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This paper describes the use of 10Be nuclides to quantify rates of sediment generation in northern New Mexico. These rates can be compared to sediment yield data to gain a better understanding of sediment flux in arroyo-dominated terrains. The methods described here are new and potentially very useful for sediment transport studies in many different regions. These data may be useful in making public policy decisions such as land use as well as scientific research.

While the ideas presented here are novel and worthwhile, the paper itself suffers from a duality of focus. The title and introduction suggest that the paper's main purpose is to discuss the short- and long-term sediment fluxes in the Rio Puerco drainage basin. A significant portion of the paper, however, is given over to a detailed explanation of the 10Be method, with less discussion or explanation of the resulting sedimentologic data and its utility (see comments below for more detail). A third variable here is the human political element; the potential for this method to affect land-use decisions is mentioned briefly, but never explained. 

The question I ask after reading this paper is "What is new here? What is the new or challenging idea being presented?" In order for this paper to present the strongest case for publication in Nature, it should present one new idea or method and focus on that. Attempting to present a new method as well as new data and interpretations dilutes the impact of both. Overall, the paper is well-written and readable and should be appealing and understandable to a wide range of readers.

Comments:

1) p.1 "…quantifying such rates over space and time is fundamental to understanding the behavior of Earth's surface, linking surficial and deep-Earth processes…"  This link is unclear and is never mentioned or explained in the paper. While the given references may offer an explanation of this, it seems out of place unless given more support later in the paper.

2) p. 1 "…and placing human impact in sufficient context for the development of informed land-management strategies." p. 2 "the geomorphic and societal impacts of arroyo incision were and are dramatic" As above, the effect of humans on sediment fluxes is never mentioned or explained in the paper, and while referenced, are these statements necessary? 

3) p. 3. There seems to be some inconsistency in terminology. Can "sediment production" be used synonymously with "generation" or "export", or does it refer to a third process? I suggest that the author review carefully the terminology used throughout the paper and attempt to limit the number of synonymous phrases. Also, the comparison of "long-term rates of sediment production with short term rates of sediment export" seems to be an equation with two variables. Why use this particular comparison?

4) p. 3. If measuring 10Be activity is a new method, perhaps some explanation should be given of the underlying natural process for unfamiliar readers. If it is not a new method, is it really necessary for 1 1/2 pages to be devoted to it? Section 4.3 of the Nature GTA states that methods contained in the main text should be brief, or else placed in a separate section at the end of the paper. If the focus of the paper IS the methods, this does not apply as much, but otherwise this should be considered.
5) p. 6, 7. What controls arroyo incision vs. filling? p. 2 states that this is unclear, but are there any hypotheses which might be mentioned?

6) p. 7. The concluding paragraph does not seem to fit the rest of the paper well. After stating that quantifying 10Be activities is an effective method for assessing sediment generation (production?) rates, it goes on to say that this does not matter because time-dependant sediment yield is the controlling variable in fluvial sediment loads. This seems to undercut the value of the paper.

This returns to the question of what this paper is about. If the primary goal is to present the 10Be method, the conclusion should  focus on the ability of that method to quantify sediment generation. If the primary goal is to show that sediment generation is in a steady-state equilibrium, the method should not be a major part of the paper.

7) p. 7. Returning to comment 2, the role of these data and methods in the human political system is not mentioned at all in the text, but is given prominent exposure in the summary, introduction, and conclusion. If this topic is considered important, yet not the subject of the paper, perhaps it should be dealt with in the text of the paper rather than emphasized in the beginning and end without other discussion.

8) Title. This title does not seem to be an accurate representation of the paper's content or purpose (see comments above). As an example, compare the title to the final sentence of the Summary: "we demonstrate that cosmogenic nuclides provide a rapid means by which to determine rates and patterns of sediment generation even in large basins with significant, albeit short-term, sediment storage" These are two very different emphases.
