĬŔƚĦŔƓũŔŰċƖǃШ

ƖĲƚĲċƖĦőШũŔŰťĲĬШƣŸШċШĤƖŸċĬШƖċŰŊĲШŸŉШƚĦŔĲŰƣŔǯĦШĬŔƚĦŔƓũŔŰĲƚШы~ċƣŸƚШĲƣШċũЮШΞΜΝΥьЮШ 

 

[ŔŊЮΝЮΝШÉĦőĲůċƣŔĦШĬŔċŊƖċůШƚőŸƽŔŰŊШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШċШĬĲŰĬƖŔƣŔĦШċŰĬШċШũŔŰĲċƖШƚƨĤůċƖŔŰĲШ

ĦċŰǃŸŰШŔŰШƣőĲШÉŸƨƣőШ9őŔŰċШÉĲċШыŉƖŸůШ9őĲŰШĲƣШċũЮШΞΜΞΠьЮ 



ΞΜ 
 

]ĲŸőċǍċƖĬШċƚƚĲƚƚůĲŰƣƚШŸǭƚőŸƖĲШfƣċũǃ 
ÑőĲШ~ĲĬŔƣĲƖƖċŰĲċŰШƖĲŊŔŸŰШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШċШőŔŊőрŉƖĲƕƨĲŰĦǃШŸĦĦƨƖƖĲŰĦĲШŸŉШƚĲŔƚůŔĦШ

ċĦƣŔƻŔƣǃШĦŸŔŰĦŔĬŔŰŊШƽŔƣőШŸŰĲШŸŉШƣőĲШůŸƚƣШĬĲŰƚĲũǃШƓŸƓƨũċƣĲĬШĦŸċƚƣċũШċƖĲċƚШŔŰШƣőĲШƽŸƖũĬШ

ы9őŔŸĦĦŔШĲƣШċũЮШΞΜΞΠьЮШ~ŸƚƣШŸŉШƣőĲШŊĲŸőċǍċƖĬƚШĦċŰШĤĲШũŔŰťĲĬШƣŸШŊĲŸũŸŊŔĦċũШƓƖŸĦĲƚƚĲƚШ

ċƚƚŸĦŔċƣĲĬШƣŸШċĦƣŔƻĲШŉċƨũƣŔŰŊШŸƖШƚũŸƓĲШŉċŔũƨƖĲШы9ċƚċũĤŸƖĲШĲƣШċũЮШΞΜΝΠбШÉƓċƣŸũċШĲƣШċũЮШΞΜΝΥбШ

üċŰŔĤŸŰŔШĲƣШċũЮШΞΜΞΝбШxŸШÂƖĲƚƣŔШĲƣШċũЮШΞΜΞΞьЮШcŸƽĲƻĲƖЯШċƚƚĲƚƚůĲŰƣƚШŸŰШůċƖŔŰĲШŊĲŸũŸŊŔĦċũШ

ƖŔƚťƚШċƖĲШŰŸƣШŔŰĦũƨĬĲĬШŔŰШŰƨůĲƖŸƨƚШEÖШůċƖŔŰĲШĬŔƖĲĦƣŔƻĲƚШċŰĬШŔŰŔƣŔċƣŔƻĲƚЯШĬĲƚƓŔƣĲШŔƣƚШ

ŔůƓĲƖċƣŔƻĲШƖŸũĲШŔŰШƚƨƚƣċŔŰċĤũĲШĤũƨĲШŊƖŸƽƣőШĬĲƻĲũŸƓůĲŰƣƚШыuŸƓƓШĲƣШċũЮШΞΜΞΝьЮ 

ÑőĲШfƣċũŔċŰШŸǭƚőŸƖĲШƚĲĦƣŸƖШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШċШƽŔĬĲƚƓƖĲċĬШŸĦĦƨƖƖĲŰĦĲШŸŉШŊĲŸőċǍċƖĬƚШ

ƣőċƣШƓŸƚĲШċШƚĲƖŔŸƨƚШƣőƖĲċƣШƣŸШĦŸċƚƣċũШŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШċŰĬШĦŸůůƨŰŔƣŔĲƚЮШfŰШƣőŔƚШŉƖċůĲЯШƣőĲШ

?ĲƓċƖƣůĲŰƣШŸŉШ9ŔƻŔũШÂƖŸƣĲĦƣŔŸŰШũċƨŰĦőĲĬШƣőĲШ~ ]f9Шы~ċƖŔŰĲШ]ĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfƣċũŔċŰШ

9ŸċƚƣƚьШƓƖŸŢĲĦƣЯШƽőŸƚĲШċŔůШƽċƚШƣŸШċĦƕƨŔƖĲШĤċƣőǃůĲƣƖǃШċŰĬШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШĬċƣċШ

ċũŸŰŊШƣőĲШĦŸŰƣŔŰĲŰƣċũШƚőĲũŉШċŰĬШƚũŸƓĲШŸŉШƣőĲШŸǭƚőŸƖĲШƚĲĦƣŸƖШŸŉШfƣċũǃЯШƣŸШĦŸůƓŔũĲШċШ

ƕƨċũŔƣċƣŔƻĲШůċƓШŸŉШůċƖŔŰĲШŊĲŸőċǍċƖĬƚШы7ŸƚůċŰШĲƣШċũЮШΞΜΝΜьЮШÑőĲШũċƖŊĲЯШċĦƕƨŔƖĲĬШĬċƣċƚĲƣƚШ

ы[ŔŊЮШΝЮΞьШƽŔƣőШƓƖĲĦŔƚĲШċĦƕƨŔƚŔƣŔŸŰШƚƣċŰĬċƖĬƚЯШĲŰċĤũĲĬШƣŸШƕƨċũŔƣċƣŔƻĲũǃШĬĲƚĦƖŔĤĲШŊĲŸőċǍċƖĬр

ƖĲũċƣĲĬШƚĲċĤĲĬШŉĲċƣƨƖĲƚШƽŔƣőШċŰШƨŰƓƖĲĦĲĬĲŰƣĲĬШƖĲƚŸũƨƣŔŸŰШċŰĬШƚĲƣШċШůŔũĲƚƣŸŰĲШŔŰШ

ŊĲŸőċǍċƖĬШŔŰƻĲƚƣŔŊċƣŔŸŰƚШы9őŔŸĦĦŔШĲƣШċũЮШΞΜΞΝьЮШòĲƣЯШƕƨċŰƣŔƣċƣŔƻĲШŔŰŉŸƖůċƣŔŸŰШŸŰШƣőĲШ

ůċƓƓĲĬШŉĲċƣƨƖĲƚШŔƚШůŔƚƚŔŰŊЯШƽőŔĦőШŔƚШĦƖƨĦŔċũШŔŰШŸǭƚőŸƖĲШƓũċŰŰŔŰŊШƓƖŸŢĲĦƣƚЮШÑċƖŊĲƣĲĬШőŔŊőр

ƖĲƚŸũƨƣŔŸŰШŔŰƻĲƚƣŔŊċƣŔŸŰƚШŔŰШċƖĲċƚШĦũċƚƚŔǯĲĬШċƚШőŔŊőũǃШőċǍċƖĬŸƨƚЯШƚƨĦőШċƚШƣőĲШ]ƨũŉШŸŉШ

ÉƕƨŔũũċĦĲЯШƽĲƖĲШƚƨĤŢĲĦƣШƣŸШŉƨƖƣőĲƖШŔŰƻĲƚƣŔŊċƣŔŸŰƚШĬƨƖŔŰŊШƣőĲШEÅ§?§Ñ§ШыEÅ§ƚŔƻĲШ?ǃŰċůŔĦƚШ

§ŉШÑőĲШÉƕƨŔũũċĦĲШƚƨĤůċƖŔŰĲШĦċŰǃ§ŰьШƖĲƚĲċƖĦőШĦċůƓċŔŊŰШƣőċƣШĲŰċĤũĲĬШƣőĲШĦŸũũĲĦƣŔŸŰШŸŉШ

ŰĲƽШĬċƣċƚĲƣƚШƽŔƣőШƨŰƓƖĲĦĲĬĲŰƣШƖĲƚŸũƨƣŔŸŰШы9ĲƖċůŔĦŸũċШĲƣШċũЮШΞΜΞΠьЮШ 

]ĲŸőċǍċƖĬШ ŔŰƻĲƚƣŔŊċƣŔŸŰƚШ ċŰĬШ ŸǭƚőŸƖĲШ ŔŰŉƖċƚƣƖƨĦƣƨƖĲШ ƓũċŰŰŔŰŊШċŰĬШ ĬĲƓũŸǃůĲŰƣШċƖĲШ

ĦũŸƚĲũǃШŔŰƣĲƖƖĲũċƣĲĬЯШċŰĬШĤĲŰĲǯƣШŉƖŸůШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĦŔĲŰƣŔǯĦШŔŰƻĲƚƣŔŊċƣŔŸŰƚЯШċƚШƣőĲƚĲШ

ĦċŰШƚƨĤƚƣċŰƣŔċũũǃШƖĲĬƨĦĲШƨŰĦĲƖƣċŔŰƣŔĲƚШċƚƚŸĦŔċƣĲĬШƣŸШƚĲċĤĲĬШĦŸŰĬŔƣŔŸŰƚШċŰĬШƚƨĤƚƨƖŉċĦĲШ

ƓƖŸĦĲƚƚĲƚЮШÑőĲШƨũƣŔůċƣĲШƖĲƚƨũƣШŔƚШƣŸШĲŰċĤũĲШƚċŉĲƖЯШůŸƖĲШƖĲƚŔũŔĲŰƣЯШċŰĬШĦŸƚƣрĲǭĲĦƣŔƻĲШ

ŔŰƚƣċũũċƣŔŸŰЯШċŰĬШŉċĦŔũŔƣċƣĲШũŸŰŊрƣĲƖůШůċŔŰƣĲŰċŰĦĲШŸŉШŸǭƚőŸƖĲШŔŰŉƖċƚƣƖƨĦƣƨƖĲƚЮШ9ƨƖƖĲŰƣũǃЯШ

ƣőĲƖĲШċƖĲШΝΠΟШŸǭƚőŸƖĲШƽŔŰĬШŉċƖůШƓƖŸŢĲĦƣƚШŔŰШfƣċũǃЯШƽŔƣőШŸŰũǃШŸŰĲШŉƨũũǃШŸƓĲƖċƣŔŸŰċũШыŉƨũũШ

ĬċƣċĤċƚĲШċƻċŔũċĤũĲШċƣШΠ9Ш§ǭƚőŸƖĲьЮ 



ΞΝ 
 

?ƨĲШƣŸШĲǂƣĲŰƚŔƻĲШĦŸċƚƣũŔŰĲƚЯШőŔŊőШƽŔŰĬШƖĲƚŸƨƖĦĲƚШċŰĬШőŔŊőĲƖШƚŸĦŔċũШċĦĦĲƓƣċŰĦĲЯШƣőĲШ

fƣċũŔċŰШŸǭƚőŸƖĲШƚĲĦƣŸƖШŸǭĲƖƚШċШƓƖŔůĲШƚƓŸƣШŉŸƖШƣőĲШŔŰƚƣċũũċƣŔŸŰШŸŉШŸǭƚőŸƖĲШƽŔŰĬШŉċƖůƚШыÉĲƖƖŔШ

ĲƣШċũЮШΞΜΞΠбШuőċŰШĲƣШċũЮШΞΜΞΡьЮШ~ċŢŸƖШĦőċũũĲŰŊĲƚШĦŸŰĦĲƖŰŔŰŊШƣőĲШŸĦĦƨƖƖĲŰĦĲШŸŉШůċƖŔŰĲШ

ŊĲŸőċǍċƖĬƚЯШũċĦťШŸŉШƚƣƖĲċůũŔŰĲĬШƓĲƖůŔƣƣŔŰŊШƓƖŸĦĲĬƨƖĲƚШċŰĬШƣċƖŊĲƣĲĬШŔŰƻĲƚƣůĲŰƣƚЯШċƖĲШ

ƣőƖĲċƣĲŰŔŰŊШƣőĲШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƓŸƣĲŰƣŔċũШƣőċƣШfƣċũǃШőŸũĬƚЮШ~ŸƖĲŸƻĲƖЯШŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШũŔťĲШ

ŸǭƚőŸƖĲШƓŔƓĲũŔŰĲƚШċŰĬШĦċĤũĲƚЯШƨƚƨċũũǃШőŔŊőũǃШƻƨũŰĲƖċĤũĲШƣŸШƚĲċĤĲĬШőċǍċƖĬŸƨƚШĲƻĲŰƣƚШыĬƨĲШ

ƣŸШƖĲůŸƻĲĬШƚĲĬŔůĲŰƣШƚƨƓƓŸƖƣШŸƖШƚĦŸƨƖŔŰŊьЯШċƖĲШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШĦőċũũĲŰŊŔŰŊШĬĲƓũŸǃůĲŰƣƚШ

ƣőċƣШƖĲƕƨŔƖĲШƓƖŔŸƖШőŔŊőрƖĲƚŸũƨƣŔŸŰШŔŰƻĲƚƣŔŊċƣŔŸŰƚШƣŸШƚĲũĲĦƣШċŰШŸƓƣŔůċũШƖŸƨƣĲЮШ 

ÑőƨƚЯШƣŸШŔůƓƖŸƻĲШƣőĲШƖĲũŔċĤŔũŔƣǃШŸŉШĦƨƖƖĲŰƣШƚĲċĤĲĬШůŸĬĲũƚШƽŔƣőШŊĲŸőċǍċƖĬШƕƨċŰƣŔƣċƣŔƻĲШ

ŔŰŉŸƖůċƣŔŸŰШċŰĬШƨŰƓƖĲĦĲĬĲŰƣĲĬШőŔŊőрƖĲƚŸũƨƣŔŸŰШĬĲƣċŔũƚШŸŰШċĦƣŔƻĲШƓƖŸĦĲƚƚĲƚЯШŔůƓƖŸƻĲƚШ

ĦċŰǃŸŰрƚĦċũĲШĲƚƣċĤũŔƚőĲĬШůŸĬĲũƚШƣŸƽċƖĬШőċǍċƖĬрŔŰŉŸƖůĲĬШĬĲƚŔŊŰƚШыxċĦċƚƚĲШĲƣШċũЮШΞΜΝΦбШ

9őĲŰЯШΞΜΞΟбШÅĲċĬШĲƣШċũЮШΞΜΞΠьШċŰĬШőĲũƓƚШůċƖŔŰĲШƚƓċƣŔċũШƓũċŰŰŔŰŊШŔŰŔƣŔċƣŔƻĲƚШы[ċĤĤƖŔШĲƣШċũЮШ

ΞΜΞΡьЮ 

 

 

 



ΞΞ 
 

 

[ŔŊЮШΝЮΞШfŰШƣőĲШŉƖċůĲШŸŉШƣőĲШ~ ]f9ШƓƖŸŢĲĦƣШŰĲƽШĤċƣőǃůĲƣƖŔĦШċŰĬШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШ

ĬċƣċƚĲƣƚШƽĲƖĲШċĦƕƨŔƖĲĬШċũŸŰŊШƣőĲШĦŸŰƣŔŰĲŰƣċũШƚőĲũƻĲƚШċŰĬШƚũŸƓĲƚШŸŉШƣőĲШŸǭƚőŸƖĲШƚĲĦƣŸƖШ

ŸŉШfƣċũǃШыĤũċĦťШƖĲĦƣċŰŊũĲƚбШ9őŔŸĦĦŔШĲƣШċũЮШΞΜΞΝьЮШ ĦƕƨŔƚŔƣŔŸŰШċƖĲċƚШƽĲƖĲШĬŔƻŔĬĲĬШŔŰƣŸШƚĲĦƣŸƖƚШ

ыĤũċĦťШƖĲĦƣċŰŊũĲƚьЯШĲċĦőШŔŰƣĲƖƓƖĲƣĲĬШƽŔƣőШƚƓĲĦŔǯĦШƚƣċŰĬċƖĬƚЮ 

 

 

 

 

 



ΞΟ 
 

]ĲŰĲƖċũШĤċĦťŊƖŸƨŰĬШċŰĬШƓƨƖƓŸƚĲШŸŉШƣőĲШÂő?ШƣőĲƚŔƚ 
ÑőĲШ ŊĲŸũŸŊŔĦċũШ ĲƻŸũƨƣŔŸŰШ ŸŉШ ĦŸŰƻĲƖŊĲŰƣШ ůċƖŊŔŰƚЯШ ŸŉƣĲŰШ ŔŰĦũƨĬĲШ ƣőĲШ ŉŸƖůċƣŔŸŰШ ŸŉШ

ƚĲĬŔůĲŰƣċƖǃШĤċƚŔŰƚЮШÑőĲƚĲШĤċƚŔŰƚШƻċƖǃШŔŰШƚŔǍĲЯШĦŸůƓŸƚŔƣŔŸŰШŸŉШĤċƚĲůĲŰƣШƖŸĦťƚЯШƚƣƖƨĦƣƨƖċũШ

őŔƚƣŸƖǃШċŰĬШƣőĲШůŸƚƣШĦŸůůŸŰШċůŸŰŊШƣőĲůШċƖĲШŉŸƖĲċƖĦШĤċƚŔŰƚШы ŸĬċЯШΞΜΝΣьЮШ[ŸƖĲċƖĦШ

ĤċƚŔŰƚШċƖĲШĬĲƓŸĦĲŰƣĲƖƚШŉŸƖůĲĬШŔŰШƣőĲШċƖĦрƣƖĲŰĦőШŊċƓШĤĲƣƽĲĲŰШċШƻŸũĦċŰŔĦШċƖĦШċŰĬШċШ

ƚƨĤĬƨĦƣŔŸŰШƓũċƣĲШǍŸŰĲЮШ?ŔǭĲƖĲŰƣШƓũċƣĲШƣĲĦƣŸŰŔĦШĦŸŰĬŔƣŔŸŰƚШƖĲũċƣĲĬШƣŸШƣőĲШƚƨĤĬƨĦƣŔŸŰШǍŸŰĲШ

ċƖĲШƖĲǰĲĦƣĲĬШŔŰШƣőĲƚĲШĲŰƻŔƖŸŰůĲŰƣƚЯШŸƓĲŰŔŰŊШƣŸШċШƽŔĬĲШƖċŰŊĲШŸŉШƚƣǃũĲƚШƣőċƣШƣőĲƚĲШ

ĬĲƓŸĦĲŰƣĲƖƚШůċǃШċƚƚƨůĲЮШÑőŔƚШƣǃƓĲШŸŉШĤċƚŔŰƚШŔƚШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШŔŰŔƣŔċũШƚĲƣƣŔŰŊЯШƚĲĬŔůĲŰƣШ

ƣőŔĦťŰĲƚƚШŸƻĲƖШƣőĲШƚƨĤĬƨĦƣŔŰŊШƓũċƣĲЯШƣőĲШƖċƣĲШŸŉШƚĲĬŔůĲŰƣШƚƨƓƓũǃЯШŸƖŔĲŰƣċƣŔŸŰШŸŉШƣőĲШ

ƚƨĤĬƨĦƣŔŸŰШċŰĬШƣőĲШƣŔůĲШƚŔŰĦĲШƣőĲШƚƨĤĬƨĦƣŔŸŰШƚƣċƖƣĲĬЮШÑőĲШŊĲŰĲƖċũШƣƖĲŰĬШŸŉШƣőĲƚĲШĤċƚŔŰƚШ

ŔƚШƣŸШĲŰũċƖŊĲШƣőƖŸƨŊőШƣŔůĲШċƚШƣőĲǃШċƖĲШĦŸŰƚƣċŰƣũǃШĤĲŔŰŊШƚőċƓĲĬШĤǃШŔŰƣĲƖċĦƣŔŸŰƚШĤĲƣƽĲĲŰШ

ƣĲĦƣŸŰŔĦШůŸƻĲůĲŰƣШċŰĬШĲƨƚƣċƣŔĦШƚĲċШũĲƻĲũШĦőċŰŊĲƚШыÂċƕƨĲƣШĲƣШċũЮШΞΜΝΝьЮШÑőĲШƚƣƖƨĦƣƨƖċũШ

ċŰĬШƚƣƖċƣŔŊƖċƓőŔĦШƖĲĦŸƖĬШƓƖĲƚĲŰƣШŔŰШƣőĲƚĲШĤċƚŔŰƚШƖĲĦŸƖĬШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƣőĲШĦŸŰƣŔŰĲŰƣċũШ

ůċƖŊŔŰШċŰĬШőŸƚƣШůƨũƣŔƓũĲШƚĲċĤĲĬШŉĲċƣƨƖĲƚШŸŉƣĲŰШċƚƚŸĦŔċƣĲĬШƣŸШŊĲŸőċǍċƖĬƚЮШÑőŔƚШŔƚШċũũŸƽĲĬШ

ċƚШƣőĲШĬĲƓŸƚŔƣŔŸŰċũШƓƖŸĦĲƚƚĲƚШƣőċƣШċĦƣШŔŰШƣőĲƚĲШƚĲƣƣŔŰŊƚЯШĦċŰШĤĲШƚĲŰƚŔƣŔƻĲШƣŸШƖĲŊŔŸŰċũШċŰĬШ

ũŸĦċũШĲƻĲŰƣƚЯШůċťŔŰŊШƣőĲůШƓĲƖŉĲĦƣШƚƣƖċƣŔŊƖċƓőŔĦШƖĲƓŸƚŔƣŸƖŔĲƚЮШ 

[ŸƖĲċƖĦШĤċƚŔŰƚШċƖĲШĦŸŰƚŔĬĲƖĲĬШőŸƣƚƓŸƣƚШŉŸƖШŊĲŸőċǍċƖĬƚШыÉőƨũŊŔŰШĲƣШċũЮШΞΜΝΝбШ~ŸŸƖĲШĲƣШċũЮШ

ΞΜΝΦбШxċĦťĲǃШĲƣШċũЮШΞΜΞΜбШ ċƽċŰċŸШĲƣШċũЮШΞΜΞΟьШŉŸƖШůƨũƣŔƓũĲШƖĲċƚŸŰƚаШĬƨĲШƣŸШƣőĲŔƖШƣĲĦƣŸŰŔĦШ

ƚĲƣƣŔŰŊШƣőĲǃШĬŔƖĲĦƣũǃШŸƻĲƖũŔĲШůċŢŸƖШƣőƖƨƚƣШŉċƨũƣƚЯШĦċƓċĤũĲШŸŉШċĦĦƨůƨũċƣŔŰŊШƚƣƖċŔŰƚШċŰĬШ

ƖĲũĲċƚĲШŔƣШƨŰĬĲƖШůĲŊċƣőƖƨƚƣШĲċƖƣőƕƨċťĲƚШыÂŸũŸŰŔċШĲƣШċũЮШΞΜΝΟбШƖċŔШĲƣШċũЮШΞΜΝΠбШñŔċШĲƣШċũЮШ

ΞΜΞΝьЯШƣőŔĦťШƚĲĬŔůĲŰƣċƖǃШƚƨĦĦĲƚƚŔŸŰƚШċĦĦƨůƨũċƣŔŸŰШƽőĲƖĲШƨŰĦŸŰƚŸũŔĬċƣĲĬШƚĲĬŔůĲŰƣƚШ

ċƖĲШƓƖŸŰĲШƣŸШŉċŔũƨƖĲШŸŰШƚƨĤůċƖŔŰĲШƚũŸƓĲƚШы9őĲŰШĲƣШċũЮШΞΜΞΞьШċŰĬШŉŸƖШƣőĲŔƖШůƨũƣŔрőċǍċƖĬШĬƨĲШ

ƣŸШĦċƚĦċĬŔŰŊШĲǭĲĦƣƚШыÉƣĲŔŰĤĲƖŊШĲƣШċũЮШΞΜΜΥбШuŸƓƓШĲƣШċũЮШΞΜΞбШÑċƓƓŔŰШĲƣШċũЮШΞΜΞΝьЮШ 

ÑőĲШfŸŰŔċŰШ9ċũċĤƖŔċŰШŉŸƖĲċƖĦШĤċƚŔŰШƖĲƓƖĲƚĲŰƣƚШċŰШĲǂĦĲũũĲŰƣШũċĤŸƖċƣŸƖǃШŉŸƖШŊĲŸőċǍċƖĬƚШ

ŔŰƻĲƚƣŔŊċƣŔŸŰƚШċƚШŔƣШŔƚШŊĲŸĬǃŰċůŔĦċũũǃШċĦƣŔƻĲШċŰĬШĬƨĲШƣŸШƣőĲШĦċƚĦċĬŔŰŊШĦċƓċĦŔƣǃШŸŉШƓŸƚƚŔĤũĲШ

ŊĲŸőċǍċƖĬƚЯШƽőĲƖĲШċШũċƖŊĲШĬŔƻĲƖƚŔƣǃШċŰĬШĲƻŸũƨƣŔŸŰШŸŉШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŔƚШƚƣŔũũШƓŸŸƖũǃШ

ĬĲƚĦƖŔĤĲĬЮШÑőĲƖĲŉŸƖĲЯШƣőŔƚШƚƣƨĬǃШƚĲĲťƚШƣŸШċĬĬƖĲƚƚШƣőĲШŉŸũũŸƽŔŰŊШƖĲƚĲċƖĦőШƕƨĲƚƣŔŸŰƚШƣŸШ

ĤĲƣƣĲƖШƨŰĬĲƖƚƣċŰĬШƣőĲШůĲĦőċŰŔƚůƚШĦŸŰƣƖŸũũŔŰŊШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШĬĲƻĲũŸƓůĲŰƣШċŰĬШ

ċƚƚŸĦŔċƣĲĬШŊĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfŸŰŔċŰШ9ċũċĤƖŔċŰШ~ċƖŊŔŰШыf9~ьа 

 



ΞΠ 
 

¶ ìőċƣШċƖĲШƣőĲШůċŔŰШƓƖĲĦŸŰĬŔƣŔŸŰŔŰŊШŉċĦƣŸƖƚШĬƖŔƻŔŰŊШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШőĲċĬƽċũũШ

ŔŰŔƣŔċƣŔŸŰе 

¶ ÑŸШ ƽőċƣШ ĲǂƣĲŰƣШ ĦċŰШ ƽĲШ ƕƨċŰƣŔŉǃШ ƣƖŔŊŊĲƖŔŰŊШ ŉċĦƣŸƖƚШ ƣőċƣШċƖĲШƖĲƚƓŸŰƚŔĤũĲШ ŉŸƖШ

ƚƨĤůċƖŔŰĲШũċŰĬƚũŔĬŔŰŊШƽŔƣőŔŰШċШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШŔŰШƣőĲШƚƣƨĬǃШċƖĲċе 

¶ ìőŔĦőШũŸĦċũШƚĦċũĲШ ċĦƣŔƻĲШ ƓƖŸĦĲƚƚĲƚЯШ ƨŰƖĲƚŸũƻĲĬШ ĤǃШ ĦŸŰƻĲŰƣŔŸŰċũШ ƚőŔƓрĤċƚĲĬШ

ĤċƣőǃůĲƣƖŔĦШĬċƣċЯШĦŸŰƣƖŔĤƨƣĲШƣŸШƣőĲШƚőċƓŔŰŊШŸŉШůċƣƨƖĲШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚе 

 

ÉƣƖƨĦƣƨƖĲШċŰĬШĦŸŰƣĲŰƣШŸŉШƣőĲШƣőĲƚŔƚ 
ÑőĲШ ƓƖĲƚĲŰƣШ ƣőĲƚŔƚШ ŔƚШ ƚƣƖƨĦƣƨƖĲĬШ ŔŰШƚŔǂШĦőċƓƣĲƖƚЮШ ŰШ ŔŰƣƖŸĬƨĦƣŔŸŰШ ŸŰШ ƣőĲШ ƚĦŔĲŰƣŔǯĦШ

ĤċĦťŊƖŸƨŰĬШŸŉШƣőĲШċŔůƚШċŰĬШŸĤŢĲĦƣŔƻĲƚШŸŉШƣőŔƚШÂő?ШƣőĲƚŔƚШŔƚШƖĲƓŸƖƣĲĬШŔŰШƣőĲШfŰƣƖŸĬƨĦƣŔŸŰШ

ƚĲĦƣŔŸŰШы9őċƓƣĲƖШΝьЯШŉŸũũŸƽĲĬШĤǃШċШĬĲƣċŔũШĬĲƚĦƖŔƓƣŔŸŰШŸŉШƣőĲШĬċƣċƚĲƣƚШċŰĬШůĲƣőŸĬŸũŸŊŔĲƚШ

ƨƚĲĬШƣŸШċĬĬƖĲƚƚШƣőĲШƚĦŔĲŰƣŔǯĦШŊċƓƚШы9őċƓƣĲƖШΞьЮШÑőĲШƖĲƚƨũƣƚШċƖĲШĬŔƻŔĬĲĬШŔŰƣŸШƣőƖĲĲШĦőċƓƣĲƖƚШ

ыΟШƣŸШΡьЯШĲċĦőШŸŰĲШċŰƚƽĲƖŔŰŊШƣŸШċШƚƓĲĦŔǯĦШŸĤŢĲĦƣŔƻĲШĬĲƚĦƖŔĤĲĬШŔŰШƣőĲШfŰƣƖŸĬƨĦƣŔŸŰШĦőċƓƣĲƖЮШ

[ŔŰċũũǃЯШċŰШŸƻĲƖċũũШĦŸŰĦũƨƚŔŸŰШы9őċƓƣĲƖШΣьШƚƨůůċƖŔǍĲƚШƣőĲШůċŔŰШǯŰĬŔŰŊƚШőŔŊőũŔŊőƣŔŰŊШƣőĲŔƖШ

ƖŸũĲШŔŰШĦƨƖƖĲŰƣШƚŸĦŔĲƣċũШĦőċũũĲŰŊĲƚШƽŔƣőŔŰШƣőĲШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƣƖċŰƚŔƣŔŸŰШċŰĬШŉƨƣƨƖĲШ

ƓĲƖƚƓĲĦƣŔƻĲƚШŸŉШƣőĲШƽŸƖťЮ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ΞΡ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



ΞΣ 
 

9c ÂÑEÅШΞрШ~ċƣĲƖŔċũƚШċŰĬШůĲƣőŸĬƚ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ΞΤ 
 

fŰƣƖŸĬƨĦƣŔŸŰ 
ÉĦŔĲŰƣŔǯĦШŔŰƻĲƚƣŔŊċƣŔŸŰƚШŸŉШĦŸŰƣŔŰĲŰƣċũШůċƖŊŔŰƚШĤĲŊċŰШŔŰШƣőĲШůŔĬрΞΜƣőШĦĲŰƣƨƖǃЯШũċƖŊĲũǃШ

ĬƖŔƻĲŰШĤǃШƣőĲШƓĲƣƖŸũĲƨůШŔŰĬƨƚƣƖǃШƽŔƣőШƣőĲШċŔůШƣŸШƨŰĬĲƖƚƣċŰĬШŸǭƚőŸƖĲШƚĲĬŔůĲŰƣċƖǃШĤċƚŔŰƚЮШ

EċƖũǃШůċƖŔŰĲШƚĲŔƚůŔĦШƚƨƖƻĲǃƚЯШƚƨĦőШċƚШƣőĲШ~ÉШċŰĬШ9Å§ÂШƓƖŸŊƖċůƚШŔŰШfƣċũǃШы7ĲƖŰċĤŔŰŔШĲƣШ

ċũЮШ ΞΜΜΟбШ ÉũĲŢťŸЯШ ΞΜΞΜьЯШ ƨƚĲĬШ ũŸƽрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШ ĬċƣċШƣŸШ ŔůċŊĲШ ĬĲĲƓШ ĦƖƨƚƣċũШ

ƚƣƖƨĦƣƨƖĲƚЮШÑőĲƚĲШũċƖŊĲрƚĦċũĲШƓƖŸǯũĲƚШƖĲƻĲċũĲĬШŉƨŰĬċůĲŰƣċũШċƖĦőŔƣĲĦƣƨƖĲƚШŸŉШƓċƚƚŔƻĲШċŰĬШ

ċĦƣŔƻĲШůċƖŊŔŰƚЯШƽőŔĦőШĲŰċĤũĲĬШŊĲŸũŸŊŔĦċũШċŰĬШŊĲŸĬǃŰċůŔĦċũШŔŰƣĲƖƓƖĲƣċƣŔŸŰƚШƣŸШĬĲũŔŰĲċƣĲШ

ƣƖċŰƚŔƣŔŸŰƚШŉƖŸůШĦŸŰƣŔŰĲŰƣċũШƣŸШŸĦĲċŰŔĦШũŔƣőŸƚƓőĲƖĲЯШŉċƨũƣĲĬШĦƖƨƚƣċũШĤũŸĦťƚШċŰĬШƣőŔĦťШ

ƚĲĬŔůĲŰƣċƖǃШƽĲĬŊĲƚШы[ŔŰĲƣƣŔШĲƣШċũЮШΞΜΜΝбШ7ŔŊŔШĲƣШċũЮШΞΜΜΠбШ9ċůĲƖũĲŰŊőŔШĲƣШċũЮШΞΜΝΦьЮШfŰШƣőĲШ

ũċƚƣШĬĲĦċĬĲƚЯШċĬƻċŰĦĲƚШŔŰШċĦƕƨŔƚŔƣŔŸŰШċŰĬШƓƖŸĦĲƚƚŔŰŊШƣĲĦőŰŔƕƨĲƚШĲŰċĤũĲĬШůƨĦőШǯŰĲƖШ

ŔŰƣĲƖƓƖĲƣċƣŔŸŰƚШы9őŸƓƖċШĲƣШċũЮШΞΜΝΞьЮШ ƣШƣőĲШƚċůĲШƣŔůĲЯШƣőĲШŉŸĦƨƚШŊƖċĬƨċũũǃШĲǂƓċŰĬĲĬШ

ĤĲǃŸŰĬШőǃĬƖŸĦċƖĤŸŰШĲǂƓũŸƖċƣŔŸŰЯШƣŸШőŔŊőрƖĲƚŸũƨƣŔŸŰШŊĲŸőċǍċƖĬШċƚƚĲƚƚůĲŰƣƚШċŰĬШƣőĲШ

ŰĲĲĬШƣŸШĦőċƖċĦƣĲƖŔƚĲШƣőĲШƚőċũũŸƽĲƖШƓŸƖƣŔŸŰƚШŸŉШƣőĲШƚƨĤƚƨƖŉċĦĲШƽŔƣőШůĲƣĲƖШƣŸШĦĲŰƣŔůĲƣƖĲШ

ƚĦċũĲШŉŸƖШƖĲŰĲƽċĤũĲШĲŰĲƖŊǃШƣƖċŰƚŔƣŔŸŰШƓƨƖƓŸƚĲƚЮШìőĲƖĲШŸŰĦĲШƣőĲШŊŸċũШƽċƚШƣŸШũŸĦċƣĲШŸŔũШċŰĬШ

ŊċƚШƖĲƚĲƖƻŸŔƖƚЯШƣŸĬċǃШŔƣШŔƚШƣŸШĲŰƚƨƖĲШċШƚċŉĲШĬĲƓũŸǃůĲŰƣШŸŉШŸǭƚőŸƖĲШƽŔŰĬШŉċƖůƚШċŰĬШƚƨĤƚĲċШ

ĦċĤũĲƚШċŰĬШƓƖŸƻŔĬĲШƚĦŔĲŰƣŔǯĦШťŰŸƽũĲĬŊĲШƣőċƣШƚƨƓƓŸƖƣШĲǭĲĦƣŔƻĲШůŔƣŔŊċƣŔŸŰШƓũċŰƚШŉŸƖШ

ĦŸċƚƣċũШċƖĲċƚШƓƖŸŰĲШƣŸШőċǍċƖĬŸƨƚШĲƻĲŰƣƚШы9ċůċƖŊŸШĲƣШċũЮШΞΜΝΦбШüőƨШĲƣШċũЮШΞΜΞΟбШ9ċƚĲũŔƣǍШ

ĲƣШċũЮШΞΜΞΡбШüőƨШĲƣШċũЮШΞΜΞΡьЮШ 

ÑőĲШƚƣƨĬǃШŸŉШƣőĲШĲƻŸũƨƣŔŸŰШŸŉШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШŸŰШĦŸŰƣŔŰĲŰƣċũШůċƖŊŔŰƚШƖĲƕƨŔƖĲƚШċШŊŸŸĬШ

ƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШƣőĲШŊĲŸũŸŊŔĦċũШĦŸŰƣĲǂƣШŸŉШƣőĲШůċƖŊŔŰЯШŔƣƚШƚƣƖċƣŔŊƖċƓőǃШċŰĬШĲƻŸũƨƣŔŸŰЮШÑőĲШ

ŰĲǂƣШŉƖŸŰƣŔĲƖШũŔĲƚШŔŰШŔŰƣĲŊƖċƣŔŰŊШůƨũƣŔрƚĦċũĲШĬċƣċШыőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦЯШŊĲŸƣĲĦőŰŔĦċũЯШ

ĤċƣőǃůĲƣƖŔĦШĬċƣċШċŰċũǃƚŔƚьШƣŸШŔŰƻĲƚƣŔŊċƣĲШƖĲŊŔŸŰċũШċŰĬШũŸĦċũШƓƖŸĦĲƚƚĲƚЮШÑĲĦőŰŸũŸŊŔĲƚШƚƨĦőШ

ċƚШ ÖéƚШċŰĬШÅ§éƚШůċĬĲШŔƣШĲċƚǃШƣŸШĦŸũũĲĦƣШƚċůƓũĲƚШċŰĬШĬċƣċƚĲƣƚШƽŔƣőШƚƨĤрůĲƣĲƖШ

ƖĲƚŸũƨƣŔŸŰШƣŸШŔŰƻĲƚƣŔŊċƣĲШŊĲŸőċǍċƖĬрƖĲũċƣĲĬШŉĲċƣƨƖĲƚШыcƨƻĲŰŰĲШĲƣШċũЮШΞΜΝΠбШ9ċůƓĤĲũũШĲƣШċũЮШ

ΞΜΝΡьЮШÑőĲƚĲШċũũŸƽШůĲƣĲƖШƣŸШĦĲŰƣŔůĲƣƖĲрƚĦċũĲШƚĲċĤĲĬШĦőċƖċĦƣĲƖŔƚċƣŔŸŰЯШƚƨƓƓŸƖƣŔŰŊШĤŸƣőШ

ŔŰŉƖċƚƣƖƨĦƣƨƖĲШċŰĬШůċƖŔŰĲШƚƓċƣŔċũШƓũċŰŰŔŰŊЮШ 

ÑőŔƚШĦőċƓƣĲƖШĬĲƚĦƖŔĤĲƚШƣőĲШĬċƣċƚĲƣƚШċŰĬШůĲƣőŸĬƚШƨƚĲĬШŉŸƖШƣőĲШƓƨƖƓŸƚĲƚШŸŉШƣőŔƚШƣőĲƚŔƚЮШ 

 

 



ΞΥ 
 

?ċƣċШċŰĬШĲƕƨŔƓůĲŰƣ 
 

7ċƣőǃůĲƣƖŔĦШĬċƣċƚĲƣƚ 

~ƨũƣŔĤĲċůШ ĲĦőŸШ ƚŸƨŰĬĲƖШ ƚǃƚƣĲůƚШ ы~7EÉьШ ŔƚШ ċШ ƣǃƓĲШ ŸŉШ ƚŸŰċƖШ ƣőċƣШ ċũũŸƽƚШ ƣőĲШ

ůĲċƚƨƖĲůĲŰƣƚШŸŉШƽċƣĲƖШĬĲƓƣőШƣőƖŸƨŊőШċШƓċŔƖШŸŉШŸƖƣőŸŊŸŰċũũǃШůŸƨŰƣĲĬШũŔŰĲċƖШċĦŸƨƚƣŔĦШ

ċƖƖċǃƚЮШÑőĲШċƖƖċǃƚЯШċĦƣШċƚШƣƖċŰƚůŔƣƣĲƖƚШċŰĬШƖĲĦĲŔƻĲƖƚЯШĤǃШĲůŔƣƣŔŰŊШċĦŸƨƚƣŔĦШƽċƻĲƚШыĤĲċůƚьШ

ŔŰШċШŉċŰШƚőċƓĲШċŰĬШƖĲĦŸƖĬŔŰŊШƣőĲŔƖШƖĲǰĲĦƣŔŸŰЮШÑőĲШĲůŔƚƚŔŸŰШŸŉШůƨũƣŔƓũĲШĤĲċůƚШĦŸƻĲƖƚШƣőĲШ

ƚƓċĦĲШĤŸƣőШĬŔƖĲĦƣũǃШƨŰĬĲƖШƣőĲШƚőŔƓШċŰĬШŸƨƣШƣŸШĲċĦőШƚŔĬĲЮШÂŸƚŔƣŔŸŰŔŰŊШŔŰŉŸƖůċƣŔŸŰШċƖĲШ

ƖĲĦŸƖĬĲĬШĤǃШƣőĲШ9ŸŰƣƖŸũШ?ŔƚƓũċǃЯШƣőĲШŸƖŔĲŰƣċƣŔŸŰШŸƻĲƖШƣŔůĲШŔƚШőċŰĬũĲĬШĤǃШċШŊǃƖŸƚĦŸƓĲЯШċШ

ƻĲƖƣŔĦċũШƓƖŸĤĲШůĲċƚƨƖĲƚШƣőĲШƚƓĲĲĬШŸŉШƣőĲШƽċƣĲƖШĦŸũƨůŰЯШƽőŔũĲШƣőĲШÅĲŉĲƖĲŰĦĲШ~ŸƣŔŸŰШÖŰŔƣШ

ƚĲŰƚŸƖШůĲċƚƨƖĲƚШƣőĲШƚƓċƣŔċũШĦŸůƓŸŰĲŰƣƚШŸŉШƻĲƚƚĲũШŸƚĦŔũũċƣŔŸŰШыƖŸũũЯШƓŔƣĦőЯШċŰĬШőĲċƻĲьЮШÑőĲШ

ċƖĲċШĦŸƻĲƖĲĬШĤǃШċШ~7EÉШĬŔǭĲƖШŉƖŸůШƣőƖĲĲШƣŸШƚĲƻĲŰШƣŔůĲƚШƣőĲШĬĲƓƣőШŸŉШƽċƣĲƖЯШƽőŔũĲШƣőĲШ

ƖĲƚŸũƨƣŔŸŰШĬĲƓĲŰĬƚШŸŰШƣőĲШĬĲƓƣőШŸŉШƣőĲШƚĲċĤĲĬШċŰĬШƣőĲШŸƓĲƖċƣŔŰŊШŉƖĲƕƨĲŰĦǃШŸŉШƣőĲШƚŸƨƖĦĲЯШ

ċƚШĲŰĲƖŊǃШŔƚШũŸƚƣШĤǃШċĦŸƨƚƣŔĦШƽċƻĲШƓƖŸƓċŊċƣŔŸŰШы[ŔŊЮШΞЮΝьЮШ 

 

[ŔŊЮШΞЮΝШ?ŔċŊƖċůШƚőŸƽŔŰŊШċШ~7EÉШĬĲƻŔĦĲШůŸƨŰƣĲĬШŸŰШċШƚőŔƓШċŰĬШƣőĲШĤĲċůШŉċŰШƣőċƣШƚƨƖƻĲǃƚШ

ċШ ƚĲċĤĲĬШ ƓŸƖƣŔŸŰЮШ 9ƖĲĬŔƣаШ ÅŸĤĲƖƣШ ìŔũƚŸŰШ ~ċƖŔŰĲШ ÑĲĦőŰŸũŸŊŔĲƚШ

ыőƣƣƓƚаооƽƽƽЮƖƽůƣЮƚĲоƚƨƖƻĲǃŔŰŊрƣŸŸũƚоůƨũƣŔĤĲċůрĲĦőŸƚŸƨŰĬĲƖьЮ 



ΞΦ 
 

ÉƽċƣőШůƨũƣŔĤĲċůШĤċƣőǃůĲƣƖŔĦШĬċƣċƚĲƣШƨƚĲĬШŔŰШƣőŔƚШƚƣƨĬǃШĬĲƖŔƻĲШŉƖŸůШƣƽŸШůċŔŰШƖĲƚĲċƖĦőШ

ĦċůƓċŔŊŰƚШƣőċƣШƣŸŸťШƓũċĦĲШŉƖŸůШΞΜΜΡШƣŸШΞΜΜΦШċŰĬШΞΜΞΟЯШƖĲƚƓĲĦƣŔƻĲũǃЮШÑőĲШǯƖƚƣШĦċůƓċŔŊŰЯШ

ŰċůĲũǃШƣőĲШ~ ]f9Шы~ċƖŔŰĲШ]ĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfƣċũŔċŰШ9ŸċƚƣƚьШƖĲƚĲċƖĦőШĦċůƓċŔŊŰЯШ

ĦŸũũĲĦƣĲĬШċШƚĲƣШŸŉШĤċƣőǃůĲƣƖǃШĬċƣċШċĦƖŸƚƚШƣőĲШĦŸŰƣŔŰĲŰƣċũШƚőĲũŉШċŰĬШƚũŸƓĲШŸŉШƣőĲШfŸŰŔċŰШ

9ċũċĤƖŔċŰШ~ċƖŊŔŰЮШÑőĲШƖĲƚŸũƨƣŔŸŰШŸŉШƣőĲШĦŸũũĲĦƣĲĬШĬċƣċƚĲƣШƻċƖŔĲƚШƽŔƣőШĬĲƓƣőЯШċŰĬШŉŸƨƖШůċŔŰШ

ŊƖŔĬШƚŔǍĲШƽĲƖĲШƖĲĦŸŰƚƣƖƨĦƣĲĬШƽŔƣőШΡǂΡЯШΝΜǂΝΜЯШΞΜǂΞΜШċŰĬШΡΜǂΡΜШůĲƣƖĲƚШŸŉШƖĲƚŸũƨƣŔŸŰЯШ

ĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШĬĲƓƣőШŸŉШƣőĲШƚĲċĤĲĬЮШ?ċƣċШƽĲƖĲШĦŸũũĲĦƣĲĬШƨƚŔŰŊШċШÅĲċƚŸŰШÉĲċĤċƣШΥΝΝΝШ

ċŰĬШΥΝΡΜШĲƕƨŔƓůĲŰƣЮШ 

fŰШƣőĲШŉƖċůĲШŸŉШƣőĲШEÅ§?§Ñ§ШƖĲƚĲċƖĦőШĦċůƓċŔŊŰЯШŰĲƽШƚőŔƓрĤċƚĲĬШĤċƣőǃůĲƣƖǃШĬċƣċШƽĲƖĲШ

ċĦƕƨŔƖĲĬШŸŰШĤŸċƖĬШŸŉШƣőĲШÅéШ ĲŊĲċŸШŔŰШƣőĲШ]ƨũŉШŸŉШÉƕƨŔũũċĦĲЯШƽŔƣőШċШŊƖŔĬШƖĲƚŸũƨƣŔŸŰШŸŉШ

ΞΜǂΞΜůЮШ ƓƓƖŸǂŔůċƣĲũǃШΞΜΜШťů̔ШƽĲƖĲШƚƨƖƻĲǃĲĬШƽŔƣőШċŰШEx 9ШÉĲċĤĲċůΟΜΟΜШůƨũƣŔĤĲċůШ

ĲƕƨŔƓůĲŰƣШы[ŔŊЮШΞЮΞьЮ 

 

[ŔŊЮШΞЮΞШxŸĦċƣŔŸŰШŸŉШƣőĲШƚƨƖƻĲǃĲĬШċƖĲċШĬƨƖŔŰŊШƣőĲШ~ ]f9ШċŰĬШEÅ§?§Ñ§ШƖĲƚĲċƖĦőШ

ĦċůƓċŔŊŰƚЮ 



ΟΜ 
 

cŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШĬċƣċƚĲƣƚ 

ÑŸШŔŰƻĲƚƣŔŊċƣĲШƚƨĤрƚĲċǰŸŸƖШÄƨċƣĲƖŰċƖǃШƚƣƖƨĦƣƨƖĲƚЯШ9őŔƖƓШы9ŸůƓƖĲƚƚĲĬШcŔŊőШfŰƣĲŰƚŔƣǃШ

ÅċĬċƖШÂƨũƚĲьШƣĲĦőŰŸũŸŊŔĲƚШċƖĲШċШƓŸƽĲƖŉƨũШƣŸŸũШŉŸƖШőŔŊőрƖĲƚŸũƨƣŔŸŰШŔůċŊŔŰŊШŔŰШƣőĲШƨƓƓĲƖШΟΜр

ΠΜШůĲƣƖĲƚШŸŉШůċƖŔŰĲШƚĲĬŔůĲŰƣƚЮШ ũƣőŸƨŊőШƚŔůŔũċƖШƣŸШŸƣőĲƖШƚĲŔƚůŔĦШĬċƣċШƚƨƖƻĲǃƚЯШĦőŔƖƓШ

ŸǭĲƖƚШƣőĲШċĬƻċŰƣċŊĲШƣŸШŉƨũũǃШťŰŸƽШƣőĲШƚŸƨƖĦĲШƚŔŊŰċƣƨƖĲЯШƽőŔĦőШŔƚШċШƖĲƓĲċƣċĤũĲШċůƓũŔƣƨĬĲШ

ċŰĬШŉƖĲƕƨĲŰĦǃШůŸĬƨũċƣĲĬШƚƽĲĲƓШы7ċƖċĬĲũũŸШĲƣШċũЮШΞΜΞΝьЮШ 

ÑőƖĲĲШĬċƣċƚĲƣƚШŸŉШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШыĦőŔƖƓьШĬċƣċШƽĲƖĲШċŰċũǃƚĲĬШыũŸĦċƣŔŸŰШŔŰШ[ŔŊЮШΞЮΟьЮШ

ÑőĲШĬċƣċƚĲƣƚШƽĲƖĲШċĦƕƨŔƖĲĬШŔŰШƣőĲШŉƖċůĲШŸŉШƣőƖĲĲШƖĲƚĲċƖĦőШĦċůƓċŔŊŰƚа 

¶ ~EÉ9Шы~ŸƖƓőŸũŸŊǃШċŰĬШEƻŸũƨƣŔŸŰШŸŉШƣőĲШÉƨĤůċƖŔŰĲШ9ċŰǃŸŰƚШŔŰШƣőĲШfŸŰŔċŰШ~ċƖŊŔŰШ

ŸŉШ9ċũċĤƖŔċьШƖĲƚĲċƖĦőШĦċůƓċŔŊŰШƣŸŸťШƓũċĦĲШŔŰШΞΜΜΡШċŰĬШΞΜΜΣШы9ŸũŔǍǍċШĲƣШċũЮШΞΜΜΥь 

¶ ì]?ÑШ 

¶ ~ ]f9Шы~ċƖŔŰĲШ]ĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfƣċũŔċŰШ9Ÿċƚƣƚь 

 

[ŔŊЮШΞЮΟШxŸĦċƣŔŸŰШŸŉШőŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШĬċƣċƚĲƣƚШƨƚĲĬШŔŰШƣőŔƚШƣőĲƚŔƚЮ 



ΟΝ 
 

ƨƣŸŰŸůŸƨƚШƨŰĬĲƖƽċƣĲƖШƻĲőŔĦũĲШыÖéьШ 

ƨƣŸŰŸůŸƨƚШƨŰĬĲƖƽċƣĲƖШƻĲőŔĦũĲƚШы ÖéьШċƖĲШƽŔĬĲũǃШƨƚĲĬШŔŰШůċƖŔŰĲШċĦƕƨŔƚŔƣŔŸŰƚЯШůċŔŰũǃШ

ĤĲĦċƨƚĲШƣőĲǃШĦċŰШƚċŔũШŉŸƖШĲǂƣĲŰĬĲĬШƓĲƖŔŸĬƚШċŰĬШƖĲċĦőШċƖĲċƚШƽőĲƖĲШĦŸŰƻĲŰƣŔŸŰċũШƚƨƖƻĲǃШ

ƻĲƚƚĲũƚШŉċŔũШƣŸШĦŸũũĲĦƣШőŔŊőрƖĲƚŸũƨƣŔŸŰШĬċƣċЮШƚШƣőĲШŸĦĲċŰШŔƚШŰŸƣШċШǰċƣШƚƨƖŉċĦĲШĬƨĲШƣŸШƽŔŰĬЯШ

ĦƨƖƖĲŰƣƚЯШċŰĬШƽċƻĲШċĦƣŔŸŰЯШ ÖéШĬċƣċШŰĲĲĬШƣŸШĤĲШĦŸƖƖĲĦƣĲĬШŉŸƖШƣőĲШůŸƣŔŸŰШƣőċƣШƣőĲШƻĲőŔĦũĲШ

ƨŰĬĲƖŊŸĲƚШƽőĲŰШĬĲƓũŸǃĲĬШŔŰШƽċƣĲƖЮШÑőĲШĲŰƻŔƖŸŰůĲŰƣċũШĦŸŰĬŔƣŔŸŰƚШĦƖĲċƣĲШċШĬǃŰċůŔĦШ

ƚƨƖƖŸƨŰĬŔŰŊШċƖŸƨŰĬШƣőĲШ ÖéШƣőċƣШĦċŰШƓƖŸĬƨĦĲШƚŔǂШƣǃƓĲƚШŸŉШůŸƣŔŸŰƚШы[ŔŊЮШΞЮΠьа 

¶ ÂŔƣĦőаШŔƚШƣőĲШƨƓШċŰĬШĬŸƽŰШůŸƻĲůĲŰƣШŸŉШƣőĲШƻĲƚƚĲũШыǯƖƚƣШĤŸƽШƣőĲŰШƣőĲШƚƣĲƖŰЯШƖŔƚŔŰŊШ

ċŰĬШŉċũũŔŰŊь 

¶ ÅŸũũаШŔƚШƣőĲШƣŔũƣŔŰŊШůŸƣŔŸŰШŉƖŸůШƚŔĬĲШƣŸШƚŔĬĲ 

¶ òċƽаШŔƚШƣőĲШƖŸƣċƣŔŸŰċũШůŸƻĲůĲŰƣШċƖŸƨŰĬШƣőĲШƻĲƖƣŔĦċũШċǂŔƚШыĦőċŰŊĲƚШƣőĲШőĲċĬŔŰŊШŸŉШ

ƣőĲШƚőŔƓь 

¶ cĲċƻĲаШŔƚШƣőĲШƻĲƖƣŔĦċũШůŸƣŔŸŰШŸŉШƣőĲШĲŰƣŔƖĲШƚőŔƓ 

¶ ÉƽċǃаШƚũŔĬŔŰŊШůŸƣŔŸŰШƽőĲŰШƣőĲШőƨũũШŸŉШƣőĲШƚőŔƓШŔƚШƓƨƚőĲĬШĤǃШƣőĲШƽŔŰĬШŸƖШĦƨƖƖĲŰƣ 

¶ ÉƨƖŊĲаШŔƚШƣőĲШŉƖŸŰƣШƣŸШĤċĦťШůŸƣŔŸŰШŸŉШƣőĲШƚőŔƓШƽőĲŰШĤĲŔŰŊШƓƨƚőĲĬШŉŸƖƽċƖĬ 

 

[ŔŊЮШΞЮΠШÉŔǂШƣǃƓĲƚШŸŉШůŸƣŔŸŰƚШƣőċƣШċŰШ ÖéШƨŰĬĲƖŊŸĲƚШƽőĲŰШĬĲƓũŸǃĲĬШŔŰШƣőĲШƽċƣĲƖШы7ċĲШĲƣШ

ċũЮШΞΜΝΠьЮ 



ΟΞ 
 

ÑőĲШĬċƣċƚĲƣШċŰċũǃƚĲĬШŔŰШƣőŔƚШƽŸƖťШƽċƚШċĦƕƨŔƖĲĬШƽŔƣőШƣőĲШÖéШ7ċƖċĤċƚШůŸĬƨũċƖШƚǃƚƣĲůЯШ

ƽőŔĦőШŸƓĲƖċƣĲƚШŔŰШċШĬĲƓƣőШƖċŰŊĲШĤĲƣƽĲĲŰШрΝΜΜШċŰĬШрΦΜΜШůĲƣƖĲƚШыũŸĦċƣŔŸŰШŸŉШƚƨƖƻĲǃĲĬШ

ċƖĲċƚШŔŰШ[ŔŊЮШΞЮΡьЮШÑőĲШƚǃƚƣĲůШƽċƚШĲƕƨŔƓƓĲĬШƽŔƣőШċШůƨũƣŔƣƨĬĲШŸŉШƚĲŰƚŸƖƚШŔŰĦũƨĬŔŰŊЯШf Éр

?éxШůŸĬƨũĲШыÂőŔŰƚШ9ΟШƽŔƣőШƓċƣőǯŰĬĲƖШ?éxьЯШċШƚŔĬĲƚĦċŰШƚŸŰċƖШƽŔƣőШƚƽċƣőШĤċƣőǃůĲƣƖǃШ

ŸƓƣŔŸŰШыuũĲŔŰШΟΡΜΜШůŸĬĲũьШċŰĬШċШƚĦŔĲŰĦĲШůŸĬĲũШƣőċƣШĦŸůƓƖŔƚĲƚШĲŰƻŔƖŸŰůĲŰƣċũШƚĲŰƚŸƖƚШ

ыƚĲĲШũŔƚƣШĤĲũŸƽШŔŰШÑċĤũĲШΞЮΝьЮШ[ƨƖƣőĲƖůŸƖĲЯШƣőĲШ ÖéШƽċƚШĲƕƨŔƓƓĲĬШƽŔƣőШċШÖÉ7xШƚŸũƨƣŔŸŰШ

ыŔñ7ũƨĲШ] ÂÉШÖÉ7xьШŉŸƖШőŔŊőШċĦĦƨƖċĦǃШƨŰĬĲƖƽċƣĲƖШŰċƻŔŊċƣŔŸŰШŔŰŉŸƖůċƣŔŸŰЮШÑőĲШƚǃƚƣĲůШ

ƚĲƣƨƓШċũũŸƽƚШƚĲċƽċƣĲƖЯШƚĲċĤĲĬШċŰĬШƚƨĤрƚĲċǰŸŸƖШůĲċƚƨƖĲůĲŰƣƚШƖĲũċƣĲĬШƣŸШĦőĲůŔĦċũЯШ

ĤŔŸũŸŊŔĦċũЯШƓőǃƚŔĦċũЯШŊĲŸũŸŊŔĦċũЯШċŰĬШőŔƚƣŸƖŔĦċũШƖĲƚĲċƖĦőШŉƖŸůШƚőĲũƻĲƚШƣŸШĦŸŰƣŔŰĲŰƣċũШ

ƚũŸƓĲƚЮ 

[ŔŊЮШΞЮΡШxŸĦċƣŔŸŰШŸŉШ ÖéШƚƨƖƻĲǃĲĬШċƖĲċƚШĬƨƖŔŰŊШƣőĲШEÅ§?§Ñ§ШƖĲƚĲċƖĦőШĦċůƓċŔŊŰШŔŰШ

ΞΜΞΟЮ 



ΟΟ 
 

 

ÑċĤũĲШΞЮΝШ§ǭƚĲƣƚШŸŉШƚĲŰƚŸƖƚШƓƖĲƚĲŰƣШŸŰШƣőĲШ ÖéШ7ċƖċĤċƚЮ 

 

 



ΟΠ 
 

ÉŔĬĲƚĦċŰШƚŸŰċƖШĬċƣċ 

ÑŸШƓƖŸĦĲƚƚШƣőĲШƚŔĬĲƚĦċŰШƚŸŰċƖШĬċƣċƚĲƣЯШ9őĲƚċƓĲċťĲШÑĲĦőŰŸũŸŊŔĲƚШÉŸŰċƖƽŔǍШƚŸŉƣƽċƖĲШƽċƚШ

ƨƚĲĬЮШÑőĲШůċŔŰШĦŸƖƖĲĦƣŔŸŰƚШċƓƓũŔĲĬШƣŸШƣőĲШƖċƽШĬċƣċƚĲƣШƽĲƖĲШƖĲũċƣĲĬШƣŸШƣőĲШƓŸƚŔƣŔŸŰŔŰŊШċŰĬШ

ƣőĲШŰċƻŔŊċƣŔŸŰШŸŉШƣőĲШĬċƣċЮШ 

ìőĲŰШƽĲШĦŸũũĲĦƣШĬċƣċШƽŔƣőШċŰШÖéЯШƽĲШĦŸũũĲĦƣШƣŔůĲШċŰĬШċůƓũŔƣƨĬĲШŔŰŉŸƖůċƣŔŸŰШƖĲũċƣĲĬШƣŸШ

ƣőĲШƓŔŰŊШƚŔŊŰċũШƣőċƣШƽĲШƚĲŰĬШŔŰƣŸШƣőĲШƽċƣĲƖЮШÑŸШĦŸƖƖĲĦƣШƣőĲШƓŸƚŔƣŔŸŰŔŰŊЯШƽĲШƨƚĲШƣőĲШ

ŔŰŉŸƖůċƣŔŸŰШŸŉШƣőĲШċũƣŔƣƨĬĲШŸŉШƣőĲШƻĲőŔĦũĲШċŰĬШƽŔƣőШĤċƚŔĦШƣƖŔŊŸŰŸůĲƣƖǃШĬĲƖŔƻĲШŔŰŉŸƖůċƣŔŸŰШ

ċĤŸƨƣШ ƣőĲШ őŸƖŔǍŸŰƣċũШ ĬŔƚƣċŰĦĲШ ĤĲƣƽĲĲŰШ ƓŔŰŊƚЮШ ŉƣĲƖШ ƣőċƣШ ƽĲШ ċƓƓũǃШ ƣőĲШ ŰċƻŔŊċƣŔŸŰШ

ŔŰŉŸƖůċƣŔŸŰШƣŸШĦŸƖƖĲĦƣũǃШŸƖŔĲŰƣШƣőĲШĬċƣċЮШ 

§ŉƣĲŰШƣőĲШŰċƻŔŊċƣŔŸŰШƓŸƚŔƣŔŸŰШĬŸĲƚШŰŸƣШőċƻĲШċШőŔŊőШĬĲƣċŔũШŸƖШŰċƻŔŊċƣŔŸŰШƨƓĬċƣĲƚШċƖĲШƚũŸƽШ

ыċƚШŔŰШŸƨƖШĦċƚĲЯШƚĲƻĲƖċũШƓŔŰŊƚШƚőŸƽШƣőĲШƚċůĲШƓŸƚŔƣŔŸŰШƨŰƣŔũШċŰШƨƓĬċƣĲШƽċƚШƖĲĦĲŔƻĲĬьЯШċŰĬШ

ƣőŔƚШ ĦċŰШ ũĲċĬШ ƣŸШ ƓƖŸĤũĲůƚШ ƽŔƣőШ ŔůċŊĲШ ŉŸƖůċƣŔŸŰЮШ 7ǃШ ŔŰƣĲƖƓŸũċƣŔŰŊШ ƣőĲШ ŰċƻŔŊċƣŔŸŰШ

ŔŰŉŸƖůċƣŔŸŰШŸŰƣŸШċũũШƣőĲШƖĲŊŔƚƣĲƖĲĬШƓŔŰŊƚЯШƽĲШĦċŰШŸƻĲƖĦŸůĲШƣőŔƚШƓƖŸĤũĲůЮШfŰШŸƨƖШĦċƚĲШƽĲШ

ċƓƓũŔĲĬШċШљƣŔůĲШĦŸŰƚƣċŰƣШŉŸƖШĦŸƨƖƚĲШƚůŸŸƣőŔŰŊњШĲƕƨċũШƣŸШΞΡШыƽĲШůŸƻĲĬШΞΡШƓŔŰŊƚШċőĲċĬШ

ċŰĬШũŸŸťШŉŸƖШċШŰċƻŔŊċƣŔŸŰШƨƓĬċƣĲьЮШ§ƣőĲƖƽŔƚĲЯШƣőĲШ ċƻfŰŢĲĦƣÂƖŸШƣŸŸũШƽŔƣőŔŰШÉŸŰċƖƽŔǍШĦċŰШ

ĤĲШƨƚĲĬЮШ 

 ĲǂƣЯШĦŸůƓĲŰƚċƣĲĬШƣőĲШƚőĲċƻĲШŸǭƚĲƣШыƣŸШǯǂШƓŸƚƚŔĤũĲШŸǭƚĲƣШŔŰШƣőĲШċũŔŊŰůĲŰƣШŸŉШŉĲċƣƨƖĲƚШ

ƣőċƣШċƖĲШƖĲŊŔƚƣĲƖĲĬШŸŰШƣőĲШĬċƣċьШċŰĬШĦŸůƓƨƣĲĬШƣőĲШũċǃĤċĦťШċũŊŸƖŔƣőůЮШÑőĲШŰĲĦĲƚƚċƖǃШ

ŔŰŉŸƖůċƣŔŸŰШĦċŰШĤĲШƖĲċĬШŉƖŸůШƣőĲШéĲƚƚĲũШEĬŔƣŸƖЮШfŰШŸƨƖШĦċƚĲШƽĲШċƓƓũŔĲĬШƣőĲШũċǃĤċĦťШŸŰũǃЮШ

ÑőĲШéĲƚƚĲũШEĬŔƣŸƖШŔƚШƣŸŸũШƣőċƣШċũũŸƽƚШƣŸШĬĲǯŰĲШċŰĬШůċŰċŊĲШƣőĲШƻĲƚƚĲũШŊĲŸůĲƣƖǃШċŰĬШƚĲŰƚŸƖШ

ŸǭƚĲƣƚШƣŸШĦŸƖƖĲĦƣũǃШƓŸƚŔƣŔŸŰШƣőĲШĬċƣċЯШƽőŔũĲШƣőĲШũċǃĤċĦťШċũŊŸƖŔƣőůШċũũŸƽƚШƣŸШĲƚƣŔůċƣĲШƣőĲШ

ƣƖƨĲШƚƨĤƚĲċШƓŸƚŔƣŔŸŰШŸŉШċШƚĲŰƚŸƖШƖĲũċƣŔƻĲШƣŸШƣőĲШƚƨƖŉċĦĲШŰċƻŔŊċƣŔŸŰШƖĲŉĲƖĲŰĦĲШƓŸŔŰƣЮ 

ÉƨĤƚĲƕƨĲŰƣũǃЯШċШĦŸƖƖĲĦƣŔŸŰШƣőċƣШĦŸůƓĲŰƚċƣĲƚШƣőĲШƓŔƣĦőШůŸƻĲůĲŰƣШƽċƚШċƓƓũŔĲĬШƣŸШċƻŸŔĬШ

ĦőċŰŊĲƚШŔŰШŔŰƣĲŰƚŔƣŔĲƚШċůŸŰŊШƓŔŰŊƚЮШ 

ÑŸШŸĤƣċŔŰШƣőĲШċũƣŔƣƨĬĲШŔŰŉŸƖůċƣŔŸŰЯШƽĲШƨƚĲĬШƣőĲШƣŔůĲШƣőċƣШƣőĲШƚŔŊŰċũШőċƚШƣƖċƻĲũũĲĬШĤċĦťШċŰĬШ

ŉŸƖƽċƖĬШŔŰШƽċƣĲƖЮШÑŸШĬŸШƣőċƣШƽĲШƨƚĲĬШƣőĲШљĤŸƣƣŸůШƣƖċĦťŔŰŊњШƣŸŸũШŔŰШÉŸŰċƖƽŔǍЯШƽőĲƖĲШƽĲШ

ƣƖċĦťĲĬШƣőĲШƚĲċĤĲĬШĲŔƣőĲƖШŸŰШƓŸƖƣШŸƖШƚƣċƖĤŸċƖĬЮШìőĲŰШĬŸŔŰŊШƣőċƣЯШƽĲШċƓƓũŔĲĬШĬŔǭĲƖĲŰƣШ

ƻċũƨĲƚШƨŰƣŔũШƽĲШŉŸƨŰĬШƣőĲШĤĲƚƣШĦŸůĤŔŰċƣŔŸŰШŸŉШƣőĲШŉŸũũŸƽŔŰŊШƻċƖŔċĤũĲƚаШ 

¶ 7ũċŰťŔŰŊаШĬŔƚƣċŰĦĲШċũŸŰŊШƣőĲШƓŔŰŊШƽőĲƖĲШƽĲШƽċŰƣШƣŸШƚƣċƖƣШƣŸШƣƖċĦťШƣőĲШĤŸƣƣŸůШŸŉШƣőĲШ

ƚĲċĤĲĬ 



ΟΡ 
 

¶ ?ƨƖċƣŔŸŰаШŔƚШƣőĲШŰƨůĤĲƖШŸŉШĦŸŰƚĲĦƨƣŔƻĲШƚċůƓũĲƚШƣőċƣШůƨƚƣШĲǂĦĲĲĬШƣőĲШƣőƖĲƚőŸũĬШ

ĦŸůƓƨƣċƣŔŸŰШыĲǂĦũƨĬĲƚШƽőŔƣĲШƓŸŔŰƣƚь 

¶ ÑőƖĲƚőŸũĬаШƖĲũċƣĲĬШƣŸШƣőĲШċůƓũŔƣƨĬĲШŸŉШƣőĲШƖĲŊŔƚƣĲƖĲĬШƚŔŊŰċũШыŔƣШĦŸůƓƨƣĲƚШƣőĲШ

ċůƓũŔƣƨĬĲШƣőċƣШŔƚШċƣШũĲċƚƣШƣƽŔĦĲШƣőĲШċƻĲƖċŊĲШċůƓũŔƣƨĬĲШƻċũƨĲь 

ƚШċĦŸƨƚƣŔĦШƽċƻĲƚШƓƖŸƓċŊċƣĲШƣőƖŸƨŊőШƽċƣĲƖЯШƣőĲǃШũŸƚĲШŔŰƣĲŰƚŔƣǃШĤĲĦċƨƚĲШŸŉШŊĲŸůĲƣƖŔĦċũШ

ƚƓƖĲċĬŔŰŊШċŰĬШċĤƚŸƖƓƣŔŸŰШċŰĬШƣőŔƚШƖĲƚƨũƣƚШƽŔƣőШċШĦőċŰŊĲШŔŰШĤƖŔŊőƣŰĲƚƚШċĦƖŸƚƚШƣƖċĦťЮШÑŸШ

ĦŸƖƖĲĦƣШƣőŔƚЯШƽĲШċƓƓũŔĲĬШċШŊċŔŰШƣŸШƣőĲШĬċƣċЮШ~ŸƖĲШƚƓĲĦŔǯĦċũũǃЯШŉŸƖШŊĲŸũŸŊŔĦċũШƣċƖŊĲƣƚШċŰШ

EůƓŔƖŔĦċũШ]ċŔŰШ ŸƖůċũŔƚċƣŔŸŰШыE] ьШǯũƣĲƖШőċƚШĤĲĲŰШċƓƓũŔĲĬЮШìőĲŰШċƓƓũǃŔŰŊШƣőŔƚШǯũƣĲƖЯШċШ

ƣċĤũĲШŰĲĲĬƚШƣŸШĤĲШĦƖĲċƣĲĬШƣőċƣШĤƨŔũĬƚШċШƚŔŊŰċƣƨƖĲШŸŉШƣőĲШƚŸŰċƖШыĤǃШũŸŸťŔŰŊШċƣШċũũШƣőĲШƻċũƨĲƚЯШ

ŔƣШĦċũĦƨũċƣĲƚШƣőĲШĦŸƖƖĲĦƣŔŸŰШƻċũƨĲьЮШfŰШĦċƚĲШŸŉШůƨũƣŔƓũĲШƚƨƖƻĲǃƚЯШƣőŔƚШŰĲĲĬƚШƣŸШĤĲШĬŸŰĲШŉƖŸůШ

ƚĦƖċƣĦőШŉŸƖШĲƻĲƖǃШƚƨƖƻĲǃШĬċƣċƚĲƣЯШĤĲĦċƨƚĲШƣőĲШĦŸƖƖĲĦƣŔŸŰШċƓƓũŔĲƚШŉŸƖШƚƓĲĦŔǯĦШŉƖĲƕƨĲŰĦŔĲƚШ

ыċШƣċĤũĲШŉŸƖШĲċĦőШŉƖĲƕƨĲŰĦǃШŰĲĲĬƚШƣŸШĤĲШĤƨŔũĬьЮШE] ШƓƖĲƚĲƖƻĲƚШƣőĲШŔŰŉŸƖůċƣŔŸŰШŸŉШƣőĲШ

ƚĲĬŔůĲŰƣШƣǃƓĲШыƣőĲШŸƣőĲƖШǯũƣĲƖƚШŸŰĲШůċǃШƨƚĲЯШĬŸШŰŸƣШƓƖĲƚĲƖƻĲШƣőĲШƓŔǂĲũШƻċũƨĲƚШƣőċƣШ

ĦŸůƓƖŔƚĲШŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШƚĲĬŔůĲŰƣШƣǃƓĲьЮШ 

ÑőĲШũċƚƣШǯũƣĲƖƚШƣőċƣШƽĲƖĲШċƓƓũŔĲĬШċƖĲа 

¶  ċĬŔƖШǯũƣĲƖаШŔƣШŔƚШċШǯũƣĲƖШƣőċƣШƖƨŰƚШŢƨƚƣШċũŸŰŊШƣőĲШŰċĬŔƖШƚƣƖŔƓĲЯШƣŸШƖĲĬƨĦĲШƣőĲШ

ĬŔǭĲƖĲŰĦĲƚШĤĲƣƽĲĲŰШƣőĲШŰċĬŔƖШƓŔǂĲũШƻċũƨĲƚШċŰĬШƣőŸƚĲШŸƨƣƚŔĬĲШƣőĲШŰċĬŔƖЮ 

¶ ?ĲрƚƣƖŔƓĲШǯũƣĲƖаШŔƣШŔƚШƨƚĲĬШƣŸШůŔŰŔůŔǍĲШƣőĲШƚƣƖŔƓĲƚШƖĲũċƣĲĬШƣŸШĲǭĲĦƣƚШŸŉШċШљƓŔƣĦőŔŰŊњШ

ƚŸŰċƖШƣőċƣШůċŰŔŉĲƚƣШċƚШƚƣƖŔƓĲƚШƓĲƖƓĲŰĬŔĦƨũċƖШƣŸШƣőĲШŰċĬŔƖЮ 

§ŰĦĲШƣőĲШǯũƣĲƖƚШƽĲƖĲШċƓƓũŔĲĬЯШƽĲШƓŔĦťĲĬШĦŸŰƣċĦƣƚШƣőċƣШċƖĲШљũŸĦťĲĬњШƣŸШĦĲƖƣċŔŰШƓŔǂĲũƚШċŰĬШ

ƓƖŸĦĲĲĬШƽŔƣőШůċƓШĦŸƖƖĲĦƣŔŸŰƚЮШÑőŔƚШƓőċƚĲШŔƚШĦƖƨĦŔċũШŉŸƖШĦŸƖƖĲĦƣŔŰŊШƣőĲШƚƓĲĦŔǯĦШƓŸƚŔƣŔŸŰШŸŉШ

ƣċƖŊĲƣƚЮШ 

fŉШŰĲĲĬĲĬЯШƚŸůĲШŉċƖШǯĲũĬШĦŸƖƖĲĦƣŔŸŰƚШĦċŰШĤĲШċƓƓũŔĲĬШƣŸШƖĲĬƨĦĲШƣőĲШƨŰĦĲƖƣċŔŰƣŔĲƚШŔŰШ

ƓŸƚŔƣŔŸŰŔŰŊЮШÑőŔƚШƣǃƓĲШŸŉШĦŸƖƖĲĦƣŔŸŰƚШċũũŸƽШƣŸШċĦĦŸƨŰƣШŉŸƖШŊĲŸůĲƣƖŔĦШƚƓƖĲċĬŔŰŊШċŰĬШċŰŊƨũċƖШ

ĲǭĲĦƣƚШƣőċƣШůċǃШŊĲŰĲƖċƣĲШŰŸŔƚĲШċƚШƣőĲШĲůŔƣƣĲĬШĲŰĲƖŊǃШƣƖċƻĲũƚШċƽċǃШŉƖŸůШƣőĲШƣƖċŰƚĬƨĦĲƖƚЮШ 
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ÖũƣƖċцőŔŊőцƖĲƚŸũƨƣŔŸŰЮĤċƣőǃůĲƣƖǃ 

ÅĲŊċƖĬŔŰŊШƣőĲШŔŰƣĲƖŉĲƖŸůĲƣƖŔĦШĤċƣőǃůĲƣƖŔĦШĬċƣċƚĲƣШĦŸũũĲĦƣĲĬШƽŔƣőШƣőĲШ ÖéЯШƣőĲШŰċƻŔŊċƣŔŸŰШ

ƽċƚШƓƖĲрƓƖŸĦĲƚƚĲĬШƽŔƣőШƣőĲШ?ĲũƓőШf ÉШƚŸŉƣƽċƖĲЮШŉƣĲƖШƣőŔƚШċШĦċũŔĤƖċƣŔŸŰШŸŉШƣőĲШǯũĲƚШƽċƚШ

ƖĲƕƨŔƖĲĬШƣőċƣШƽċƚШůċĬĲШƽŔƣőШƣőĲШuũĲŔŰШ7ċƣĦőШÂƖŸĦĲƚƚŸƖШůŸĬƨũĲШƽŔƣőŔŰШƣőĲШÉŸŰċƖƽŔǍШ

ƚŸŉƣƽċƖĲЮШÑőĲƚĲШƣƽŸШŸƓĲƖċƣŔŸŰƚШċƖĲШŰĲĦĲƚƚċƖǃШƣŸШĤĲШċĤũĲШƣŸШŔůƓŸƖƣШƣőĲШĬċƣċШŔŰШÉŸŰċƖƽŔǍЮШ 

7ĲŉŸƖĲШŔůƓŸƖƣŔŰŊШƣőĲШĬċƣċШŔŰƣŸШÉŸŰċƖƽŔǍЯШƽĲШƓƖŸƻŔĬĲĬШċШƓƖĲĦŸŰǯŊƨƖĲĬШƻĲƚƚĲũШƚƓĲĦŔǯĦШǯũĲШ

ĤǃШŔůƓŸƖƣŔŰŊШŔƣШŔŰƣŸШƣőĲШƣőĲШéĲƚƚĲũШ[ŔũĲЮШÑŔĬĲШċŰĬШÉŸƨŰĬШéĲũŸĦŔƣǃШÂƖŸǯũĲƚШĦċŰШĤĲШŔůƓŸƖƣĲĬШ

ƣŸШŔŰĦƖĲċƚĲШƣőĲШċĦĦƨƖċĦǃЮШ ŉƣĲƖШƣőĲШǯũĲƚШƽĲƖĲШŔůƓŸƖƣĲĬЯШċШůĲƖŊŔŰŊШŸŉШƣőĲШƚċůĲШǯũĲƚШƽċƚШ

ŰĲĦĲƚƚċƖǃШƣŸШĦċũĦƨũċƣĲШƣőĲШĤċƣőǃůĲƣƖǃШŉƖŸůШƖċƽШƣƖċŢĲĦƣŸƖŔĲƚЯШŰċƻŔŊċƣŔŸŰШċŰĬШƚŸƨŰĬШ

ƻĲũŸĦŔƣǃШŔŰŉŸƖůċƣŔŸŰШƓƖĲƻŔŸƨƚũǃШũŸċĬĲĬЮ 

ÑőƖŸƨŊőШƣőĲШ ċƻfŰŢĲĦƣŸƖШÂƖŸШůŸĬƨũĲЯШƣőĲШŰċƻŔŊċƣŔŸŰШċŰĬШĬĲƓƣőШƽĲƖĲШƨƓĬċƣĲĬШƽŔƣőШ

ĦŸƖƖĲĦƣĲĬШƻċũƨĲƚЮШ 

ÑőĲШǯũƣĲƖШƣőċƣШƽċƚШċƓƓũŔĲĬШŔƚа 

¶ ÅċŰŊĲШ[ŔũƣĲƖаШŔƣШƖĲůŸƻĲƚШƓŸŔŰƣƚШƣőċƣШċƖĲШƣŸŸШĦũŸƚĲШƣŸШƣőĲШƚŸŰċƖШċŰĬШƣŸŸШŉċƖШŉƖŸůШƣőĲШ

ƚǃƚƣĲůЮШ 

ÑőĲШĬċƣċШƽĲƖĲШŉƨƖƣőĲƖШǯũƣĲƖĲĬШƽŔƣőШƣőĲШ ƨƣŸĦũĲċŰШŸƖШÄŔůĲƖċШƚŸŉƣƽċƖĲШċŰĬШĲǂƓŸƖƣĲĬШŔŰƣŸШǂǃǍШ

ŉŸƖůċƣЮШÑőĲШƖĲůċŔŰŔŰŊШċƖƣĲŉċĦƣƚШƽĲƖĲШĬĲũĲƣĲĬШůċŰƨċũũǃШŸƖШŔŰШƣőĲШΟ?ШĲĬŔƣŸƖЮШ[ŔŰċũũǃЯШŔƣШƽċƚШ

ƓŸƚƚŔĤũĲШƣŸШĲǂƓŸƖƣШċШŊƖŔĬЮШ 

ÉŸůĲШŸŉШƣőĲШċĦƕƨŔƖĲĬШĬċƣċШƽĲƖĲШƓƖŸĦĲƚƚĲĬШƽŔƣőШ9ċƖŔƚШcfÂÉШċŰĬШÉfÂÉШƚŸŉƣƽċƖĲШĬƨĲШƣŸШ

ƓƖŸĤũĲůƚШƽŔƣőШƣőĲШƖċƽШǯũĲШŉŸƖůċƣЮШ[ŸƖШƣőĲƚĲШůŔƚƚŔŸŰƚЯШƣőĲШŉŸũũŸƽŔŰŊШƽŸƖťǰŸƽШƽċƚШ

ċĬŸƓƣĲĬа 

ΝЮ 9ŸŰƻĲƖƚŔŸŰШŸŉШƖċƽШĬċƣċШŉƖŸůШƚĬŉШƣŸШŊƚŉШǯũĲƚ 

ΞЮ xŸċĬŔŰŊШŸŉШÑŔĬĲШǯũĲƚШƣŸШĦŸƖƖĲĦƣШŉŸƖШőŸƖŔǍŸŰƣċũШċŰĬШƻĲƖƣŔĦċũШƨŰĦĲƖƣċŔŰƣŔĲƚ 

ΟЮ xŸċĬŔŰŊШŸŉШŰċƻŔŊċƣŔŸŰШĬċƣċШƣőƖŸƨŊőШƣőĲШ]ĲŰĲƖŔĦШ?ċƣċШÂċƖƚĲƖШůŸĬƨũĲ 

ΠЮ ~ĲƖŊĲШƣőĲШĬċƣċƚĲƣШċŰĬШŊĲŰĲƖċƣŔŸŰШŸŉШĤċƚĲШƚƨƖŉċĦĲƚЮ 

ΡЮ [ŔũƣĲƖŔŰŊ 

ÑőĲШǯũƣĲƖŔŰŊШƚƣĲƓШƽċƚШĲŰƣŔƖĲũǃШƓĲƖŉŸƖůĲĬШƽŔƣőШÄŔůĲƖċШƚŸŉƣƽċƖĲЮШ[ŔŰċũũǃЯШŊƖŔĬƚШƽŔƣőШΜЮΡрШċŰĬШ

ΝрůĲƣĲƖШƖĲƚŸũƨƣŔŸŰШƽĲƖĲШƚƨĦĦĲƚƚŉƨũũǃШĲǂƓŸƖƣĲĬЮ 



ΟΤ 
 

ÅĲůŸƣĲũǃШ§ƓĲƖċƣĲĬШéĲőŔĦũĲƚШыÅ§éьШ 

ÅĲůŸƣĲũǃШ§ƓĲƖċƣĲĬШéĲőŔĦũĲƚШыÅ§éьШċƖĲШƖŸĤŸƣŔĦШƚǃƚƣĲůƚШĦŸŰƣƖŸũũĲĬШŔŰШƖĲċũрƣŔůĲШŉƖŸůШċШƚőŔƓШ

ƣőċƣШĲŰċĤũĲШƣŸШŔŰƚƓĲĦƣЯШŔŰƣĲƖƻĲŰĲШċŰĬШĦŸũũĲĦƣШĬċƣċШŸŰШƣőĲШƚĲċĤĲĬШƽőĲƖĲШŔƣШŔƚШŔŰċĦĦĲƚƚŔĤũĲШ

ŉŸƖШőƨůċŰƚШы9ċƓŸĦĦŔШĲƣШċũЮШΞΜΝΤьЮ 

Å§éШƻŔĬĲŸШƖĲĦŸƖĬŔŰŊƚШƽĲƖĲШĦŸũũĲĦƣĲĬШċĦƖŸƚƚШĦċŰǃŸŰШǰċŰťƚШċŰĬШċĦƖŸƚƚШƣőĲШĦċŰǃŸŰШ

őĲċĬƽċũũШĬŸůċŔŰШы[ŔŊЮШΞЮΣьЮШÑőĲШc9~ÅʎƚШ~ċǂШÅŸƻĲƖШÅ§éШƽċƚШƨƚĲĬШƣŸШċĦƕƨŔƖĲШƣőĲШ

ĬċƣċƚĲƣƚЯШƽőŔĦőШŔƚШĦőċƖċĦƣĲƖŔƚĲĬШĤǃШċШůċǂŔůƨůШŸƓĲƖċƣŔŸŰШĬĲƓƣőШŸŉШƨƓШƣŸШΞΜΜΜШůЯШÖÉ7xШ

ƓŸƚŔƣŔŸŰŔŰŊШƚǃƚƣĲůШċŰĬШĦŸũŸƨƖШ99?ШĦċůĲƖċƚЮШũƣőŸƨŊőЯШƣőĲǃШƽĲƖĲШŰŸƣШĦŸũũĲĦƣĲĬШŉŸƖШ

ůŸĬĲũũŔŰŊШ ƓƨƖƓŸƚĲƚЯШ ƚŸůĲШƻŔĬĲŸШ ƖĲĦŸƖĬŔŰŊƚШċũũŸƽĲĬШ ƣőĲШ ƖĲĦŸŰƚƣƖƨĦƣŔŸŰШ ŸŉШ ƚĲċĤĲĬШ

ůŸƖƓőŸũŸŊŔĲƚЮ 

 

[ŔŊЮШΞЮΣШxŸĦċƣŔŸŰШŸŉШƣőĲШΝΟШĬŔƻĲƚШůċĬĲШƽŔƣőШƣőĲШ~ċǂШÅŸƻĲƖЮ 

 



ΟΥ 
 

 ÉƣƖƨĦƣƨƖĲЮŉƖŸůЮ~ŸƣŔŸŰЮёÉŉ~ђЮůĲƣőŸĬ 

ÂőŸƣŸŊƖċůůĲƣƖǃШŔƚШċШƣĲĦőŰŔƕƨĲШƣőċƣШĲŰċĤũĲƚШƣŸШĲǂƣƖċĦƣШΟ?ШŔŰŉŸƖůċƣŔŸŰШŉƖŸůШƓőŸƣŸŊƖċƓőƚШ

ċũũŸƽŔŰŊШƣőĲШŊĲŰĲƖċƣŔŸŰШŸŉШĬĲƣċŔũШΟ?ШůŸĬĲũƚШċŰĬШŔůƓƖŸƻŔŰŊШƣőĲШƚĦŔĲŰƣŔǯĦШƨƚĲШŸŉШÅ§éШ

ƣĲĦőŰŸũŸŊŔĲƚШŔŰШŊĲŸũŸŊŔĦċũШŔŰƻĲƚƣŔŊċƣŔŸŰƚШыuƽċƚŰŔƣƚĦőťċШĲƣШċũЮШΞΜΝΞьЮШÂƖĲĦŔƚĲШƕƨċŰƣŔƣċƣŔƻĲШ

ůĲċƚƨƖĲůĲŰƣƚШŸŉШƣőƖĲĲрĬŔůĲŰƚŔŸŰċũШŸĤŢĲĦƣƚШċŰĬШƣĲƖƖċŔŰШŉĲċƣƨƖĲƚШċƖĲШƣőĲШťĲǃШƚƣƖĲŰŊƣőШŸŉШ

ƣőŔƚШ ůĲƣőŸĬЯШ ċƚШ ŔƣШ ċũũŸƽƚШ ċШ ĦŸƚƣрĲǭĲĦƣŔƻĲШ ƚƓċƣŔċũШ ĬċƣċШ ċŰċũǃƚŔƚШ ŔŰШ ĦőċũũĲŰŊŔŰŊШ

ĲŰƻŔƖŸŰůĲŰƣƚШƚƨĦőШċƚШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШыìŸũŉШĲƣШċũЮШΞΜΝΠьЮ 

ÉƣƖƨĦƣƨƖĲШŉƖŸůШ~ŸƣŔŸŰШыÉŉ~ьШŔƚШċШƓőŸƣŸŊƖċůůĲƣƖŔĦШůĲƣőŸĬШƣőċƣШĦƖĲċƣĲƚШΟ?ШůŸĬĲũƚШĤǃШ

ŸƻĲƖũċƓƓŔŰŊШΞ?ШƓőŸƣŸŊƖċƓőƚШƣċťĲŰШċƣШĬŔƚƣŔŰĦƣШũŸĦċƣŔŸŰƚШċŰĬШƽŔƣőШĬŔǭĲƖĲŰƣШŸƖŔĲŰƣċƣŔŸŰƚШŸŉШ

ċШƚĦĲŰĲШŸƖШŸĤŢĲĦƣШы[ŔŊЮШΞЮΤьЮШÑőĲШůĲƣőŸĬШƖĲũŔĲƚШŸŰШĲǂƣƖċĦƣŔŰŊШŔůċŊĲƚШŉƖŸůШƻŔĬĲŸШƚĲƕƨĲŰĦĲƚШ

ĦŸũũĲĦƣĲĬШĤǃШÅ§éƚШċĦƖŸƚƚШƣƖċŰƚĲĦƣƚШċŰĬШċũŔŊŰŔŰŊШƣőĲůШŔŰƣŸШċШŊĲŸƖĲŉĲƖĲŰĦĲĬШůŸƚċŔĦЮШÑőŔƚШ

ůĲƣőŸĬŸũŸŊǃШŸƓĲŰƚШƓŸƚƚŔĤŔũŔƣŔĲƚШŉŸƖШ ƓŸƚƣрĦƖƨŔƚĲШ јƻŔƖƣƨċũШǯĲũĬƽŸƖťƚњШ ŸŰШƣőĲШ ƚĲċĤĲĬШ

ыuƽċƚŰŔƣƚĦőťċШĲƣШċũЮШΞΜΝΞбШ7ƖŔŰťШĲƣШċũЮШΞΜΞΠьЮШ 

ũƣőŸƨŊőЯШŔŰŔƣŔċũũǃШĬĲƻĲũŸƓĲĬШŉŸƖШƣĲƖƖĲƚƣƖŔċũШƚĲƣƣŔŰŊƚЯШŔƣШőċƚШĤĲĦŸůĲШċШƻċũƨċĤũĲШƣŸŸũШŔŰШ

ƨŰĬĲƖƽċƣĲƖШĲŰƻŔƖŸŰůĲŰƣƚШƽŔƣőШƚĲƻĲƖċũШůċŢŸƖШċĬƻċŰƣċŊĲƚШŸƻĲƖШƣƖċĬŔƣŔŸŰċũШĤċƣőǃůĲƣƖǃШ

ůċƓƚа 

¶ fŰĦŸƖƓŸƖċƣŔŸŰШŸŉШĦŸũŸƨƖШŔůċŊĲƖǃШŔŰƣŸШƣőĲШǯŰċũШƓƖŸĬƨĦƣƚШыƨƚĲĬШƣŸШŔĬĲŰƣŔŉǃШƣőĲШ

ƚƨĤƚƣƖċƣĲШƣǃƓĲЯШĬŔƻĲƖƚŔƣǃШŸŉШůċƖŔŰĲШċƚƚĲůĤũċŊĲƚь 

¶ ?ĲƻĲũŸƓůĲŰƣШ ŸŉШ őŔŊőũǃШ ċĦĦƨƖċƣĲШ ƖŸƨŊőŰĲƚƚШ ůċƓƚШ ыƣŸШ ĲƻċũƨċƣĲШ ƚĲĬŔůĲŰƣШ ƖĲр

ƚƨƚƓĲŰƚŔŸŰЯШǰŸƽШĬŔƚƣƖŔĤƨƣŔŸŰь 

?ŔǭŔĦƨũƣŔĲƚШůċǃШĤĲШĲŰĦŸƨŰƣĲƖĲĬШƽőĲŰШĬĲƓũŸǃŔŰŊШƣőĲШŔŰƚƣƖƨůĲŰƣċƣŔŸŰШċŰĬШċĦĦƨƖċƣĲũǃШ

ƚƨƖƻĲǃŔŰŊШƨŰĬĲƖƽċƣĲƖШƚĲƣƣŔŰŊƚЯШƣőĲƚĲШĦċŰШĤĲШċĬĬƖĲƚƚĲĬШƽŔƣőШċĬĲƕƨċƣĲШƚƓċƣŔċũШĬŔƚƣƖŔĤƨƣŔŸŰШ

ŸŉШƚƨƖƻĲǃĲĬШĦŸŸƖĬŔŰċƣĲƚШċŰĬШċĦĦƨƖċƣĲШĦċůĲƖċШƓŸƚŔƣŔŸŰƚЮШ 

ÑőĲШĤċƚŔĦШƽŸƖťǰŸƽЯШċĬŸƓƣĲĬШŔŰШƣőŔƚШƚƣƨĬǃЯШĦŸůƓƖŔƚĲƚШƣőĲШŉŸũũŸƽŔŰŊШƚƣĲƓƚа 

ΝЮ fůċŊĲШ ĲǂƣƖċĦƣŔŸŰШ ŉƖŸůШ ƻŔĬĲŸШ ƚĲƕƨĲŰĦĲƚШ ċŰĬШ ĦŸũŸƨƖШ ĦŸƖƖĲĦƣŔŸŰЯШ ƽőĲŰШ

ŰĲĲĬĲĬЮ 

ΞЮ ~ċƚťŔŰŊШ ċƖĲċƚШ ŸŉШ ƚĲũĲĦƣĲĬШ ŔůċŊĲƚШ ƽőĲƖĲШ ċĦƕƨŔƚŔƣŔŸŰШ ƓċƖċůĲƣĲƖƚШ ċƖĲШ

ĬŔƚƓũċǃĲĬЯШƣŸШŔůƓƖŸƻĲШƣőĲШƕƨċũŔƣǃШŸŉШƣőĲШůŸĬĲũШċŰĬШůċťĲШŔƣШũĲƚƚШŰŸŔƚǃЮ 

ΟЮ EƚƣŔůċƣŔŸŰШŸŉШĦċůĲƖċШũŸĦċƣŔŸŰШƣőƖŸƨŊőШŔůċŊĲШċũŔŊŰůĲŰƣШċŰĬШƚƓċƖƚĲШƓŸŔŰƣШ

ĦũŸƨĬШŊĲŰĲƖċƣŔŸŰЮШ9ŸŰƣƖŸũШƓŸŔŰƣƚШůċǃШĤĲШƨƚĲĬШƣŸШĲŰőċŰĦĲШƣőĲШƕƨċũŔƣǃШŸŉШ



ΟΦ 
 

ĦċůĲƖċШċũŔŊŰůĲŰƣЮШ ШůŸĬĲƖċƣĲШǯũƣĲƖШůŸĬĲШċŰĬШƨũƣƖċрőŔŊőШƕƨċũŔƣǃШƽĲƖĲШ

ċƓƓũŔĲĬШƣŸШƣőĲШƚĲũĲĦƣĲĬШŔůċŊĲƚЮ 

ΠЮ  ċƻŔŊċƣŔŸŰаШŊĲŸƖĲŉĲƖĲŰƣŔċƣŔŸŰШĤċƚĲĬШŸŰШÅ§éШŰċƻŔŊċƣŔŸŰШŔŰŉŸƖůċƣŔŸŰЮШ 

ΡЮ ~ŸĬĲũШĤƨŔũĬŔŰŊаШŉƖŸůШƣőĲШĬĲŰƚĲШĦũŸƨĬЯШċШΟ?ШƚƨƖŉċĦĲШыƣƖŔċŰŊƨũċƖШůĲƚőьШƽċƚШ

ĦŸŰƚƣƖƨĦƣĲĬЮШ 

ΣЮ ÑĲǂƣƨƖŔŰŊаШƓƖŸŢĲĦƣŔŸŰШŸŉШŔŰƓƨƣШŔůċŊĲƚШŸŰƣŸШΟ?ШůŸĬĲũШċŰĬШŸƖƣőŸůŸƚċŔĦШ

ŊĲŰĲƖċƣŔŸŰЮ 

ΤЮ ÉĦċũŔŰŊаШŔŰĬŔƻŔĬƨċũШƚĲċĤĲĬШŉĲċƣƨƖĲƚШƚƨĦőШċƚШǰŸƖċШċƚƚĲůĤũċŊĲƚШƽĲƖĲШƨƚĲĬШ

ŉŸƖШƚĦċũŔŰŊШċĦĦŸůƓċŰŔĲĬШƽŔƣőШÅ§éШũċƚĲƖШƚƓċĦŔŰŊШыƽőŔĦőШƽċƚШΝΜШĦůШŔŰШŸƨƖШ

ĦċƚĲьЮШ 

ÉƣĲƓШΝЮШƽċƚШƓĲƖŉŸƖůĲĬШƽŔƣőШƣőĲШ~ċƣŔƚƚĲШƚŸŉƣƽċƖĲШÂƖĲрƓƖŸĦĲƚƚŔŰŊШůŸĬƨũĲШĬĲƻĲũŸƓĲĬШĤǃШ

fŉƖĲůĲƖШы ƖŰċƨĤĲĦШĲƣШċũЮШΞΜΞΟьЯШƽőŔũĲШƣőĲШƖĲƚƣШŸŉШƣőĲШƚƣĲƓƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШƽŔƣőШ ŊŔƚŸŉƣШ

~ĲƣċƚőċƓĲШƚŸŉƣƽċƖĲШыƻĲƖƚŔŸŰШΞЮΞЮΝьЮШ 

 

[ŔŊЮШΞЮΤШÂƖŔŰĦŔƓũĲШŸŉШÉƣƖƨĦƣƨƖĲШŉƖŸůШ~ŸƣŔŸŰШыÉŉ~ьШƣĲĦőŰŔƕƨĲШыÅŔĲũШĲƣШċũЮШΞΜΝΣьЮ 

 



ΠΜ 
 

ÉĲĬŔůĲŰƣШĦŸƖĲƚ 

?ƨƖŔŰŊШƣőĲШEÅ§?§Ñ§ШƖĲƚĲċƖĦőШĦċůƓċŔŊŰЯШΝΠШŊƖċƻŔƣǃШĦŸƖĲƚШƽĲƖĲШĦŸũũĲĦƣĲĬШŔŰШƣőĲШ]ƨũŉШŸŉШ

ÉƕƨŔũũċĦĲЮШШΟрůĲƣĲƖрũŸŰŊШŊƖċƻŔƣǃШĦŸƖĲƖШƽċƚШĬĲƓũŸǃĲĬШŉƖŸůШƣőĲШÅéШ ĲŊċĲŸЮШÑőĲШŔŰƚƣƖƨůĲŰƣШ

ĦŸŰƚŔƚƣĲĬШŔŰа 

ΝЮ cĲċĬаШĦǃũŔŰĬƖŔĦċũШŊċũƻċŰŔƚĲĬШŔƖŸŰШůċƚƚШƽŔƣőШċШƻċƖŔċĤũĲШƽĲŔŊőƣШŸŉШΞΜΜШċŰĬШΥΜΜШťŊШ

ƣőċƣШƓƖŸƻŔĬĲĬШƣőĲШŰĲĦĲƚƚċƖǃШůŸůĲŰƣƨůШŉŸƖШƣőĲШŔŰƚƣƖƨůĲŰƣШƣŸШƓĲŰĲƣƖċƣĲШƣőĲШ

ƚĲĬŔůĲŰƣċƖǃШũċǃĲƖƚЮ 

ΞЮ 7ċƖƖĲũаШŊċũƻċŰŔƚĲĬШŔƖŸŰШƽŔƣőШċШΝΜΡШůůШĲǂƣĲƖŰċũШĬŔċůĲƣĲƖШċŰĬШċШƻċƖŔċĤũĲШũĲŰŊƣőШŸŉШΞШ

ƣŸШΣШůĲƣĲƖƚЮШfŰƚŔĬĲШƣőĲШĤċƖƖĲũЯШċШũŔŰĲƖШŔŰШÂé9ШůĲĲƣƚШƣőĲШƖŔŊőƣШőŸƨƚŔŰŊЯШƽŔƣőШċШΦΜШůůШ

ĲǂƣĲƖŰċũШĬŔċůĲƣĲƖШыΥΠШŔŰƣĲƖŰċũьЯШŔůƓũĲůĲŰƣĲĬШƣŸШőŸũĬШƣőĲШƚċůƓũĲЮ 

ΟЮ  ŸƚĲЯШŔŰĦũƨĬŔŰŊШĦƨƣƣĲƖШċŰĬШĦċƣĦőĲƖаШƣőĲШũŸƽĲƖůŸƚƣШƓċƖƣШŸŉШƣőĲШĤċƖƖĲũШŔƚШƖĲŔŰŉŸƖĦĲĬШ

ĤǃШċШĦŸƖĲШŰŸƚĲШƽőŔĦőШĲŰĬƚШƽŔƣőШċШƚƣċŔŰũĲƚƚрƚƣĲĲũШĦƨƣƣĲƖЮШ ШĬĲƻŔĦĲШƽŔƣőШŉŸƨƖШƚƓċĬĲƚШ

ŸŉШƣƖŔċŰŊƨũċƖШƚőċƓĲШũŸĦťƚШƣőĲШŰŸƚĲШŰĲĲĬĲĬШƣŸШťĲĲƓШƣőĲШƚċůƓũĲШĬƨƖŔŰŊШƣőĲШĦŸƖĲƖќƚШ

ƖĲĦŸƻĲƖǃЮШÑőĲШĦũŸƚƨƖĲШŸŉШƣőĲШƚƓċĬĲƚШŔƚШĦŸŰƣƖŸũũĲĬШĤǃШƣőĲШũŔŰĲƖШċƣШƣőĲШƚƣċƖƣШŸŉШƣőĲШ

ĲǂƣƖċĦƣŔŸŰШŸŉШƣőĲШƚĲċĤĲĬЮШ 

ÑőĲШũŸĦċƣŔŸŰШŸŉШĦŸũũĲĦƣĲĬШŊƖċƻŔƣǃШĦŸƖĲƚШŔƚШƚőŸƽŰШŔŰШ[ŔŊЮШΞЮΥЮШÑőƖĲĲШŊƖċƻŔƣǃШĦŸƖĲƚШƽĲƖĲШ

ƚƓĲĦŔǯĦċũũǃШĦŸũũĲĦƣĲĬШŉŸƖШŊĲŸƣĲĦőŰŔĦċũШƓƨƖƓŸƚĲƚШыũŸĦċƣŔŸŰШŔŰШ[ŔŊЮШΞЮΦьЮШ§ŰĦĲШŸŰШĤŸċƖĬЯШƣőĲШ

ĦŸƖĲƚШƽĲƖĲШĦƨƣШŔŰШƚĲĦƣŔŸŰƚШŸŉШΦΞШĦĲŰƣŔůĲƣƖĲШŔŰШũĲŰŊƣőШċŰĬШƚƣŸƖĲĬШŔŰШċШƖĲŉƖŔŊĲƖċƣĲĬШċƖĲċЮШ 



ΠΝ 
 

 

[ŔŊЮШ ΞЮΥШxŸĦċƣŔŸŰШ ŸŉШ ċũũШ ƣőĲШ ŊƖċƻŔƣǃШ ĦŸƖĲƚШ ĦŸũũĲĦƣĲĬШ ĬƨƖŔŰŊШ ƣőĲШ EÅ§?§Ñ§Ш ƖĲƚĲċƖĦőШ

ĦċůƓċŔŊŰЮ 

ШƚĲƣШŸŉШĬĲƚƣƖƨĦƣŔƻĲШыŊĲŸƣĲĦőŰŔĦċũШƣĲƚƣŔŰŊШċŰĬШŊƖċŔŰƚŔǍĲьШċŰĬШŰŸŰрĬĲƚƣƖƨĦƣŔƻĲШы~É9xЯШñр

Å òШċŰĬШũċůŔŰŸŊƖċƓőŔĲƚьШċŰċũǃƚŔƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШŸŰШċũũШĦŸƖĲƚШċƣШƣőĲШ7§É9§Å[ШƖĲƚĲċƖĦőШ

ŉċĦŔũŔƣǃЯШƣőĲШ]E§ÑE9cШxċĤШċƣШƣőĲШfŉƖĲůĲƖШfŰƚƣŔƣƨƣĲШċŰĬШċƣШƣőĲШũċĤŸƖċƣŸƖŔĲƚШċƣШƣőĲШÖŰŔƻĲƖƚŔƣǃШ

ŸŉШÑƖŔĲƚƣĲЮШÑőĲШĬĲƣċŔũƚШŸŰШƣőĲШůĲƣőŸĬŸũŸŊŔĲƚШċŰĬШŔŰƚƣƖƨůĲŰƣċƣŔŸŰШƨƚĲĬШŉŸƖШƣőĲШċŰċũǃƚŔƚШċƖĲШ

ĬĲƚĦƖŔĤĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰƚЮ 

ÑőĲШƽőŸũĲрƖŸƨŰĬШĦŸƖĲШƚĲĦƣŔŸŰƚШƽĲƖĲШƚƓũŔƣƣĲĬШŔŰШċШƽŸƖťŔŰŊШőċũŉШċŰĬШċŰШċƖĦőŔƻĲШőċũŉШƨƚŔŰŊШ

ƣőĲШ]ĲŸƣĲťШ9ŸƖĲШÉƓũŔƣƣĲƖЮШÑőĲШƚƓũŔƣƣĲƖШƽċƚШůċŰƨċũũǃШŸƓĲƖċƣĲĬЯШƨƚŔŰŊШċШőċŰĬрƽőĲĲũШƣŸШ

ĦŸŰƣƖŸũШƚƓĲĲĬЯШċŰĬШċũũŸƽŔŰŊШŸĤƚƣċĦũĲƚШŔŰШƣőĲШĦŸƖĲШƣŸШĤĲШŔĬĲŰƣŔǯĲĬШĲċƖũǃЮШÑőĲШĦŸƖĲШƚƓũŔƣƣĲƖШ

ƨƚĲƚШƣƽŸШĤũċĬĲƚШƣŸШƚƓũŔƣШƣőĲШũŔŰĲƖЯШċШǯƖƚƣШƓċƚƚШƽŔƣőШċШƻŔĤƖċƣŔŰŊШĤũċĬĲЯШŉŸũũŸƽĲĬШĤǃШƚũŔĦŔŰŊШ

ƽŔƣőШċШǯǂĲĬЯШőŸŸťĲĬШƚũŔƣƣŔŰŊШĤũċĬĲЮШfŰШŉĲƽШĦċƚĲƚЯШŸŰũǃШċШŉĲƽШƓũċƚƣŔĦШĬĲĤƖŔƚШŉƖŸůШĦŸƖĲШũŔŰĲƖƚШ

ƖĲůċŔŰĲĬШċŉƣĲƖШƣőĲШƚƓũŔƣƣŔŰŊЮ 

 



ΠΞ 
 

 

[ŔŊЮШΞЮΦШxŸĦċƣŔŸŰШŸŉШŊƖċƻŔƣǃШĦŸƖĲƚШĦŸũũĲĦƣĲĬШŉŸƖШŊĲŸƣĲĦőŰŔĦċũШċŰċũǃƚŔƚШĬƨƖŔŰŊШƣőĲШEÅ§?§Ñ§Ш

ƖĲƚĲċƖĦőШĦċůƓċŔŊŰШыŰċůĲũǃШ]9ΜΦЯШ]9ΝΜШċŰĬШ]9ΝΝьЮ 

 

 

~É9xЮё~ƨũƣŔцЮÉĲŰƚŸƖцЮ9ŸƖĲЮxŸŊŊĲƖђ 
ШƚƣċŰĬċƖĬШ~ƨũƣŔрÉĲŰƚŸƖШ9ŸƖĲШxŸŊŊĲƖШы~É9xрÉьШŉƖŸůШ]ĲŸƣĲťШƽċƚШƨƚĲĬШƣŸШůĲċƚƨƖĲШĬĲŰƚŔƣǃШ

ыŊоĦĦьЯШŉƖċĦƣċũШƓŸƖŸƚŔƣǃЯШfůƓĲĬċŰĦĲЯШÂрƽċƻĲШƻĲũŸĦŔƣǃШыůоƚьЯШÅĲƚŔƚƣŔƻŔƣǃШы§őůШůьЯШċŰĬШ

~ċŊŰĲƣŔĦШÉƨƚĦĲƓƣŔĤŔũŔƣǃЮШ ШƚƣƖĲċůШŸŉШƨŰŔŉŸƖůШůĲċƚƨƖĲůĲŰƣƚШċƣШċШƚƓċƣŔċũШƖĲƚŸũƨƣŔŸŰШŸŉШΝШ

ĦůШƽċƚШƖĲĦŸƖĬĲĬШŸŰШƽőŸũĲрƖŸƨŰĬШĦŸƖĲШƚċůƓũĲƚШƽŔƣőŸƨƣШƚƓĲĦŔǯĦШƚċůƓũĲШƓƖĲƓċƖċƣŔŸŰШƓƖŔŸƖШ

ƣŸШĦŸƖĲШƚƓũŔƣƣŔŰŊЮ 

 

 



ΠΟ 
 

ñцÅ òЮċŰĬЮũċůŔŰŸŊƖċƓőŔĲƚ 
Using a  GeoTek ScoutXcan X-Ray Imaging Scanner 2D radiographic images under 

different angles were taken. This technique allowed to build a pseudo-3D laminographic 

image of the core samples. No specific sample preparation was needed prior to imaging 

with the X-Ray Imaging Scanner. The X-Ray Imaging Scanner holds core samples between 

two adjustable and movable arms. The sample is fed through the X-ray imaging area in 

the middle of the machine; a strong source sends X-rays through the sample to the 

detector, positioned at the bottom of the instrument. The arms can rotate around their 

axes so that multiple 2D radiographs can be taken. The computer software combines 

these images into a pseudo-3D laminograph. The products were radiographs at three 

different orientations relative to the long axis: 000 degrees, 045 degrees and 090 degrees; 

b) laminography slices with depth relative to core centre at 0, +15, +30, -15, -30mm (0 

mm being the slice crossing the central axis of the core); c) circumferential laminography 

at 10mm, 20 mm 30mm radii (Fig. 2.10). 

 

 

[ŔŊЮШΞЮΝΜШ]ƖċƓőŔĦċũШƖĲƓƖĲƚĲŰƣċƣŔŸŰШŸŉШñрÅ òШċŰĬШũċůŔŰŸŊƖċƓőǃШƚĦċŰŰŔŰŊШƓŸƚŔƣŔŸŰЮ 

 

 
All radiographs had rulers added to them. The radiographs with rulers have undergone a 

Detail Enhancement filter set at 85% with the Geotek GQuickView software. This has not 

been saved to the original radiograph files, rather only on the copy of the original files with 

https://www.geotek.co.uk/x-ray-ct-system/geotek-scoutxcan/


ΠΠ 
 

added rulers. The histogram onto which enhancement of images were based on was set 

to intensities between 35,000-48,000, after a detail examination of the most suitable 

values. 

 

After splitting the cores at the BOSCORF Research Facility, slice and circumferential  

laminographies histogram intensities have been set in a range between 18,000-25,000 

using the Geotek GQuickView software. We modified the histogram intensities of 

laminography slices at 0 mm as the cores have been cut at this depth, while for the 

circumferential laminographies we chose those acquired at 20 mm as they represent the 

central section of the cores where the cores were splitted. After the histogram intensity 

modification,  we added a ruler to the analysed data and saved the modified file 

separately. 

 
 

]ƖċŔŰЮƚŔǍĲЮċŰċũǃƚŔƚ 

ÑŸШƓĲƖŉŸƖůШŊƖċŔŰƚŔǍĲШċŰċũǃƚŔƚЯШΠΤШƚċůƓũĲƚШĦŸũũĲĦƣĲĬШŸŰШΝΠШŊƖċƻŔƣǃШĦŸƖĲƚШƽĲƖĲШċŰċũǃƚĲĬШ

ƽŔƣőШ ƣőĲШxċƚĲƖШ ċƨƣŸƚċůƓũĲƖШ ~ċũƻĲƖŰШ ΞΜΜΜƚШы[ŔŊЮШ ΞЮΝΝьШċƣШ ƣőĲШ ƚĲĬŔůĲŰƣŸũŸŊŔĦċũШ

ũċĤŸƖċƣŸƖŔĲƚШŸŉШƣőĲШÖŰŔƻĲƖƚŔƣǃШŸŉШÑƖŔĲƚƣĲЮШÑőĲШƚċůƓũĲƚШƽĲƖĲШǯƖƚƣШƣƖĲċƣĲĬШƽŔƣőШőǃĬƖŸŊĲŰШ

ƓĲƖŸǂŔĬĲШƣŸШĲǂċůŔŰĲШƣőĲШƓƖĲƚĲŰĦĲШŸŉШŸƖŊċŰŔĦШůċƣƣĲƖШċŰĬШĬŔƚċŊŊƖĲŊċƣĲШƣőĲШƓċƖƣŔĦũĲƚЮШ

ŉƣĲƖƽċƖĬƚЯШċШƚŔĲƻĲШƽŔƣőШΝШůůШċƓĲƖƣƨƖĲШƚŔǍĲШƽċƚШƨƚĲĬШƣŸШƚĲƓċƖċƣĲШƣőĲШĦŸċƖƚĲШĦŸůƓŸŰĲŰƣШ

ŉƖŸůШƣőĲШǯŰĲЮШ7ċƚĲĬШŸŰШƣőĲШƓƖŔŰĦŔƓũĲШŸŉШũŔŊőƣШŸĤƚĦƨƖċƣŔŸŰЯШƣőĲШƚċůƓũĲƖШċũũŸƽƚШƣŸШĬĲƣĲƖůŔŰĲШ

ƣőĲШƚŔǍĲШċŰĬШŰƨůĤĲƖШŸŉШǯŰĲШƓċƖƣŔĦũĲƚЮШĬĬŔƣŔŸŰċũЯШΝΦШƚċůƓũĲƚШŉƖŸůШĦŸƖĲШƚĲĦƣŔŸŰƚШƽĲƖĲШ

ċŰċũǃƚĲĬШŸŰШƚĲĦƣŔŸŰƚШĬĲĬŔĦċƣĲĬШƣŸШŊĲŸƣĲĦőŰŔĦċũШċŰċũǃƚŔƚШƽĲƖĲШċŰċũǃƚĲĬЯШƣőŔƚШƣŔůĲШƽŔƣőШŰŸШ

ƓƖŔŸƖШĦőĲůŔĦċũШƣƖĲċƣůĲŰƣЯШƨƚŔŰŊШċШ~ċũƻĲƖŰШ~ċƚƣĲƖƚŔǍĲƖШΟΜΜΜШĲƕƨŔƓůĲŰƣШċƣШƣőĲШfŉƖĲůĲƖШ

ũċĤŸƖċƣŸƖŔĲƚЮ 

 



ΠΡ 
 

 

[ŔŊЮШΞЮΝΝШ~ċũƻĲƖŰШċƨƣŸƚċůƓũĲƖШΞΜΜΜƚШы ьШƽŔƣőШƚŔĲƻĲĬШƚċůƓũĲƚШŔŰƚĲƖƣĲĬШŔŰШĤŔŰƚШы7ШċŰĬШ9ьЮ 

 

]ĲŸƣĲĦőŰŔĦċũЮůĲċƚƨƖĲůĲŰƣƚ 

ШƚĲƖŔĲƚШŸŉШŊĲŸƣĲĦőŰŔĦċũШċŰċũǃƚŔƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШŸŰШƣőƖĲĲШƚĲĦƣŔŸŰƚШŸŉШ]9ΜΦЯШ]9ΝΜШċŰĬШ

]9ΝΝШŊƖċƻŔƣǃШĦŸƖĲƚШƚĲũĲĦƣĲĬШċŉƣĲƖШƣőĲШŰŸŰрĬĲƚƣƖƨĦƣŔƻĲШы~É9xьШċŰċũǃƚŔƚЮШÑőĲШƣĲƚƣƚШƽĲƖĲШ

ƓĲƖŉŸƖůĲĬШċƣШƣőĲШ]ĲŸƣĲĦőШxċĤŸƖċƣŸƖǃШċƣШfŉƖĲůĲƖЮ 

 

éċŰĲЮƚőĲċƖЮƣĲƚƣƚ 

éċŰĲШƚőĲċƖШƣĲƚƣƚШċũũŸƽШƣŸШůĲċƚƨƖĲШƣőĲШƓĲċťШċŰĬШƖĲƚŔĬƨċũШƨŰĬƖċŔŰĲĬШƚőĲċƖШƚƣƖĲŰŊƣőШƻċũƨĲƚШ

ŸŉШċШƚĲĬŔůĲŰƣШƚċůƓũĲШы ÉÑ~Ш?ΞΡΤΟрΜΥШƚƣċŰĬċƖĬьЮШÑőĲШƣĲƚƣШƽċƚШĦċƖƖŔĲĬШŸŰШċШƚĲĦƣŔŸŰШŸŉШΝΜШ

ĦůШŸŉШũĲŰŊƣőШŉƖŸůШƣőĲШ]9ΝΜЮШÑőĲШƚċůƓũĲШƽċƚШĦőŸƚĲŰШċŉƣĲƖШċШĦċƖĲŉƨũШĲǂċůŔŰċƣŔŸŰШŸŉШƣőĲШ

ñÅ òШĬċƣċШƣőċƣШƖĲƓŸƖƣĲĬШċШőŔŊőĲƖШĬĲŰƚŔƣǃШũċǃĲƖЮШÑőŔƚШƣĲƚƣШŔƚШƚƨŔƣċĤũĲШŉŸƖШǯŰĲрŊƖċŔŰĲĬШ

ƚĲĬŔůĲŰƣƚШċƚШƖĲƚƨũƣƚШċƖĲШŰŸƣШƖĲũŔċĤũĲШŔŉШƚċŰĬШŔƚШƓƖĲƚĲŰƣШŔŰШƣőĲШƚċůƓũĲЮШÑőĲШƣĲƚƣШĦŸŰƚŔƚƣШŸŉШ

ƓƨƚőŔŰŊШƻĲƖƣŔĦċũũǃШċШƻċŰĲШŔŰƣŸШƣőĲШƚŸŔũШƚċůƓũĲШĤǃШċƓƓũǃŔŰŊШċШƣŸƖƚŔŸŰШŉŸƖĦĲШƣőƖŸƨŊőШƖŸƣċƣŔŸŰШ

ƽŔƣőШĦŸŰƚƣċŰƣШƻĲũŸĦŔƣǃЮШÑőĲШƖĲƚƨũƣƚШƓƖŸƻŔĬĲĬШĤǃШƣőĲƚĲШƣĲƚƣƚШċƖĲШƣőĲШƨŰĬƖċŔŰĲĬШƚőĲċƖШ

ƚƣƖĲŰŊƣőШыÉƨьШċƚШŉƨŰĦƣŔŸŰШŸŉШƣőĲШƖŸƣċƣŔŸŰШċŰŊũĲШы[ŔŊЮШΞЮΝΞьЮШ 



ΠΣ 
 

ÑőĲШƣĲƚƣШƽċƚШƖĲƓĲċƣĲĬШΡШƣŔůĲƚШĲƻĲƖǃШΝΟШůůШƽŔƣőШċШĤũċĬĲШƣőċƣШőċƚШċШĬŔċůĲƣĲƖӀΝΞЮΤΤШůůЯШ

őĲŔŊőƣӀΝΞЮΣΣШůůШċŰĬШƣőŔĦťŰĲƚƚӀΜЮΠΡШůůЮШŉƣĲƖШĲƻĲƖǃШƣĲƚƣЯШƣőĲШƚċůƓũĲШĦŸŰƣċŔŰĲĬШΞΜШƣŸШ

ΟΜШĬƖŸƓƚШŸŉШĬŔƚƣŔũũĲĬШƽċƣĲƖШůŸƖĲШƣŸШŉċĦŔũŔƣċƣĲШƣőĲШƓĲŰĲƣƖċƣŔŸŰШŸŉШƣőĲШĦŸŰĲЯШƽőŔĦőШƽĲƖĲШ

ċĬĬĲĬШŊƖċĬƨċũũǃЮШ[ŸƖШƣőĲШƚůċũũШĤũċĬĲЯШƣőĲШŉŸũũŸƽŔŰŊШƓċƖċůĲƣĲƖƚШƽĲƖĲШƨƚĲĬаШ 

¶ u τȢσσσẗρπШůЖШӀШΠЮΟΟΟϽρπύШůůЖ 

¶ ÑőĲШƚƓƖŔŰŊШŉċĦƣŸƖШŉŸƖШƣőĲШĤũċĬĲШƽĲШƨƚĲĬШŔƚШӀШΜЮΜΜΜΥШ ů 

¶ ]ŔƻĲŰШƣőĲШ‌ ċŰŊũĲШŔƚШŉŸƖШĲǂċůƓũĲШΞΟ҄ЯШŔŉШƽĲШůƨũƣŔƓũǃШŔƣШĤǃШƣőĲШƚƓƖŔŰŊШ

ŉċĦƣŸƖЯШƽĲШŸĤƣċŔŰШƣőĲШÑШƻċũƨĲЮ 

¶ ŉƣĲƖШƣőŔƚЯШƽĲШĬŔƻŔĬĲШƣőĲШÑоuШċŰĬШŸĤƣċŔŰШƣőĲШÉƨШƻċũƨĲШыƣőĲШŊƖċƓőƚШċŰĬШ

ĦċũĦƨũċƣŔŸŰƚШċƖĲШƖĲƓŸƖƣĲĬШŔŰШƣőĲШŉŸũũŸƽŔŰŊШƚĲĦƣŔŸŰьЮШ 

 



ΠΤ 
 

 

Fig. 2.12 Equipment used for the shear vane test. 

 

 

 



ΠΥ 
 

§ĲĬŸůĲƣĲƖЮƣĲƚƣ 

ÑőŔƚШƣĲƚƣШċũũŸƽƚШƣŸШŸĤƣċŔŰШŔŰĬŔƖĲĦƣũǃШƣőĲШŰĲĦĲƚƚċƖǃШƣŔůĲШƣŸШĦŸŰƚŸũŔĬċƣĲШċШƚŸŔũШƚċůƓũĲШ

ƣőƖŸƨŊőШƣőĲШċƓƓũŔĦċƣŔŸŰШŸŉШĲǭĲĦƣŔƻĲШƚƣƖĲƚƚĲƚЮШШƻĲƖƣŔĦċũШƚƣƖĲƚƚШŔƚШċƓƓũŔĲĬШƣŸШƣőĲШƚċůƓũĲЯШ

ċŰĬШċШőǃĬƖċƨũŔĦШŊƖċĬŔĲŰƣШůċǃШĤĲШŔůƓŸƚĲĬШƣŸШůĲċƚƨƖĲШƓĲƖůĲċĤŔũŔƣǃЮШ[ƖŸůШƣőĲШĦŸƖĲШŸŰũǃШƣőĲШ

ůŔĬĬũĲШƓŸƖƣŔŸŰШƽċƚШĲǂƣƖċĦƣĲĬШƣŸШĤĲШƣĲƚƣĲĬЮШÂŸƖŸƨƚШƚƣŸŰĲƚШċŰĬШǯũƣĲƖШƓċƓĲƖƚШƽĲƖĲШƓũċĦĲĬШ

ċĤŸƻĲШċŰĬШĤĲũŸƽШƣőĲШƚċůƓũĲШƣŸШċũũŸƽШƽċƣĲƖШĬƖċŔŰċŊĲШĬƨƖŔŰŊШƣőĲШƣĲƚƣЮШEƻĲƖǃШũŸċĬШŔŰĦƖĲċƚĲЯШ

ċШůĲċƚƨƖĲШƽċƚШƣċťĲŰЯШƨƓШƣŸШΟΞШťŊШŸŉШƽĲŔŊőƣЯШƣŸШƚŔůƨũċƣĲШƣőĲШĦŸŰĬŔƣŔŸŰƚШĤĲũŸƽШƣőĲШƚĲċĤĲĬШ

ы[ŔŊЮШΞЮΝΟьЮ 

§ŰĦĲШƽĲШƖĲċĦőĲĬШƣőĲШΝШťŊШũŸċĬЯШċШƓĲƖůĲċĤŔũŔƣǃШƣĲƚƣШƽċƚШƓĲƖŉŸƖůĲĬЮШÉŔǂШƓĲƖůĲċĤŔũŔƣǃШƣĲƚƣƚШ

ƽĲƖĲШƓĲƖŉŸƖůĲĬШŔŰШƣŸƣċũЯШŉƖŸůШċШΝШťŊШũŸċĬШƣŸШΟΞШťŊШŸŉШũŸċĬЮ 

 

 

[ŔŊЮШΞЮΝΟШ§ĲĬŸůĲƣĲƖШƨƚĲĬШŉŸƖШƣőĲШĦŸŰƚŸũŔĬċƣŔŸŰШƣĲƚƣЮ 

 



ΠΦ 
 

ÖŰĬƖċŔŰĲĬЮĦŸŰƚŸũŔĬċƣĲĬЮƣƖŔċǂŔċũЮƣĲƚƣƚ 

ÑƖŔċǂŔċũШƣĲƚƣƚШƓĲƖůŔƣШƣŸШĬĲƣĲƖůŔŰĲШƣőĲШƚőĲċƖШƚƣƖĲŰŊƣőШŸŉШƚĲĬŔůĲŰƣƚЯШĦƖƨĦŔċũШŔŰШċƚƚĲƚƚŔŰŊШƣőĲШ

ƚƣċĤŔũŔƣǃШŸŉШůċƖŔŰĲШƚĲĬŔůĲŰƣƚШƨŰĬĲƖШƨŰĬƖċŔŰĲĬШĦŸŰĬŔƣŔŸŰƚЮШÑőĲШƚċůƓũĲШŰĲĲĬƚШƣŸШĤĲШ

ƓƖĲƓċƖĲĬШĤĲŉŸƖĲШĤĲŔŰŊШŔŰƚĲƖƣĲĬШŔŰƣŸШƣőĲШƣƖŔċǂŔċũШĦĲũũШы[ŔŊЮШΞЮΝΡьЮШÑőĲШůċŔŰШƚƣĲƓƚШƣŸШƓƖĲƓċƖĲШ

ċШƚċůƓũĲШċƖĲШƣőĲШŉŸũũŸƽŔŰŊа 

¶ ÑőĲШƚĲĬŔůĲŰƣШŔƚШƚċůƓũĲĬШŉƖŸůШƣőĲШĦŸƖĲШƚĲĦƣŔŸŰШƨƚŔŰŊШċШůĲƣċũШĦǃũŔŰĬĲƖШĦŸƻĲƖĲĬШŔŰШ

ŊƖĲċƚĲШŸŰШŔƣƚШŔŰƣĲƖŰċũШƓċƖƣШƣŸШůŔŰŔůŔƚĲШƣőĲШĬĲŉŸƖůċƣŔŸŰШŸŉШƣőĲШƚƓĲĦŔůĲŰШƽőŔũĲШ

ƚċůƓũŔŰŊЮ 

¶ ÑőĲШƚĲĬŔůĲŰƣШċŰĬШƣőĲШĦǃũŔŰĬĲƖШŔƚШƽĲŔŊőƣĲĬЯШċŰĬШƣőĲШƚƓĲĦŔůĲŰШŔƚШƣċťĲŰШŸƨƣШŸŉШƣőĲШ

ĦǃũŔŰĬĲƖЮШÑőĲШƚċůƓũĲШŔƚШƚũŔĬШŔŰƣŸШċШƖƨĤĤĲƖШůĲůĤƖċŰĲЮШ 

¶ ÑƽŸШƓŸƖŸƨƚШƚƣŸŰĲШĬŔƚťƚШċŰĬШƣƽŸШƓċƓĲƖШǯũƣĲƖƚШċƖĲШƚũŔĬШŸŰШĤŸƣƣŸůШċŰĬШƣŸƓШŸŉШƣőĲШ

ƚċůƓũĲЯШŸŰШƣőĲШƓĲĬĲƚƣċũШŸŉШƣőĲШĦĲũũШƽőĲƖĲШƣőĲШƚċůƓũĲШƽŔũũШĤĲШƓũċĦĲĬШċŰĬШƨŰĬĲƖШƣőĲШ

ƣŸƓрĦċƓШыŸŰШƣŸƓШŸŉШƣőĲШƚƓĲĦŔůĲŰьЮШÑőĲШƣƨĤĲƚШċŰĬШƓŸƖŸƨƚШǯũƣĲƖƚШċƖĲШǯũũĲĬШƽŔƣőШƽċƣĲƖЯШ

ċŰĬШƣőĲШƚƓĲĦŔůĲŰШŔƚШƓũċĦĲĬЮШ[ŔŰċũũǃЯШƣőĲШĦĲũũШŔƚШĦũŸƚĲĬШċŰĬШǯũũĲĬШƽŔƣőШĬŔƚƣŔũũĲĬШƽċƣĲƖШ

ы[ŔŊЮШΞЮΝΠьЮ 

¶ ÑőĲШƓŔƚƣŸŰШŔƚШƓũċĦĲĬШŔŰШĦŸŰƣċĦƣШƽŔƣőШƣőĲШƚƓĲĦŔůĲŰЮ 

¶ [ŔƖƚƣШċШĦĲũũШƓƖĲƚƚƨƖĲШŸŉШΡШťÂċШŔƚШċƓƓũŔĲĬШƣŸШůċŔŰƣċŔŰШƣőĲШƚƓĲĦŔůĲŰШƚƣċĤũĲШƽŔƣőШċШƓŸƖĲШ

ƓƖĲƚƚƨƖĲШĲƕƨċũШƣŸШƣőĲШċƣůŸƚƓőĲƖŔĦШƓƖĲƚƚƨƖĲЯШċŰĬШƣőĲŰШƣőĲШƣĲƚƣШĦċŰШƚƣċƖƣЮ 

¶ ũũШƣĲƚƣƚШƚƣċƖƣШƽŔƣőШċШƚċƣƨƖċƣŔŸŰШƓőċƚĲШƣŸШċƚƚƨƖĲШƣőĲШƚƓĲĦŔůĲŰШŔƚШĦŸůƓũĲƣĲũǃШ

ƚċƣƨƖċƣĲĬШċŰĬШƣőċƣШƣőĲƖĲШċƖĲШŰŸШũĲċťƚШƣőƖŸƨŊőШƣőĲШůĲůĤƖċŰĲЮШìĲШĦŸŰƚŔĬĲƖШƣőċƣШƣőĲШ

ƚċůƓũĲШŔƚШƚċƣƨƖċƣĲĬШƽőĲŰШƣőĲШÉťĲůƓƣŸŰШĦŸĲǭŔĦŔĲŰƣШŔƚШőŔŊőĲƖШƣőċŰШΜЮΦΡЮШ 

 

 



ΡΜ 
 

 

[ŔŊЮШΞЮΝΠШÂƖĲƓċƖĲĬШƚƓĲĦŔůĲŰШƖĲċĬǃШŉŸƖШƣőĲШŔŰŔƣŔċũШƚƣċŊĲШŸŉШƣőĲШƣƖŔċǂŔċũШƣĲƚƣЮ 

 



ΡΝ 
 

 

[ŔŊЮШΞЮΝΡШÑƖŔċǂŔċũШĦĲũũЮ 

 

ÑőĲШƣĲƚƣШŔƚШĬŔƻŔĬĲĬШŔŰШƣőƖĲĲШůċŔŰШƓőċƚĲƚЯШċŉƣĲƖШƣőĲШƚċůƓũĲШŔƚШĦŸƖƖĲĦƣũǃШƓƖĲƓċƖĲĬШċŰĬШƓũċĦĲĬШ

ŔŰƚŔĬĲШƣőĲШƣƖŔċǂŔċũШĦĲũũа 

¶ ÉċƣƨƖċƣŔŸŰШƚƣċŊĲаШƣőŔƚШƚƣċŊĲШŔƚШĬĲƚŔŊŰĲĬШƣŸШĲŰƚƨƖĲШċũũШƻŸŔĬƚШŔŰƚŔĬĲШƣőĲШƚƓĲĦŔůĲŰШċƖĲШ

ǯũũĲĬШƽŔƣőШƽċƣĲƖШċŰĬШƣŸШĦőĲĦťШƣőċƣШƣőĲШƓŸƖĲШƓƖĲƚƚƨƖĲШƣƖċŰƚĬƨĦĲƖƚШċƖĲШƓƖŸƓĲƖũǃШĬĲр

ċŔƖĲĬЮШ ШƓċƖƣŔċũШƻċĦƨƨůШŔƚШċƓƓũŔĲĬШƣŸШƖĲůŸƻĲШċŔƖЯШŉŸũũŸƽĲĬШĤǃШċŰШŔŰĦƖĲċƚĲШŸŉШĦĲũũШċŰĬШ

ĤċĦťШƓƖĲƚƚƨƖĲƚЮШEǭĲĦƣŔƻĲШƚƣƖĲƚƚĲƚШƚőŸƨũĬШĤĲШťĲƓƣШĦŸŰƚƣċŰƣЯШƣŸШċƻŸŔĬШƚƓĲĦŔůĲŰШ

ŸƻĲƖрĦŸŰƚŸũŔĬċƣŔŸŰЮШÑŸШĦőĲĦťШƣőĲШĬĲŊƖĲĲШŸŉШƚċƣƨƖċƣŔŸŰЯШċШƣĲƚƣШĦċũũĲĬШ7рĦőĲĦťШыƣŸШ

ĬĲƣĲƖůŔŰĲШÉĦċůƓƣŸŰќƚШ7рƻċũƨĲьШƽċƚШƓĲƖŉŸƖůĲĬЮШ 

¶ 9ŸŰƚŸũŔĬċƣŔŸŰШƚƣċŊĲаШƣőŔƚШƚƣċŊĲШŔƚШƖĲƕƨŔƖĲĬШƣŸШĤƖŔŰŊШƣőĲШƚƓĲĦŔůĲŰШƣŸШƣőĲШĲǭĲĦƣŔƻĲШ

ƚƣƖĲƚƚШƖĲƕƨŔƖĲĬШŉŸƖШƚőĲċƖŔŰŊЮШ9ĲũũШƓƖĲƚƚƨƖĲШŔƚШŔŰĦƖĲċƚĲĬШƽőŔũĲШůċŔŰƣċŔŰŔŰŊШċШ



ΡΞ 
 

ĦŸŰƚƣċŰƣШĤċĦťШƓƖĲƚƚƨƖĲЯШƨŰƣŔũШƣőĲШƻŸũƨůĲШĦőċŰŊĲШŔƚШŰŸШũŸŰŊĲƖШƚŔŊŰŔǯĦċŰƣШċŰĬШċũũШƣőĲШ

ƓŸƖĲШƓƖĲƚƚƨƖĲШŔƚШĬŔƚƚŔƓċƣĲĬЮ 

¶ ÉőĲċƖШƚƣċŊĲаШċǂŔċũШƚƣƖċŔŰШŔƚШċƓƓũŔĲĬШƣŸШƣőĲШƚƓĲĦŔůĲŰШċƣШċШĦŸŰƚƣċŰƣШƖċƣĲЮШÑőĲШĬƖċŔŰċŊĲШ

ŔƚШĦũŸƚĲĬЯШċŰĬШƣőĲШĲǂĦĲƚƚШƓŸƖĲШƓƖĲƚƚƨƖĲШċƖĲШƖĲĦŸƖĬĲĬЮШÑŸШĦőĲĦťШƣőĲШƖĲƚƓŸŰƚĲШŸŉШƣőĲШ

ƚƓĲĦŔůĲŰЯШċШƓũŸƣШŸŉШƣőĲШĬĲƻŔċƣŸƖШƚƣƖĲƚƚШċŊċŔŰƚƣШƣőĲШċǂŔċũШƚƣƖċŔŰШŔƚШůŸŰŔƣŸƖĲĬЮШÑőĲШ

ƚƣċŊĲШĦŸŰƣŔŰƨĲƚШƨŰƣŔũШċШƓĲċťШŸŉШĬĲƻŔċƣŸƖШƚƣƖĲƚƚШŔƚШƖĲċĦőĲĬЮШ ƣШƣőĲШĲŰĬШŸŉШƣőŔƚШƚƣċŊĲЯШ

ůĲċƚƨƖĲůĲŰƣШŸŉШƚƓĲĦŔůĲŰШƽĲŔŊőƣШƽĲƖĲШƣċťĲŰШƣŸШŸĤƣċŔŰШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШŸŉШ

ƣőĲШƚċůƓũĲЮШ 

 

ÉŔǂШƨŰĬƖċŔŰĲĬШĦŸŰƚŸũŔĬċƣĲĬШы9ÖьШƣƖŔċǂŔċũШƣĲƚƣƚШƽĲƖĲШƓĲƖŉŸƖůĲĬШŔŰШƣŸƣċũЮШÑőĲƚĲШƣĲƚƣƚШċƖĲШ

ĦƖƨĦŔċũШƣŸШůĲċƚƨƖĲШƣőĲШƨŰĬƖċŔŰĲĬШƖĲƚƓŸŰƚĲШŸŉШůċƖŔŰĲШƚĲĬŔůĲŰƣƚШƣŸШĲƻċũƨċƣĲШƚũŸƓĲШ

ƚƣċĤŔũŔƣǃШŸŰШċШƚőŸƖƣрƣĲƖůШƣŔůĲƚĦċũĲЮШÑőĲШŔŰƻĲƚƣŔŊċƣĲĬШĦċŰǃŸŰШőĲċĬƽċũũƚШċƖĲШũŸĦċƣĲĬШŸŰШƣőĲШ

ĦŸŰƣŔŰĲŰƣċũШƚőĲũŉШŸŰШċШĬĲƓƣőШŸŉШċƓƓƖŸǂŔůċƣĲũǃШрΞΜΜШůШƽőĲƖĲШƚőċũũŸƽШƚũŔĬĲШƚĦċƖƚШƽĲƖĲШ

ŸĤƚĲƖƻĲĬЮШ7ǃШĦŸŰƚŸũŔĬċƣŔŰŊШƚƓĲĦŔůĲŰƚШƣŸШŔŰрƚŔƣƨШĲǭĲĦƣŔƻĲШƚƣƖĲƚƚĲƚШƓƖŔŸƖШƚőĲċƖŔŰŊЯШƣőĲƚĲШ

ƣĲƚƣƚШċũũŸƽШƨƚШƣŸШƖĲƓƖŸĬƨĦĲШƣőĲШƚƣƖĲƚƚШőŔƚƣŸƖǃШċŰĬШƚƣƖĲƚƚШƚƣċƣĲШŸŉШƣőĲШƚőċũũŸƽĲƖШƓŸƖƣŔŸŰШŸŉШ

ƣőĲШƚƣƨĬǃШċƖĲċЮШ~ŸƖĲŸƻĲƖЯШƣőĲƚĲШƣĲƚƣƚШċũũŸƽШƣŸШĬŔƖĲĦƣũǃШůĲċƚƨƖĲШƨŰĬƖċŔŰĲĬШƚőĲċƖШƚƣƖĲŰŊƣőШ

ƻċũƨĲƚШċŰĬШƓŸƖĲШƓƖĲƚƚƨƖĲШĲƻŸũƨƣŔŸŰЯШƽőŔĦőШŔƚШŉƨŰĬċůĲŰƣċũШŔŰШĲƻċũƨċƣŔŰŊШƣőĲШƓŸƣĲŰƣŔċũШ

ĲǂĦĲƚƚШƓŸƖĲШƓƖĲƚƚƨƖĲШŊĲŰĲƖċƣŔŸŰШċŰĬШŉƨƣƨƖĲШŉċŔũƨƖĲƚЮШÑőĲШƓċƖċůĲƣĲƖƚШĬĲƖŔƻĲĬШŉƖŸůШƣőŔƚШ

ƣǃƓĲШ ŸŉШ ƣĲƚƣƚШ ƖĲƓƖĲƚĲŰƣШ ƓƖŸƓĲƖШ ĤċƚŔƚШ ŉŸƖШ ċƚƚĲƚƚŔŰŊШ ƚőŸƖƣрƣŔůĲШ ƚƣċĤŔũŔƣǃШ ċŰĬШ ŉċŔũƨƖĲШ

ƓƖŸĦĲƚƚĲƚШũĲċĬŔŰŊШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШőĲċĬƽċũũШĲƻŸũƨƣŔŸŰЮ 

ÑőĲШƚĲĦƣŔŸŰШŉƖŸůШ]9ΜΦШƽċƚШƣĲƚƣĲĬШċƣШƣőƖĲĲШĬĲƓƣőƚШƽŔƣőШΞΡЯШΡΜШċŰĬШΝΜΜШťÂċЯШƖĲƚƓĲĦƣŔƻĲũǃЮШ

]9ΝΜШċŰĬШ]9ΝΝЯШċƚШũŸĦċƣĲĬШċƣШŊƖĲċƣĲƖШĬĲƓƣőШċŰĬШŔŰƚŔĬĲШƣőĲШċƖĲċШċǭĲĦƣĲĬШĤǃШċШũċŰĬƚũŔĬĲШ

ƽĲƖĲШƣĲƚƣĲĬШċƣШΡΜШċŰĬШΝΜΜШťÂċШыċŰШĲǂċůƓũĲШŸŉШċШƚőĲċƖĲĬШƚċůƓũĲШċŉƣĲƖШŸŰĲШŸŉШƣőĲШƓĲƖŉŸƖůĲĬШ

ƣƖŔċǂŔċũШƣĲƚƣƚШŔŰШ[ŔŊЮШΞЮΝΣьЮ 

 



ΡΟ 
 

 

[ŔŊЮШΞЮΝΣШ?ĲŉŸƖůĲĬШƚċůƓũĲШċŉƣĲƖШċШƣƖŔċǂŔċũШƣĲƚƣЮШÑőĲШǃĲũũŸƽШĤċĦťŊƖŸƨŰĬШŔƚШƣőĲШůĲůĤƖċŰĲШ

ƣőċƣШŰĲĲĬƚШƣŸШĤĲШƖĲůŸƻĲĬШċƣШƣőĲШĲŰĬШŸŉШƣőĲШƣĲƚƣЮШ 

 

[ċũũЮĦŸŰĲЮƣĲƚƣ 

ÑőĲШŉċũũШĦŸŰĲШƣĲƚƣШƓĲƖůŔƣƚШƣŸШĲƚƣċĤũŔƚőШƣőĲШ ƣƣĲƖĤĲƖŊШũŔůŔƣƚЯШƨƚĲŉƨũШċƚШƣőĲǃШƓƖŸƻŔĬĲШ
ŔŰŉŸƖůċƣŔŸŰШċĤŸƨƣШƣőĲШĦŸŰƚŔƚƣĲŰĦǃШŸŉШǯŰĲрŊƖċŔŰĲĬШƚĲĬŔůĲŰƣƚШċŰĬШƓĲƖůŔƣШƣŸШĦũċƚƚŔŉǃШƣőĲШ
ƚĲĬŔůĲŰƣШŔŰШŉƨŰĦƣŔŸŰШŸŉШƣőĲŔƖШƓũċƚƣŔĦŔƣǃЮШ[ŸƖШƣőŔƚШƣĲƚƣШƽĲШƨƚĲĬШƣőĲШůĲƣőŸĬШĬĲƚĦƖŔĤĲĬШĤǃШ
ыuŸƨůŸƣŸШĲƣШċũЮШΞΜΜΝьЮШ 



ΡΠ 
 

[ŔƖƚƣШƣőĲШƚċůƓũĲШƽĲƖĲШċĦĦƨƖċƣĲũǃШůŔǂĲĬШċŰĬШƖĲůŸƨũĬĲĬШƽŔƣőШċШƚƓċƣƨũċШƣŸШĤƖĲċťШƣőĲШ

ŔŰƣĲƖŰċũШƚƣƖƨĦƣƨƖĲЮШÑőĲŰШƣőĲШƖĲůŸƨũĬĲĬШƚċůƓũĲƚШƽĲƖĲШŔŰƚĲƖƣĲĬШŔŰШċШůĲƣċũШĦǃũŔŰĬĲƖШƣőċƣШŔƚШ

ΞШĦůШőŔŊőЮШÑőĲШůĲċƚƨƖĲůĲŰƣƚШƽĲƖĲШƖĲƓĲċƣĲĬШůƨũƣŔƓũĲШƣŔůĲƚЯШċŰĬШĲċĦőШŸŉШƣőĲůШƽċƚШ

ĦŸůƓċƖĲĬШƣŸШƣőĲШċƻĲƖċŊĲШƻċũƨĲЮШÑőĲШůĲċƚƨƖĲůĲŰƣШƽŔƣőШƣőĲШőŔŊőĲƚƣШĦŸƖƖĲũċƣŔŸŰШĦŸĲǭŔĦŔĲŰƣШ

ƽċƚШƨƚĲĬЮШ 

ÑőŔƚШƣĲƚƣШƽċƚШƖĲƓĲċƣĲĬШċƣШΡШĬŔǭĲƖĲŰƣШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣƚШŉŸƖШĲƻĲƖǃШƚċůƓũĲЯШƣŸШŸĤƣċŔŰШċШ

ũŸŊċƖŔƣőůŔĦШĬĲĦƖĲċƚĲШŔŰШƓĲŰĲƣƖċƣŔŸŰШƽŔƣőШċШĬĲĦƖĲċƚĲШŔŰШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЮШÑőĲШũŔƕƨŔĬШũŔůŔƣШ

ĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣШċƣШΞΜШůůШŸŉШƓĲŰĲƣƖċƣŔŸŰЮШ 

 

[ŔŊЮШΞЮΝΤаШ[ċũũШĦŸŰĲШƣĲƚƣШĲƕƨŔƓůĲŰƣЮ 

 



ΡΡ 
 

ƣƣĲƖĤĲƖŊЮũŔůŔƣƚ 

xŔƕƨŔĬШũŔůŔƣШƣĲƚƣӀШŔƣШĦŸƖƖĲƚƓŸŰĬƚШƣŸШƣőĲШċůŸƨŰƣШŸŉШƽċƣĲƖШƣőċƣШċШƚĲĬŔůĲŰƣШőċƚШƽőĲŰШƣőĲШ

ƚƣƖĲŰŊƣőШŔƚШĲǂĦĲƓƣŔŸŰċũũǃШũŸƽШыΝрΞШťÂċШŸŉШƚőĲċƖШƚƣƖĲŰŊƣőьрӂШƓĲŰĲƣƖċƣŔŸŰШŸŉШƣőĲШĦŸŰĲШƣŸШΞΜШ

ůůЮШìĲШƖĲƓĲċƣĲĬШƣőŔƚШůĲċƚƨƖĲШǯƻĲШƣŔůĲƚаШΞрΟШƣŔůĲƚШĤĲŉŸƖĲШƖĲċĦőŔŰŊШƣőĲШΞΜШůůЯШċŰĬШΞрΟШ

ƣŔůĲƚШċŉƣĲƖШƽĲШƖĲċĦőĲĬШƣőĲШΞΜШůůЮШìĲШƨƚĲĬШŔƣШƣŸШŸĤƣċŔŰШƣőĲШƓũċƚƣŔĦŔƣǃШƻċũƨĲƚШƣőċƣШ

ĦőċƖċĦƣĲƖŔƚĲШƣőĲШƚĲĬŔůĲŰƣƚШŸŉШƣőĲШ]ƨũŉШŸŉШÉƕƨŔũũċĦĲШċĦĦŸƖĬŔŰŊШƣŸШƣőĲШÖÉ9ÉШƚƣċŰĬċƖĬƚЮШìĲШ

ůŔǂШĲƻĲƖǃШƚċůƓũĲШƽŔƣőШƚŸůĲШƽċƣĲƖШċŰĬШƣċťĲШƣőĲШůĲċƚƨƖĲЮШÑőĲШƚċůƓũĲƚШƽĲƖĲШƓũċĦĲĬШŔŰШƣőĲШ

ŸƻĲŰШŉŸƖШċƣШũĲċƚƣШΞΠШőŸƨƖƚШċƣШΝΜΜ9̒ШĬĲŊƖĲĲƚШĤĲŉŸƖĲШůĲċƚƨƖŔŰŊШƣőĲŔƖШĬƖǃШůċƚƚЮШ 

[ƨƖƣőĲƖЯШƣőĲШƚċůƓũĲƚШƽĲƖĲШƖĲůŸƻĲĬШŉƖŸůШƣőĲШŸƻĲŰЯШċŰĬШƣőĲŔƖШĬƖǃШůċƚƚШƽċƚШůĲċƚƨƖĲĬЮШÑőŔƚШ

ƚƣĲƓШƽċƚШĦƖƨĦŔċũШƣŸШŸĤƣċŔŰШƣőĲШůŸŔƚƣƨƖĲШĦŸŰƣĲŰƣЯШƽőŔĦőШĦċŰШĤĲШĦċũĦƨũċƣĲĬШŉƖŸůШƣőĲШ

ŉŸũũŸƽŔŰŊШĲǂƓƖĲƚƚŔŸŰаШ 

 ШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШШ‫
ȟ ȟ  ȟ ȟ

ȟ ȟ  
 Ͻρππ 

ÂũċƚƣŔĦШũŔůŔƣШƣĲƚƣаШċũũШƣőĲШƚċůƓũĲƚШƽĲƖĲШǯƖƚƣШĬƖŔĲĬШůċŰƨċũũǃШƽŔƣőШƓċƓĲƖЮШÑőĲŰШƽĲШƣŸŸťШƚůċũũШ

ċůŸƨŰƣƚШŸŉШƚĲĬŔůĲŰƣƚШċŰĬШƖŸũũĲĬШƣőĲůШƨŰƣŔũШƽĲШƚċƽШƚƨƓĲƖǯĦŔċũШĦƖċĦťƚШыŔŉШƣőĲШĦƖċĦťƚШċƖĲШ

ůŔƚƚŔŰŊЯШŔƣШůĲċŰƚШƣőĲШƚċůƓũĲШŔƚШŰŸƣШĬƖǃШƚƨǭŔĦŔĲŰƣũǃьЮШ ŉƣĲƖШƽĲШŸĤƚĲƖƻĲĬШƣőĲШĦƖċĦťƚЯШƣőĲШ

ƚċůƓũĲШƽċƚШƓũċĦĲĬШŔŰƣŸШċŰШŸƻĲŰШƽŔƣőШŸƻĲƖШΝΜΜ9̒ШĬĲŊƖĲĲƚШŉŸƖШċƣШũĲċƚƣШΞΠШőŸƨƖƚЮШ 

 

 

~ŸĬĲũũŔŰŊ 
ÑƽŸШůŸĬĲũũŔŰŊШċƓƓƖŸċĦőĲƚШƽĲƖĲШƨƚĲĬШƣŸШĲƚƣŔůċƣĲШƣőĲШƓĲċťШŊƖŸƨŰĬШċĦĦĲũĲƖċƣŔŸŰШыÂ] ьШ

ƻċũƨĲƚШċŰĬШΟ?ШƚũŸƓĲШƚƣċĤŔũŔƣǃШŔŰШƣőĲШ]ƨũŉШŸŉШÉƕƨŔũũċĦĲЮШ7ċƚĲĬШŸŰШƣőĲШċƻċŔũċĤũĲШĬċƣċЯШƽĲШ

ĲƻċũƨċƣĲĬШ ƣőĲШ ŉċĦƣŸƖƚШ ƣőċƣШ ůŸƚƣũǃШ ŔŰǰƨĲŰĦĲШ ƣőĲШ ƚƣċĤŔũŔƣǃШ ŸŉШ ƚůċũũрƚĦċũĲШ ƚƨĤůċƖŔŰĲШ

ũċŰĬƚũŔĬĲƚШċŰĬШĬĲĲƓĲŰШŸƨƖШťŰŸƽũĲĬŊĲШŸŰШƣőĲШƣĲĦƣŸŰŔĦШŔŰǰƨĲŰĦĲШŸŰШƣőĲƚĲШŉĲċƣƨƖĲƚШ

ĲƻŸũƨƣŔŸŰЮ 

ÉĦŸŸƓƚШΟ?ШƚŸŉƣƽċƖĲаШΟ?ШƚũŸƓĲШƚƣċĤŔũŔƣǃШůŸĬĲũũŔŰŊ 

Ο?Ш ƚũŸƓĲШ ƚƣċĤŔũŔƣǃШ ċŰċũǃƚŔƚШ ƽĲƖĲШ ƓĲƖŉŸƖůĲĬШ ƽŔƣőШÉĦŸŸƓƚΟ?ШƚŸŉƣƽċƖĲЯШ ƽőŔĦőШƽċƚШ

ĬĲƻĲũŸƓĲĬШĤǃШƣőĲШÖЮÉЮШ]ĲŸũŸŊŔĦċũШÉƨƖƻĲǃШыÖÉ]ÉьЯШƣőċƣШĲŰċĤũĲƚШƣőĲШƨƚĲƖШƣŸШĲƻċũƨċƣĲШƣőĲШ

ƚũŸƓĲШƚƣċĤŔũŔƣǃШƣőƖŸƨŊőШċШΟ?ШċƓƓƖŸċĦőШŸŉШĦŸůƓũĲǂШƣŸƓŸŊƖċƓőŔĲƚШĤċƚĲĬШŸŰШċШĬŔŊŔƣċũШ



ΡΣ 
 

ĲũĲƻċƣŔŸŰШůŸĬĲũШы?E~ьЮШÑőƖŸƨŊőШƣƽŸШůċŔŰШůĲƣőŸĬƚШы7ŔƚőŸƓШƚŔůƓũŔǯĲĬШŸƖШƣőĲШ§ƖĬŔŰċƖǃШ

[ĲũũĲŰŔƨƚШůĲƣőŸĬьЯШƓŸƣĲŰƣŔċũШũċŰĬƚũŔĬĲШċƖĲШůŸĬĲũũĲĬШŉŸƖШĲċĦőШĦĲũũШŸŉШċШ?E~ЮШ 

ÅĲƚƨũƣƚШċƖĲШƚőŸƽŰШŔŰШƣĲƖůƚШŸŉШƣőĲШĬŔƚƣƖŔĤƨƣŔŸŰШŸŉШƣőĲШůŔŰŔůƨůШ[ċĦƣŸƖШŸŉШÉċŉĲƣǃШы[ŸÉьШŉŸƖШ

ƓŸƣĲŰƣŔċũШƚũŔƓШƚƨƖŉċĦĲƚЯШċƚШƽĲũũШċƚШƣőĲŔƖШƻŸũƨůĲƚШċŰĬШċƖĲċƚШы[ŔŊЮШΞЮΝΥьЮ 

fƣШŔƚШĤċƚĲĬШŸŰШċŰШĲǂƣĲŰĬĲĬШũŔůŔƣрĲƕƨŔũŔĤƖŔƨůШċŰċũǃƚŔƚШŔŰƣŸШƣőƖĲĲрĬŔůĲŰƚŔŸŰƚЯШƣŸШĦŸůƓƨƣĲШ

ƓŸƣĲŰƣŔċũШƚũŸƓĲШŉċŔũƨƖĲƚШŸŰШċШƚƓőĲƖŔĦċũШƚũŔƓШƚƨƖŉċĦĲЮШÑőŔƚШċŰċũǃƚŔƚШĬŔƻŔĬĲƚШċШƓŸƣĲŰƣŔċũШŉċŔũƨƖĲШ

ŔŰƣŸШƻĲƖƣŔĦċũШĦŸũƨůŰƚШċũũŸƽŔŰŊШƣőĲШĲƚƣŔůċƣŔŸŰШŸŉШƚőĲċƖШƖĲƚŔƚƣċŰĦĲШŉŸƖШĲċĦőШƻĲƖƣŔĦċũШƚĲĦƣŔŸŰЮШ

 ŸƖůċũШƚƣƖĲƚƚĲƚШċƖĲШĲƚƣŔůċƣĲĬШċƣШƣőĲШĤċƚĲШŸŉШĲċĦőШĦŸũƨůŰШƣőċƣШŔŰƣĲƖƚĲĦƣƚШċШƣƖŔċũШƚƨƖŉċĦĲЮШ

EċĦőШĦŸũƨůŰШŔƚШċƚƚƨůĲĬШƣŸШĤĲШċШƖŔŊŔĬШůċƚƚШƽŔƣőШŰŸШŔŰƣĲƖŰċũШĬĲŉŸƖůċƣŔŸŰЮШ?ŔǭŔĦƨũƣŔĲƚШ

ƖĲũċƣĲĬШƣŸШƣőĲШĲƚƣŔůċƣĲШŸŉШƚŔĬĲрŉŸƖĦĲƚЯШċƖĲШƚŸũƻĲĬШƨƚŔŰŊШƣőĲШƓƖŸƓŸƚĲĬШũŔůŔƣШĲƕƨŔũŔĤƖŔƨůШ

ůĲƣőŸĬƚаШƣőĲШƚƣċĤŔũŔƣǃШŔƚШĦŸůƓƨƣĲĬШĤċƚĲĬШŸŰШċШůŸůĲŰƣШĲƕƨŔũŔĤƖŔƨůШċƖŸƨŰĬШċŰШċǂŔƚШŸŉШ

ƖŸƣċƣŔŸŰЮШÑőĲШƣƽŸШũŔůŔƣрĲƕƨŔũŔĤƖŔƨůШůĲƣőŸĬƚШĬŔǭĲƖШŔŰШőŸƽШƣőĲǃШĲƚƣŔůċƣĲШƣőĲШŰŸƖůċũШŉŸƖĦĲƚШ

ƣőċƣШċĦƣШŸŰШƣőĲШƣƖŔċũШƚƨƖŉċĦĲƚЮШ[ŸƖШŸƨƖШċŰċũǃƚŔƚШƽĲШƨƚĲĬШƣőĲШ7ŔƚőŸƓШƚŔůƓũŔǯĲĬШůĲƣőŸĬЯШ

ƽőŔĦőШƓƖŸƻŔĬĲƚШ[ŸÉШƻċũƨĲƚШĤċƚĲĬШŸŰШċŰШŔƣĲƖċƣŔŸŰШƓƖŸĦĲƚƚШыÅĲŔĬШĲƣШċũЮШΞΜΝΡьЮ 

xċŰĬƚũŔĬĲШ ƚŔǍĲШ ƖċŰŊĲШ ыĲŔƣőĲƖШ ċƖĲċШ ŸƖШ ƻŸũƨůĲьЯШ ƚƨĤƚƨƖŉċĦĲШ ůċƣĲƖŔċũШ ƓƖŸƓĲƖƣŔĲƚШ ċŰĬШ

ĲċƖƣőƕƨċťĲШũŸċĬŔŰŊШĲǭĲĦƣШċƖĲШĬĲǯŰĲĬШĤǃШƣőĲШƨƚĲƖШƣŸШċĬĬƖĲƚƚШƣőĲШŔŰǰƨĲŰĦĲШŸŉШƚĲƻĲƖċũШ

ŉċĦƣŸƖƚШŸŰШƚũŸƓĲШƚƣċĤŔũŔƣǃЮШ 

 

[ŔŊЮШΞЮΝΥШEǂċůƓũĲШŸŉШΟ?ШƚũŸƓĲШƚƣċĤŔũŔƣǃШŸŉШċШƻŸũĦċŰŸШĲĬŔǯĦĲШĦŸůƓƨƣĲĬШƨƚŔŰŊШƣőĲШÉĦŸŸƓƚШ
Ο?ШƚŸŉƣƽċƖĲШыÅĲŔĬШĲƣШċũЮШΞΜΝΡьЮ 



ΡΤ 
 

ÂĲċťШŊƖŸƨŰĬШċĦĦĲũĲƖċƣŔŸŰШыÂ] ьШĲƻċũƨċƣŔŸŰ 

ÂƚőċťĲШƚŸŉƣƽċƖĲШŔƚШċŰШŔůƓƖŸƻĲĬШƻĲƖƚŔŸŰШŸŉШƣőĲШÉc uEШƚŸŉƣƽċƖĲЯШƨƚĲĬШƣŸШĲǂċůŔŰĲШƣőĲШΝ?Ш

ƚŔƣĲШĲǭĲĦƣƚШĬƨĲШƣŸШĲċƖƣőƕƨċťĲШũŸċĬŔŰŊШŸŉШċШƚƣƨĬǃШċƖĲċШыÉĦőŰċĤĲũШĲƣШċũЮШΝΦΤΞбШÉċŰęШĲƣШċũЮШ

ΝΦΦΝьЮШÑőĲШċŰċũǃƚŔƚШŔƚШĤċƚĲĬШŸŰШŔƣĲƖċƣŔƻĲШĦċũĦƨũċƣŔŸŰƚШŸŉШƣőĲШƖĲƚƓŸŰƚĲШŸŉШċШũċǃĲƖĲĬШůŸĬĲũШ

ĦƖŸƚƚĲĬШĤǃШƚőĲċƖШƽċƻĲƚШƣƖċƻĲũũŔŰŊШŔŰШƣőĲШƻĲƖƣŔĦċũШĬŔƖĲĦƣŔŸŰЮШÑőĲШŔŰƓƨƣШŔƚШċШƖĲƚƓŸŰƚĲШ

ƚƓĲĦƣƖƨůШċŰĬШƣőĲШůĲĦőċŰŔĦċũШƓƖŸƓĲƖƣŔĲƚШŸŉШĲċĦőШũċǃĲƖШŉŸƖůŔŰŊШƣőĲШůŸĬĲũЯШĲǂƓƖĲƚƚĲĬШŔŰШ

ƣĲƖůƚШŸŉШƣőŔĦťŰĲƚƚЯШĬĲŰƚŔƣǃЯШƚőĲċƖШƽċƻĲШƻĲũŸĦŔƣǃШċŰĬШĬċůƓŔŰŊЮШ 

ÑőĲШƖĲƚƨũƣƚШċƖĲШĲǂƓƖĲƚƚĲĬШŔŰШƣĲƖůƚШŸŉШĬċůƓŔŰŊШƻĲƖƚƨƚШĲǭĲĦƣŔƻĲШƚőĲċƖШƚƣƖĲƚƚĲƚЯШƽőŔĦőШ

ĲŰċĤũĲШƣŸШĲƻċũƨċƣĲШ ŔŉШ ċШ ũċǃĲƖШ ŔŰƚŔĬĲШ ƣőĲШ ůŸĬĲũЯШ ŔƚШ ƚƨĤŢĲĦƣШ ƣŸШ ċůƓũŔǯĦċƣŔŸŰШ ŸƖШ

ĬĲċůƓũŔǯĦċƣŔŸŰЮ 
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9c ÂÑEÅШΟШ 
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uĲǃƽŸƖĬƚаШƚƨĤůċƖŔŰĲШĦċŰǃŸŰШőĲċĬƽċũũƚЯШůŸƖƓőŸůĲƣƖǃЯШĦċŰǃŸŰШőĲċĬƽċũũШĲƻŸũƨƣŔŸŰ 

 

ĤƚƣƖċĦƣ 

Submarine canyons along the Ionian Calabrian Margin (ICM) record a complex interplay 

between tectonic activity, sediment dynamics, and fluid migration in an active 

subduction setting. Using high-resolution multibeam bathymetry and high-resolution 

seismic data, this study reconstructs the evolution of submarine canyon headwalls, 

characterise their internal architecture, and provides insights into the role of fluid-

charged sediments in shaping the continental slope. The continental shelf and upper 

slope of the ICM host numerous canyon headwalls and erosional submarine gullies 

associated to acoustic blanking and vertical fluid conduits, which provide evidence of 

shallow gas escape. These structures occur preferentially near structural highs and fault 

terminations, suggesting tectonic focusing of fluids. We propose three different models 

for canyon headwall inception and early evolution along the ICM: (1) initiation by fluid-

driven escape alignment and submarine gully formation on gently dipping slopes for Type 

I canyon headwalls; (2) terrestrial river incision followed by canyon headwall erosion 

through retrogressive slope failures for complex headwalls approaching the shelf break 

in areas with higher uplift rate (Type II); and (3) canyon headwall development linked to 
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sustained sediment deliver by terrestrial rivers combined with sediment bypass operated 

by bottom currents in areas of lower uplift (Type III).  

Our findings highlight the role of subsurface fluids and margin architecture in driving 

different submarine canyon headwall evolution and emphasize their significance for 

geohazard assessment along the Calabrian Arc. 

 

fŰƣƖŸĬƨĦƣŔŸŰ 

Submarine canyons are large steep-walled valleys and major erosional features incising 

continental margins. They are considered among the major pathways that funnel 

sediment-laden flows and litter (Pierdomenico et al. 2020; Bernhardt et al. 2021). Their 

morphology, origin, and evolution vary widely depending on the tectonic setting, 

sediment supply, and subsurface fluid migration (May et al. 1983; Harris & Whiteway, 

2011; Berné et al., 2014; Huang et al. 2014; Li et al. 2022). fŰШƣőĲШ~ĲĬŔƣĲƖƖċŰĲċŰШƖĲŊŔŸŰЯШ

ƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚШƚƣċŰĬШŸƨƣШŉŸƖШƣőĲŔƖШŊĲŸůŸƖƓőŸũŸŊŔĦċũШĦŸŰǯŊƨƖċƣŔŸŰЮШ9ũŸƚĲƖШƚƓċĦŔŰŊЯШ

őŔŊőĲƖШĤƖċŰĦőŔŰŊШĬĲŊƖĲĲЯШƚůċũũĲƖШċƖĲċШċŰĬШĬĲƓƣőШƖċŰŊĲЯШĦŸůƓċƖĲĬШƣŸШŊũŸĤċũШĦċŰǃŸŰШ

ŊĲŸůŸƖƓőŸũŸŊŔĦċũШċŰĬШƚƣċƣŔƚƣŔĦċũШƚƣƨĬŔĲƚШыcċƖƖŔƚШċŰĬШìőŔƣĲƽċǃЯШΞΜΝΝбШcċƖƖŔƚШĲƣШċũЮШΞΜΝΡбШ

7ĲƖŰőċƖĬƣШĲƣШċũЮШΞΜΞΝбШ7ƨőƖŔŊШĲƣШċũЮШΞΜΞΞбШ9ĲƖċůŔĦŸũċШĲƣШċũЮШΞΜΞΠбШ9ĲƖƖŔũũŸрEƚĦŸƖŔǍċШĲƣШċũЮШ

ΞΜΞΠьЯШƽőŔĦőШůċťĲƚШƣőĲůШĲǂĦĲƓƣŔŸŰċũШĦċƚĲШƚƣƨĬŔĲƚШƣŸШĬĲĲƓĲŰШŸƨƖШƨŰĬĲƖƚƣċŰĬŔŰŊШŸŉШ

ĦċŰǃŸŰШŔŰŔƣŔċƣŔŸŰШƓƖŸĦĲƚƚĲƚЮШThe Ionian Calabrian Margin (ICM), located at the junction of 

the Apennine and Hellenic subduction systems, represents a key natural laboratory to 

study the interactions between natural processes that act on different space and time 

scales (Ceramicola et al. 2024). 

9ċŰǃŸŰƚШ ŔŰĦŔƚŔŰŊШ ƣőĲШ fŸŰŔċŰШ9ċũċĤƖŔċŰШ ůċƖŊŔŰШ ыf9~ьШ őċƻĲШ ĤĲĲŰШ ƣőĲШ ƚƨĤŢĲĦƣШ ŸŉШ

ŊĲŸůŸƖƓőŸũŸŊŔĦċũЯШƚƣƖċƣŔŊƖċƓőŔĦШċŰĬШŊĲŸőċǍċƖĬШƚƣƨĬŔĲƚШĤĲĦċƨƚĲШƣőĲǃШƖĲĦŸƖĬШċШĦŸůĤŔŰĲĬШ

ŔŰǰƨĲŰĦĲШŸŉШƣĲĦƣŸŰŔĦƚЯШƚĲĬŔůĲŰƣШƖŸƨƣŔŰŊШċŰĬШƚĲċрũĲƻĲũШĦőċŰŊĲШŸŰШċŰШċĦƣŔƻĲШĦŸŰƻĲƖŊĲŰƣШ

ůċƖŊŔŰШыÂŸũŸŰŔċШĲƣШċũЮЯШΞΜΝΝбШ9ĲƖċůŔĦŸũċШĲƣШċũЮЯШΞΜΝΠбШ9ŸƚƣĲЯШΞΜΝΠбШ9ĲƖċůŔĦŸũċШĲƣШċũЮШΞΜΝΡбШ

9ĲƖċůŔĦŸũċШĲƣШċũЮШΞΜΞΠьЮШÑőŔƚШƽċƚШƓŸƚƚŔĤũĲШƣőċŰťƚШƣŸШƣőĲŔƖШƨŰŔƕƨĲШũŸĦċƣŔŸŰЯШŸŰШċШŉŸƖĲċƖĦШ

ĤċƚŔŰЯШƽőŔĦőШŔƚШċĤũĲШƣŸШƓƖĲƚĲƖƻĲШċŰĬШƣőƨƚШċĦƣШċƚШċШƖĲƓŸƚŔƣŸƖǃШŉŸƖШǯŰŊĲƖƓƖŔŰƣƚШŸŉШĬŔǭĲƖĲŰƣШ
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ŊĲŸũŸŊŔĦċũШƓƖŸĦĲƚƚĲƚЯШƽŔƣőШůŸĬĲƖċƣĲШƚĲĬŔůĲŰƣċƣŔŸŰШƖċƣĲƚШŸŉШΜЮΜΠрΜЮΞΣШůůоǃШы?ŸũũШĲƣШċũЮШ

ΞΜΞΟьЮ 

While previous studies have focused on deep-water mud volcanoes and pockmark 

provinces along the Calabrian Accretionary Prism (Panieri et al. 2013; Loher et al. 2018; 

Cuffaro et al. 2019; Ceramicola et al. 2020; Doll et al. 2023; Doll et al. 2025), less attention 

has been given to the shelf and upper-slope domains, where canyons headwalls incise 

the continental shelf and shallow gas accumulated within fine-grained Holocene 

sediments.ШШƽŔĬĲШŊĲŸůŸƖƓőŸũŸŊŔĦċũШĬŔƻĲƖƚŔƣǃШĦőċƖċĦƣĲƖŔƚĲШĦċŰǃŸŰШőĲċĬƽċũũƚШċũŸŰŊШƣőĲШ

f9~Шы9ŸƚƣĲЯШΞΜΝΠьЮШÑőĲŔƖШĲƻŸũƨƣŔŸŰШƚƣċƖƣĲĬШŔŰШÂũĲŔƚƣŸĦĲŰĲШƽőĲŰШċШƖċƓŔĬШƨƓũŔŉƣШŸŉШƣőĲШ

ŸŰƚőŸƖĲШċƖĲċƚШƣŸŸťШƓũċĦĲЯШƽŔƣőШċШΜЮΥШƣŸШΝЮΠШůůоǃШƖċƣĲШыìĲƚƣċƽċǃЯШΝΦΦΟбШ[ĲƖƖċŰƣŔШĲƣШċũЮШ

ΞΜΜΤбШ9ŸƚƣĲЯШΞΜΝΠбШxŔĤĲƖċƣŸƖĲШĲƣШċũЮШΞΜΞΟьЮ 

High-resolution bathymetric and seismic surveys revealed a dense canyon network 

between Capo Spartivento and the Corigliano Basin, intersecting structural highs such 

as the Stilo Swell, the Crotone Swell, Fedra and Federica domes (Ceramicola et al., 2014; 

Mangano et al. 2021; Mangano et al., 2023; Falsetta et al. 2024; Argnani et al. 2025). 

Canyon headwalls classified as retrogressive, deeply incise the continental shelf, and in 

some cases reach the coastline posing a direct threat to coastal infrastructure and 

communities (Ceramicola et al. 2024). 

This chapter integrates multibeam and high-resolution seismic data to investigate: 

¶ the distribution and characteristics of fluid-related features in the shallower 

sector of the subsurface along the ICM. 

¶  the mechanisms linking fluid migration, slope instability, and canyon headwall 

inception and evolution. 
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]ĲŸũŸŊŔĦċũШċŰĬШÑĲĦƣŸŰŔĦШÉĲƣƣŔŰŊ 

The Ionian Calabrian Margin extends between the Gulf of Taranto in the north and the 

Messina Strait to the south (Fig. 3.1). It comprises the forearc basin of the Calabrian 

subduction complex, composed of Neogene accretionary sediments overlying the 

downgoing Ionian oceanic crust. Structural highs, such as the Amendolara and Crotone 

ridges, Stilo Swell and Fedra and Federica domes, separate slope basins filled with Plio-

Quaternary turbidites and hemipelagic muds (Polonia et al., 2011; Mangano et al. 2023; 

Corradino et al., 2023; Argnani et al. 2025). 

The margin is affected by an ongoing km-scale uplift  that led to the formation of 

Pleistocene marine terraces (Zecchin et al. 2011; Zecchin et al. 2016). Compressional 

deformation is locally accompanied by strike-slip and normal faulting, generating 

fracture networks that facilitate fluid migration (Ceramicola et al., 2024). Seismic profiles 

showed wipeout zones and acoustic chimneys ascending from Miocene and Messinian 

strata toward the seabed, indicative of deep-rooted fluid pathways (Loher et al., 2018). 

The continental shelf is narrow (up to 7 km wide), while the continental slope is severely 

incised by submarine canyons and small-scale channelised systems such as submarine 

gullies. High-resolution seismic data revealed wide subsurface areas characterised by 

acoustic blanking consistent with trapped gas at shallow depth (Coste, 2014). 
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Fig. 3.1 A) Location of the study area; B) map of the Ionian Calabrian Margin showing main 

structural  features and submarine canyon systems analysed in this study. Canyon 

headwalls are marked with grey polygons, while their thalwegs are marked in red. 

 

?ċƣċШċŰĬШ~ĲƣőŸĬƚ 
ÑőĲШĤċƣőǃůĲƣƖŔĦШĬċƣċƚĲƣШƨƚĲĬШŔŰШƣőŔƚШƚƣƨĬǃШƽċƚШċĦƕƨŔƖĲĬШŔŰШƣőĲШŉƖċůĲШŸŉШƣőĲШ~ ]f9Ш

ы~ċƖŔŰĲШ]ĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfƣċũŔċŰШ9ŸċƚƣƚьШƓƖŸŢĲĦƣЮШ7ċƣőǃůĲƣƖǃШĬċƣċШƽĲƖĲШƨƚĲĬШƣŸШ

ŸĤƣċŔŰШċШ?E~ШċĦƖŸƚƚШƣőĲШƽőŸũĲШfŸŰŔċŰШ9ċũċĤƖŔċŰШ~ċƖŊŔŰЮШ~ƨũƣŔƓũĲШŊƖŔĬƚШƽĲƖĲШƓƖŸĬƨĦĲĬШ

ƽŔƣőШĬŔǭĲƖĲŰƣШƖĲƚŸũƨƣŔŸŰШĬĲƓĲŰĬŔŰŊШŸŰШƣőĲШƽċƣĲƖШĬĲƓƣőЮ 
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cŔŊőрƖĲƚŸũƨƣŔŸŰШƚĲŔƚůŔĦШĬċƣċШƽĲƖĲШƨƚĲĬШƣŸШŔŰƻĲƚƣŔŊċƣĲШƣőĲШƚƨĤƚĲċǰŸŸƖШƽŔƣőШċШƓċƖƣŔĦƨũċƖШ

ŉŸĦƨƚШŸŰШċĦŸƨƚƣŔĦШŉċĦŔĲƚШŔŰĬŔĦċƣŔƻĲШŸŉШƣőĲШƓƖĲƚĲŰĦĲШŸŉШƓƖĲĬŔƚƓŸƚŔŰŊШŉċĦƣŸƖƚШƣŸШĦċŰǃŸŰШ

ŔŰŔƣŔċƣŔŸŰШċŰĬШ ŉƨƖƣőĲƖШ ĬĲƻĲũŸƓůĲŰƣЮШ ÑőĲƚĲШ ĦŸůƓƖŔƚĲШ ƣőĲШ ƓƖĲƚĲŰĦĲШ ŸŉШ ǰƨŔĬƚЯШ

ƨŰĦŸŰŉŸƖůŔƣŔĲƚЯШŉċƨũƣƚЯШċŰĬШĬŔƓƓŔŰŊШƚƣƖċƣċЮШÑőĲƚĲШĬċƣċƚĲƣƚШƽĲƖĲШċĦƕƨŔƖĲĬШĬƨƖŔŰŊШƣőƖĲĲШ

ĬŔǭĲƖĲŰƣШƖĲƚĲċƖĦőШĦċůƓċŔŊŰƚШыĬċƣċШƚƓċƣŔċũШĬŔƚƣƖŔĤƨƣŔŸŰШŔŰШ[ŔŊЮШΟЮΞьаШ~ ]f9Шы~ċƖŔŰĲШ

]ĲŸőċǍċƖĬƚШċũŸŰŊШƣőĲШfƣċũŔċŰШ9ŸċƚƣƚьЯШì]?ÑШċŰĬШ~EÉ9Шы~ŸƖƓőŸũŸŊǃШċŰĬШEƻŸũƨƣŔŸŰШŸŉШƣőĲШ

ÉƨĤůċƖŔŰĲШ9ċŰǃŸŰƚШŔŰШƣőĲШfŸŰŔċŰШ~ċƖŊŔŰШŸŉШ9ċũċĤƖŔċьЮ 

 

[ŔŊЮΟЮΞШxŸĦċƣŔŸŰШŸŉШƣőĲШƚĲũĲĦƣĲĬШĬċƣċƚĲƣƚШƨƚĲĬШŔŰШƣőŔƚШƚƣƨĬǃЯШĦŸũũĲĦƣĲĬШŔŰШƣőĲШŉƖċůĲШŸŉШƣőƖĲĲШ

ĬŔǭĲƖĲŰƣШƖĲƚĲċƖĦőШĦċůƓċŔŊŰШŸƻĲƖШƣőĲШũċƚƣШΞΜШǃĲċƖƚЮ 
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ÅĲƚƨũƣƚ 

The Ionian Calabrian Margin exhibits a stepped slope morphology, segmented into a 

series of structural highs and basins that strongly influence submarine canyon 

distribution and morphology (Fig.3.1). Ten different canyon systems incise the ICM from 

north to south. The continental shelf is narrow and gently dipping reaching a maximum 

width of 7 km near structural highs such as the Stilo Swell, while elsewhere its width 

ranges between 20 metres to 1 kilometre. The upper continental  slope is steep and 

dissected by a dense network of submarine canyons and gullies that merge into wider 

branches. The lower continental slope is characterised by the absence of canyon mouths 

in the deeper portion of the basin.  

The continental shelf surface is locally uneven, as elongated depressions and dome-like 

mounds disrupt the seabed. These are particularly frequent near the headwalls of the 

Assi and Esaro di Crotone canyons, located in proximity of the structural highs, such as 

the Stilo Swell and the Fedra and Federica domes. Submarine canyon depth ranges from 

50 m near the shelf break to over 1,000 m on the lower slope.  

 

~ŸƖƓőŸůĲƣƖŔĦШĦőċƖċĦƣĲƖŔƚċƣŔŸŰШŸŉШƚƨĤůċƖŔŰĲШĦċŰǃŸŰƚ 

The morphology of the canyon headwalls varies along the margin. Most of them are 

complex, with multiple submarine gullies and channels conveying into the main 

branches. Based on the observed morphologies, branching degree and location we 

classified them into three main categories: 

¶ Type I: characterised by a low branching degree, located in proximity of structural 

highs, and composed by one or a limited number of canyon headwalls and 

branches, such as the Assi and Esaro di Crotone canyons (an example in Fig. 

3.3A). The headwalls are confined to the continental slope with no apparent 

connection to the onshore drainage system.  

¶ Type II: characterised by multiple  complex canyon headwalls that incise the 

continental shelf and slope with multiple branches that coalescence into a single 
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thalweg at greater depths but show no evidence of direct connection to the 

onshore drainage system. Numerous retrogressive slide scar characterise these 

headwalls, with small and arcuate geometry. They comprise the Botricello, 

Lipuda-Neto and some headwalls of the Squillace submarine canyon systems (an 

example in Fig. 3.3B).  

¶ Type III: connected to the onshore drainage system, these headwalls deeply 

incising the continental shelf with amphitheatre-shaped headwalls and terraces 

indicative of retrogressive erosion by slope failure (Fig. 3.3C). Numerous 

bedforms of different size shape the thalwegs below these headwalls, which are 

wider than Type II. The highest branching degree among all canyon headwall types 

characterise the shallower sectors of Type III, with singular failure scarps more 

scarcely spaced over the area. This type comprises the Squillace, Corigliano, 

Crati, Caulonia-Siderno, Punta Alice and Bovalino canyon systems. 
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Fig. 3.3ШEǂċůƓũĲШŸŉШƣőĲШƣőƖĲĲШƣǃƓĲƚШŸŉШĦċŰǃŸŰШőĲċĬƽċũũƚШĬĲƚĦƖŔĤĲĬШċũŸŰŊШƣőĲШf9~аШ ьШƣǃƓĲШ

fаШƣőĲШ ƚƚŔШĦċŰǃŸŰШőĲċĬƽċũũШŔƚШĦŸůƓŸƚĲĬШĤǃШƚůċũũШũċŰĬƚũŔĬĲШƚĦċƖƚШƽŔƣőШċШůĲċŰШƚũŸƓĲШ



ΣΦ 
 

ŊƖċĬŔĲŰƣШŸŉШΞШĬĲŊƖĲĲƚЮШ7ьШƣǃƓĲШffаШċШĦċŰǃŸŰШőĲċĬƽċũũШĤĲũŸŰŊŔŰŊШƣŸШƣőĲШÉƕƨŔũũċĦĲШĦċŰǃŸŰШ

ƚǃƚƣĲůШĦŸůƓŸƚĲĬШŸŉШƚĲƻĲƖċũШůŔŰŸƖШƚũŔĬĲШƚĦċƖƚШċŰĬШċШƣőċũƽĲŊШƽŔƣőШċШůĲċŰШŊƖċĬŔĲŰƣШŸŉШΠШ

ĬĲŊƖĲĲƚЮШ~ƨũƣŔƓũĲШĤċĦťрƚƣĲƓƓŔŰŊШƚũŔĬĲШƚĦċƖƚШŔŰĬŔĦċƣĲШƖĲƣƖŸŊƖĲƚƚŔƻĲШĲƖŸƚŔŸŰШƽŔƣőШċШĦŸŰĦċƻĲШ

ċŰĬШƚĲůŔрĦŔƖĦƨũċƖШŊĲŸůĲƣƖǃбШ9ьШÑǃƓĲШfffаШċШĦċŰǃŸŰШőĲċĬƽċũũШĤĲũŸŰŊŔŰŊШƣŸШƣőĲШxŔƓƨĬċр ĲƣŸШ

ĦċŰǃŸŰШƚǃƚƣĲůШы9ŔƖŸʎШĦċŰǃŸŰьШĦŸůƓŸƚĲĬШĤǃШƚĲƻĲƖċũШƚũŔĬĲШƚĦċƖƚШċŰĬШƣőċũƽĲŊШĤĲĬŉŸƖůƚШ

ƽŔƣőШ ċШ ůĲċŰШ ƣőċũƽĲŊШ ŊƖċĬŔĲŰƣШ ŸŉШ ΣЮΡШ ĬĲŊƖĲĲƚЮШ ÑőŔƚШőĲċĬƽċũũШƖĲċĦőĲƚШ ƣőĲШ ĦŸċƚƣċũШ

ŔŰŉƖċƚƣƖƨĦƣƨƖĲƚШũŸĦċƣĲĬШŢƨƚƣШƣĲŰƚШŸŉШůĲƣƖĲƚШŉƖŸůШŔƣЮШxŸĦċƣŔŸŰШŸŉШƣőĲШőĲċĬƽċũũƚШŔŰШ[ŔŊЮШΟЮΝЮ 

 

ĦŸƨƚƣŔĦШŔŰĬŔĦċƣŸƖƚШŸŉШƚőċũũŸƽШŊċƚШŸĦĦƨƖƖĲŰĦĲ 

Acoustic blanking is the most common feature that was observed on the continental 

shelf across the whole study area on high-resolution seismic datasets. Acoustic blanking 

zones commonly imaged as acoustically transparent reflections occur beneath high 

amplitude reflections and terminate at different stratigraphic levels. They also occur as 

thin vertical columnar disturbances or gas mounds with marked seabed expressions or 

wipeouts (Fig. 3.4 and Fig. 3.5). The geometry of free-gas accumulations may be 

columnar (in the case of chimneys) or acoustically transparent reflections confined in a 

stratigraphic layer, as observed on the continental shelf of the study area. 

High-resolution seismic data revealed multiple  gas mounds within the upper 30 m 

beneath the seabed, expressed as acoustically transparent zones with bright upper 

reflections and local reflector disruption, consistent with shallow free-gas 

accumulations trapped beneath fine-grained sealing layers. They were observed in the 

proximity of slope-confined canyons on the Stilo Swell (Fig. 3.4A) and near the Esaro 

Canyon, with an average area in the range of 2000-4000 square kilometres. Local uplift 

and subsidence of the seabed are observable in proximity of these gas occurrence 

features on the shelf.  

Widespread free-gas accumulations were observed in proximity to shelf-incising 

canyons, with the highest concentrations on the continental shelf of the Squillace Gulf 

(Fig. 3.5), Sibari basin and near the Esaro Canyon. These gas-charged zones extend 

laterally for tens to several hundred meters across the shelf. The distribution of gas 



ΤΜ 
 

appears to be controlled by the continental shelf morphology, with accumulations 

occurring preferentially in broader and flatter areas, rather than along steep slopes.  

 

Fig. 3.4 High-resolution seismic profile on the Stilo Swell, where a gas mound is in 

proximity of the Assi canyon headwall.  



ΤΝ 
 

 

Fig. 3.5 High-resolution seismic profile across the Squillace Canyon headwall domain 

showing acoustic blanking in the upper 20 m of sediment, gas chimneys on a canyon flank 

with acoustic wipeout due to active fluid seepage in the water column. 

 

 

 

 

 












































































































































































