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The stepped morphology of the rivers profiles flowing over basalt is in large part related to differences in jointing style 
between internal levels of flows. Levels with vertical to subvertical jointing respond for knickzones (KZ), levels with many 
horizontal/subhorizontal joiting respond for zones of low slope, i.e, step zones (SZ). Plucking is commonly considered the 
main mechanism of erosion in these rivers. However, the existence of features such potholes suggests that abrasion could 
play some role in the erosion of these beds and be responsible for most of the SZ. This study sought to identify the 
lithological characteristics of KZ and SZ and its relationship with plucking and abrasion, through a detailed field survey. We 
analyzed the Rio das Pedras (drainage area of 330 km²), located at Parana Flood Basalt Province, southern Brazil. It was 
found that the SZ are predominantly formed in the vesicular-amygdaloidal basalts (58%), while the remainders (42%) are 
formed in basalts with horizontal/subhorizontal jointing. The KZ are usually sculpted in massive basalts (63%), either with 
vertical or horizontal jonting, however it is significant the occurrence of KZ in vesicular-amygdaloidal basalts (37%). The 
rock strength in the river bed is variable 45-68 R (Schmidt hammer units). The average strength of massive basalts are 
higher than the average of the vesicular-amygdaloidal basalts (p = 0.05). Excluding the values below 50 R, considered as 
the result of weathering, the average strength of the vesicular-amygdaloidal basalts is 58 R and 61 R for the massive 
basalts. Plucking is dominant in all KZ and SZ with horizontal/subhorizontal jointing. Abrasion is an important process 
when the SZ are carved into vesicular-amygdaloidal basalt. But bed morphologies carved by abrasion are more developed 
when the vertical/subvertical jointing is between 3 and 5 m/m². Above this interval plucking quickly eliminates the features 
of abrasion, which tend to be small. Below this range, abrasion occurs more evenly distributed, creating beds with 
smoothed surfaces and restricted formation of potholes. One way or another, abrasion is linked to the lower strength of 
vesicular-amygdaloidal basalts, which determines a lower resistance to erosion and creates reaches with low slope (SZ). 
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