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Comments 

 
Comment 1, lines 510-511 / lines 516-519 

“Here it could be useful to add a reference to show another example testifying the lower capability to erosion of 

high-grade metamorphic rock with respect to the lower-grade rock.” 

 

Response from authors:  

We agree that a reference could strengthen our interpretations of higher rock erodibilities being 

associated with higher-grade metamorphic units. However, as shown by Moosdorf et al. (2018), 

erodibilities can vary significantly even among metamorphic units, which precludes a general model of 

higher erodibilities being associated with higher-grade metamorphic rocks. In addition, as also 

mentioned in our manuscript, other factors like younger, post-Mesozoic differential block motion or 

spatial variations of joint and fracture densities have significant effects on the recent topography. We 

now make it more clear, however, that this observation is most likely a local phenomenon that does not 

necessarily depict a general trend.  

 

 
Comment 2, lines 547-551 / lines 553-561 

“It is not clear how the new detected Cham fault is discussed in term of regional pattern of deformation. Add a 

lines on a possible interpretation of the Cham fault kinematics in term of a strike slip fault regional regime.” 

 

Response from authors: 

The tectonic configuration of the southwestern Bohemian Massif during the late stages of the Variscan 

Orogeny is interpreted as a conjugate shear system related to N to NNW directed shortening (Wallbrecher 

et al., 1991; Brandmayr et al., 1995; Peterek et al., 1996; Büttner, 1999; Galadí-Enríquez et al., 2010). 

As shown in Figure 11 in the manuscript, NNW-SSE to N-S trending tectonic structures might have been 

active as (I) left-lateral strike-slip faults or (II) extensional features that are oriented subparallel to the 

maximum principal stress. The presence of local Carboniferous-Permian outcrops located along the 

northwestern segments of the Danube and Pfahl shear zones thereby suggest a former extensional basin 

in between the Franconian Line and the Danube Shear Zone (“Naab Trough” sensu Schröder, 1988). As 

these outcrops are limited to the area west of the Cham Fault, we propose an important normal faulting 

phase of the Cham Fault during late to early post-Variscan wrench tectonics. This interpretation fits the 

reported ca. NNW-SSE to N-S  maximum principal stress during the late stages of the Variscan Orogeny 

(Wallbrecher et al., 1991; Brandmayr et al., 1995; Peterek et al., 1996; Büttner, 1999; Galadí-Enríquez 

et al., 2010) and is in accordance with Peterek et al. (1996), who speculated on the presence of ca. NNW-

SSE to N-S oriented basin-bounding normal faults close to the eastern margin of the Bodenwöhr Trough.  

However, as evidenced by higher metamorphic grades and extensively exposed granites to the west of the 

Cham Fault (i.e., domains A2 and C2), the period in between granite emplacement at ca. 320 Ma and 

Carboniferous-Permian basin subsidence (i.e., the Cham Phase) must have involved a significant amount 

of exhumation of the block to the west of the Cham Fault. Rapid uplift and erosion of the Variscan 

basement are thereby evidenced by granite fragments and detrital micas in sediments of the 

Carboniferous-Permian basins (e.g., Welzel, 1991; Mielke, 1993; Galadí-Enríquez et al., 2009).  

 

In general, several stress field adjustments occurred since the late Paleozoic Variscan Orogeny in the 

studied area (e.g., Peterek et al., 1997), which are likely to have initiated different kinematics of the Cham 

Fault. Repeated phases of tectonic activity with varying kinematics are also observed for most other fault 

zones along the southwestern Bohemian Massif (Table 2 in manuscript). We clarified the kinematics of 

the Cham Fault during late to early post-Variscan wrench tectonics in the manuscript and slightly 

adjusted Figure 11. 

 

 

Comment 3, lines 580-584 / lines 601-611 

“in the text the authors said that samples from the western block have experienced a greater sedimentary burial 

with respect to the sample from eastern block. I do not understand why the western AFT ages could result older 

than eastern ones that in turn should not be covered nor reset during Jurassic. The younger ages from eastern side 

suggest me a greater amount of sedimentary cover over the eastern block and subsequent reset during Jurassic and 

late Cretaceous (also if thermal modeling show a little reheating). 

The fact that Cham fault played a role in the Mesozoic basin subsidence sounds correct. This is probably the more 

solid evidence of Cham effect on the AFT age distribution, considering also that authors highlight that final stage 

of exhumation occurred in Cenozoic for both the blocks.” 



 

Response from authors: 

AFT ages to the west of the Cham Fault are interpreted to record post-Variscan cooling ages (ca. 270 

Ma) that were only partially reset during late Permian to Mesozoic burial (up to ca. 1400 m), thus 

representing mixed ages (Vercoutere, 1994). In contrast, no evidence exists for a significant sedimentary 

cover during the Permian to Mesozoic for the southeastern Bavarian Forest, neither from 

thermochronological (Vamvaka et al., 2014) nor geological data (Meyer, 1989). Instead, at least until 

the Early Jurassic, the southeastern part of the study area is rather interpreted as a topographic high that 

delivered clastic input into the adjacent Mesozoic basin to the northwest (Meyer, 1989). In the Middle 

Jurassic, the sea might have been able to transgress also into the central part of the study area (Meyer, 

1989). However, there is no evidence that a thicker sedimentary succession formed towards the east of 

the Cham Fault compared to the west, where sedimentation started much earlier. During the Early 

Cretaceous, inversion tectonics resulted in the complete erosion of the sedimentary cover in the central 

and southeastern parts of the study area, as evidenced by Upper Cretaceous sediments on top of the 

crystalline basement (e.g., at the Grub locality, Wilmsen et al., 2010; Meyer, 1989). 

 

The younger AFT ages to the east of the Cham Fault could thereby be explained by enhanced exhumation 

due to Late Cretaceous inversion tectonics (e.g., Kley and Voigt, 2008; Voigt et al., 2021). As evidenced 

by the thermochronological record, thrusting of basement blocks led to km-scale exhumation of numerous 

basement domains in Central Europe during this time (von Eynatten et al., 2021). The generally higher 

elevation to the east of the Cham Fault might be a remnant of this tectonic impulse. In addition, the NW-

SE increasing thicknesses of Upper Cretaceous sediments in the “Regensburg-Straubing Trough” in front 

of the Danube Shear Zone (Führer, 1978; Unger and Risch, 1991) imply a more intense reactivation of 

the southeastern segment of the Danube Shear Zone. This also supports an enhanced Late Cretaceous 

exhumation of the adjacent area to the north of this fault segment (i.e., domains A1, B, and C1). If we 

assume only an insignificant sedimentary cover during the Late Cretaceous in the study area (≪1 km), 

subsequent vertical displacement along the Cham Fault must have been greater than 1 km (Vamvaka et 

al., 2014) and was probably in the range of 1.5 to 2 km. We extended the paragraph on the FT age 

interpretation to clarify our interpretation. 

 

 

Comment 4 

“the correlation of AFT age and elevation has to be seen in sampling profile as vertical as possible. When sampling 

follow tens of km long profile, age-elevation correlation is not always expected, because of the change in 

topography between the center of the massif with respect to the edges. In these cases the center can record younger 

age at higher elevation, common pattern of slow eroding old orogens.” 

 

Response from authors:  

We agree that a large lateral spacing between AFT samples makes it more difficult to reveal a relationship 

between ages and elevation. However, although lateral distances are small for data taken in the area of 

the Naab Mountains in domain C2, no distinct correlation between age and elevation is observed here 

(Vercoutere, 1994).  

 

 

Comment 5 

“I am not sure in the correct use of capitalized letter for the informal chronological terms such as early, middle 

and late. Please check at the: https://stratigraphy.org/guide/defs.” 

 

Response from authors: 

In fact, the terms “early, middle, and late” are just as formal as “lower, middle, and upper”, at least if 

used in the correct way. In contrast to “lower, middle, and upper”, which are used to describe 

chronostratigraphic units (i.e., “time-rock units”, eonothems/erathems/systems/series/stages), “early, 

middle, and late” are used to describe geochronological units (i.e., “time units”, 

eons/eras/periods/epochs/ages). For more details on the correct usage of these terms, please see the work 

of Zalasiewicz et al. (2013). Hence, if used in the correct way, capitalization follows the same rules for 

both “early, middle, and late” and “lower, middle, and upper” (c.f., “Geologic Time Scale” of the GSA, 

Walker et al., 2013). We double-checked the correct usage of capitalized letters for the above-mentioned 

terms. 
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