
    
      Fig. 3 
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        Selection of mapped images. Mapped fractures are red. North is up. The image names are, from top to bottom: hyb2_onc_20190516_015610_tvf_l2d, hyb2_onc_20190711_002204_tvf_l2d, hyb2_onc_20190613_015921_tvf_l2d, and hyb2_onc_20190308_031420_tvf_l2d.

      

    

  
    
      Fig. 5 
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        Orientation of 4195 mapped fractures segments on Ryugu. North is up. The distribution is point-symmetrical since every fracture that points north also points south etc.

      

    

  
    
      Fig. 7 
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        Cumulative distribution of the length of fractures and fracture segments. The gray and black curves are from Delbo et al. (2022) and the blue curves are from this work on Ryugu. The dashed yellow and blue lines are power laws, fitted to the larger part of the plot. The dash-dotted red and green lines are exponential laws, fitted to the smaller part of the curves.

      

    

  
    
      Fig. 10 
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        Modeling of the evolution of a length distribution of fractures. Here, Ryugu is modeled, with Ryugu’s temperature difference and period from Table 2 and otherwise identical parameters to Bennu, as is discussed in Sect. 3.3. The gray curve is the initial random distribution of microscopic fractures at time 0. The green curve is the modeled fracture distribution after 10 000 yr. The blue and black curves are the mapped fracture distributions of Ryugu and Bennu, respectively. The yellow curve represents the maximum possible value, that is, the diameter distribution of boulders on Ryugu. Dotted values are modeled. The modeled values and the yellow host boulder distribution are now larger, since the data from Michikami et al. (2019) is now used, with more boulders found on Ryugu than on Bennu.

      

    

  
    
      Fig. 11 
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        Modeling of the evolution of a length distribution of fractures on Ryugu. The thermal expansion coefficient and Young modulus values are from Delbo et al. (2022) in Table 2. In this figure, every 10 000-yr step from 0 to 50 000 yr is shown. Dotted curves are the modeled values after 0 to 50 000 yr. Straight blue and black curves are the mapped fracture distributions of Ryugu and Bennu, respectively. The straight yellow curve represents the maximum possible value, that is, the diameter distribution of host boulders on Ryugu.

      

    

  
    
      Table A.1 

      Sensitivity indices for the analysed parameters after Saltelli et al. (2007).

      
        


	Parameter
	Sensitivity index, Si
	Value used for Ryugu





	α
	1.55 × 109
	2.6 × 10−5
	K−1



	C
	5.92 × 107
	3 × 10−4
	



	v
	1.41 × 105
	0.2
	



	n
	6.73 × 104
	3.84
	



	P
	1.32 × 104
	7.636
	h



	E
	3.84 × 103
	5.3
	GPa



	∆T
	9.44 × 102
	97
	K



	Γ
	2.35 × 101
	282
	Jm−2 K−1 s−0.5



	ρ
	6.7 × 100
	2236
	kgm−3



	Cp
	5 × 100
	865
	Jkg−1 K−1





      

    

  
    
      Fig. B.1 
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        Example of the mapping verification. Fractures mapped by the first author are red; those by the second author are green. Blue arrows mark fractures not found by the second mapping. The image width is about 5 meters.

      

    

  
    
      Fig. B.2 
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        Comparison of fracture orientation for a selection of seven images mapped by two different authors.
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