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This paper attempts to explain the topographic persistence of very old mountain belts such as the Appalachians. Cosmogenic nuclide, fission track, and sediment data are used to show that erosion rates drop significantly as soon as orogenesis ceases, allowing isostatic response to balance erosion and maintain topographic expression.


The data and ideas presented here provide an important link between geomorphology and tectonics and should be applicable to many regions beyond the Appalachians. The organization and writing are generally excellent, though a few minor changes will be greatly beneficial. If space allows, a little more explanation of analytical and interpretive methods would help reach a wider audience. Clarification of terminology such as "uplift" and "isostatic response" might also be useful. Some discussion, even if brief, of the potential application of these ideas to other regions might also serve to broaden the paper's appeal. 


I recommend that this paper be accepted for publication with minor alteration. 

Comments:

1) p.3. A common pattern in this paper is the use of dual verbs, for example "the rate at which the Appalachians have and are losing mass…". While this may be accurate, it reads strangely. 

2) p.3. Is there space to briefly describe some of the previous methods used to "integrate different temporal and spatial scales"? A reader unfamiliar with this subject may not be aware of the differences between this paper's methods and past methods.

3) p. 3. The first sentence of the bottom paragraph does not fit the rest of the paragraph, which describes the lithology, climate, and other physical characteristics of the study region. This paragraph is a strange ending to the introduction, as it does not really set up the next part of the paper. A better organization for the introduction might be to switch the order of the second and third paragraphs, while moving the first sentence of the third paragraph to the end of the introduction as a statement of the methods.

4) p. 6. "…the time it takes the upper several meters of rock, which accumulate cosmogenic nuclides…" If the author's assumption is that readers know how nuclides work, this clause is unnecessary. If readers do not know how nuclides work, more attention should be given to explaining the method (see comment 7, below).

5) p. 8. In the second paragraph the author states that there is a balance between rock uplift and erosion that maintains the topographic expression of the Appalachians, while the following paragraph invokes isostacy. Does the second paragraph refer to past periods of active mountain building while the third paragraph refers to the post-tectonic time? A review of the concepts and terminology used here might be useful. 

6) p. 8. The third paragraph seems to contain conflicting statements. "Despite erosion rates of about 30m My -1 " seems to imply that such rates are high, yet the next sentence states "The combination of relatively low rates of erosion…" Which is it?

7) p. 4. Is the assumption that readers understand how cosmogenic nuclide and fission track analysis works? If not, a better explanation of these methods would be appropriate.
