January 27th, 2010

Dear Editor,

Please find enclosed our revised manuscript "Crater Population and Resurfacing of the Martian North Polar Layered Deposits" [Paper #2009JE003523].  We have responded to all the reviewer comments and made changes to the text and figures as appropriate.

The one exception to this is the first comment of reviewer one as we were unsure what the reviewer’s point is here. Perhaps the reviewer could provide some extra clarification or maybe the additions we made to table 2 will be enough to satisfy this comment.
Both reviewers chose not to remain anonymous so we’ve taken the opportunity to thank them by name in the acknowledgements. If they prefer not to be mentioned by name there then we will happily alter that text.

We have two editorial questions.  Can the caption for table 2 be included (or perhaps converted to a footnote)? The second question refers to the use of superscripts in the abstract. How is this typically handled? A plain text version of the abstract will not display this formatting and could confuse a reader.

Numerous other small edits and clarifications we suggested by the various co-authors, which we have also included.  We hope you find the current manuscript suitable for publication in JGR Planets.

Sincerely,

Shane Byrne (for Maria Banks) and co-authors

Reviewer #1 (Remarks to Author): 

This manuscript contains some important results and is certainly worthy of publication in JGR, but would nonetheless benefit from some moderate revisions. One of the main conclusions of this work is that the north polar crater distribution is more consistent with an equilibrium population than with a production function. However, the case presented in the manuscript for an equilibrium population is not fully convincing, and needs to be strengthened prior to publication. 

MAJOR COMMENTS 

(1) Based on the binning of depth/diameter (d/D) in Fig. 4b, the authors interpret the distribution of d/D ratios as "uniform" and infer that "crater removal rates have likely been close to constant over the lifetime of the current NRC population" (lines 239-241). Given that the actual values of d/D are neither shown in Fig. 4 nor listed in Table 2, the accuracy of this inference is difficult to assess-especially since it is based upon just 13 quantitative d/D measurements. Therefore, as part of Fig. 4, the authors should plot the diameter dependence of both d/D and its qualitative proxy, apparent degradation (henceforth "AD"). If, as the authors speculate, a diameter-dependent mechanism is rapidly resurfacing the NPLD, than this effect should be readily apparent in plots of d/D vs. D and AD vs. D. The authors should also include depth and AD in Table 2. 

As the reviewer suggests we have updated table 2 to include d/D ratios and our measure of apparent degradation. 
The rest of the comment puzzles us though and we may need more clarification from the reviewer.  A plot of degradation vs. diameter would not be expected to show anything useful as a crater of any given size could have any age.  Large craters are not necessarily old; they could have formed any time over the period spanned by this crater population.  Crater degradation progresses with time so that degraded craters are old and non-degraded craters are young, but at any given crater size you would expect to see both degraded and fresh craters.  We enclose the plots here for the reviewer to examine. 
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(2) There appears to be a slight error in the normalization protocol for apparent degradation. A factor of 12 was used in Figs. 4C and 4D, presumably so that the freshest craters (AD = 3) would have a value of 0.25 corresponding to the midpoint of the "fresh" d/D bin in Fig. 4B. But applying this factor of 12 to AD = 2 yields d/D = 0.17 and to AD = 1 craters yields d/D = 0.08, which are somewhat higher than the midpoints of the more degraded d/D bins. So if the midpoints (i.e., 0.15 and 0.05) are indeed the desired targets, then normalization factors of 13.33 and 20 should be used for AD = 2 and AD = 1 craters, respectively. However, these midpoints may not be the most desirable normalization targets, since for example the fresh d/D bin midpoint of 0.25 is nearly equal to the largest measured d/D of 0.26. Hence it may make more sense to normalize AD to the mean (or perhaps median) d/D in each of the three bins in Fig. 4B. 

We used the factor of 12 conversion only as a rough number so that the two quantities could be plotted on the same axes.  We have done as the reviewer suggests and changed that factor so that the mean apparent degradation matches the mean d/D (the new factor is 13.5 rather than 12).  We didn’t (and still don’t) try to compare these two quantities though. They are related, so it makes sense to plot them side-by-side, but we don’t claim they’re directly equivalent. 

(3) When discussing Fig. 5, the authors claim (line 332) that the n ~ -1.9 slope of the size-frequency crater distribution departs from the n = -3.0 Hartmann isochrons because NPLD craters are an equilibrium population governed by ongoing resurfacing (incidentally, a reference to Herkenhoff and Plaut (2000) to explain how the slope of the SFD changes from n=-b to n=-(b-1) would be helpful here). However, it is not difficult to envision an episodic resurfacing scenario occurring at t = 20 ka and t = 5 ka in which the more recent resurfacing event did not have sufficient time to eradicate larger (D > 150 m) craters. This scenario might be more consistent with the nearly parallel n=-3 slopes shown in the differential plot in Fig. 5B. Similarly, the authors' assertion in Sec. 6 that their conclusions regarding the presence of an equilibrium population would "remain unaffected" (line 437) by the removal of two of the largest craters does not appear to be supported by Fig. 5B, as the

SFD from 50 m < D < 150 m seems to exhibit a nearly n = -3 slope. So Sec. 6 needs to better clarify these issues. By the way, the diameter-dependent plot of d/D and AD suggested in comment (1) should be able to help distinguish between ongoing equilibrium and episodic resurfacing mechanisms. 

There seems to be some confusion about what we mean by ‘equilibrium population’ so we’ve added some text to section four to try and make this clearer.

It’s not necessarily true that the slope of the SFD changes from n=-b to n=-(b-1) in an equilibrium population (that term just means that the SFD is constant with time). The slope can have any value greater than –b and this value tells us about the diameter dependence of crater lifetime. In an equilibrium population the number of craters equals the production rate times the lifetime of the craters. All three of these quantities are diameter dependent.  If crater lifetime is proportional to diameter then you have the Herkenhoff and Plaut situation mentioned by the reviewer; however, this is not the case here as we derive crater lifetime to be proportional to D1.14.

Similarly in section 6, when we disregard the 2 largest craters, we also derive a diameter dependent crater lifetime (proportional to D0.61).  This is also an equilibrium population, although again the exponent for D in the crater lifetime expression is not 1.  The overall conclusion that the SFD statistics are consistent with an equilibrium population is not affected by the removal of this size bin.

If the craters in the 50-150m size range were a production population that had accumulated since some resurfacing episode then we would expect to derive a crater lifetime that’s independent of diameter (i.e. it would be just the age of the surface). However, the actual numerical fit shows some diameter dependence to crater lifetime so this is not the case.

We actually also thought the full population (50-350m) might be consistent with a resurfacing event 20Kyr ago. That discussion is in the 2nd last paragraph of section 4.

MINOR COMMENTS + TYPOS 

(L16) "North polar layered deposit (NPLD) accumulation today ..." 

This sentence struck me as very awkward, and is technically incorrect since the NPLD acronym is defined with an extra "s" in Line 38. So I would change this to "Present-day accumulation in the North Polar Layered Deposits (NPLD)" 

Changed as suggested.

(L47) "NPLD deposition today is thought to occur through ..." 

Aside from the ambiguity of "through" (a better word might be "via"), the concept of the NRC as the medium of NPLD deposition is not quite canonical enough to reference to a review article. Perhaps Byrne+ (2008) would be better? 

Changed as suggested.

(L81) I think "affect" should be "effect" (unless the authors are being very pretentious) 

Changed as suggested.

(L85) The frequent use of the word "today" imparts a conversational tone that is perhaps not befitting of a JGR article. 

Changed as suggested. ‘Today’ now appears only once in the revised text.

 (L88) "current crater population of the NRC" 

The authors attribute their observed crater population to both the NRC and the NPLD throughout the text. Since the authors note that the NRC is likely only decimeters thick (L140), and since the NRC also seems to play a role in the authors' preferred resurfacing mechanism for the craters, I would suggest more rigorously ascribing the crater population as well as implied ages and resurfacing rates to just the NPLD. For example, when the authors write that 

(L106) "The NRC is interpreted to be an equilibrium surface" 

don't they actually mean the upper tens of meters of the NPLD, as opposed to just the thin veneer covering it? 

We do mean the upper portion of the NPLD. How thick this ‘upper portion’ is though is unknown. We have estimates of the period of time that this crater population accumulated over, but (as the reviewer already knows) we don’t know how much NPLD material may have accumulated in that time.  In addition to this we use an ROI that is mostly (but not entirely) coincident with the NRC.

In the revised document we’ve tried to be consistent and avoid this sort of confusion by using the term ROI rather than NPLD or NRC in most locations.  The relationship of the ROI to the NPLD and NRC is exhaustively described in section 2.

(L150) "this level varied with longitude as described in Table 1" 

This information is not important enough to justify a Table-the longitudinal dependence of the cutoff level can be detailed at the end of the Fig. 2 caption. 

The longitude-dependant elevation cutoff is only one of several criteria for selecting the ROI so it would make more sense to put it in the text rather than alone in the caption. 

We tried to implement this but in the end went back to having a separate table as having this string of numbers in the text made it hard to read.

(L163) I really liked the authors' use of the Hurst exponent-if possible, it would be nice to provide a terrestrial reference: not so much because it's necessary to this text, but rather as sort of a helpful guide to interested readers wanting to learn more. 

Reference added (Turcotte’s textbook on fractals).

(L252-277) The evidence for spatial variations in crater resurfacing rates presented in Fig. 4C and Fig. 4D is not very compelling, so the authors may want to think about shortening this section and moving the speculative portions to the discussion section. 

We’ve shortened this section and added some quantitative results from statistical tests of the significance of d/D variability with longitude.

(L276) Based on the binning of Fig. 4D, "290" should be "270" 

Changed as suggested.

(L306) The caption to Fig. 5 is missing an exponent sign between 2 and 1/2 

Changed as suggested.

 (L348) "The largest crater in our sample (352 m, not shown)" 

I looked at this crater online (http://hirise.lpl.arizona.edu/PSP_001462_2630), and it appears to be located within a trough and has a dark albedo that suggests it is not covered by residual ice. If this is correct, then the authors need to better justify its inclusion in their SFD, given that it's almost twice as big as the second-largest crater. 

The ROI is defined as areas that have undergone recent accumulation. It is mostly coincident with the residual ice but includes some flat areas that are currently ice-free.  This crater fell near the boundary of the ROI and we decided to include it as it is not on the layered exposure, but rather on the flat trough bottom.

This crater ended up not having any effects on the statistical results from sections 4-6 as it is alone its size bin.  As mentioned in the text, bins that contain only one crater were not included in the fitting process.

(L369) "an impact into ice may result in a larger crater than an identical impact into a rocky target" 

There should be a reference here to some Sarah Stewart's (and her students') recently published experimental results, especially since the authors' maximum observed d/D of 0.26 (L237) is higher than the typical maximum d/D of ~0.20 commonly cited for fresh simple craters. 

We’ve added a reference the paper in question:

Senft, L. E., and S. T. Stewart. Impact Crater Formation in Icy Layered Terrains on Mars. Meteoritics and Planetary Science, 43 (12), 1993-2013, 2008.
Unfortunately there are a few reasons why this paper isn’t of much help to us.  They consider impacts in material with icy layers that are thin compared to the final crater whereas our craters form in continuous ice. The smallest impact they consider is from a projectile that is 200m across (whereas our largest craters are ~200m across) i.e. their modeled craters are about an order of magnitude larger. Finally, they don’t address the effects the buried ice layers have on crater diameter, but rather focus on crater depths and ejecta blankets.

Our largest d/D of 0.26 is within the d/D range of fresh simple craters (0.2-0.33; Melosh, 1989). In any case, Senft and Stewart found that the addition of the icy layers reduces crater depth rather than increasing it.

(L403) "several studies have attempted to derive it" 

Actually, only Laskar+ (2002) has explicitly attempted to calculate the recent NPLD accumulation rate: the other 3 references merely adopt the 0.5 mm/yr value derived by Laskar. 

Changed “have attempted to derive it” to “have investigated it”.

(L439) The authors seem to be giving too much credence to the accuracy of the Hartmann isochrons, given that Hartmann himself readily admits that these isochrons may be off by a factor of 2-3. So if the authors revise their calculations as suggested above and obtain lower values of accumulation times on the order of 10 kyr (as opposed to 20 kyr), it would not be unreasonable to argue that the actual ages could span 3-30 kyr. 

Yes, we are taking the Hartmann isochons at face-value. There is little else that can be done as no-one else seems to be working on refining martian impact fluxes.  We’ve added impact flux uncertainty to the list of uncertainties in the final paragraph of section four.

We are publishing all the crater locations and sizes in Table 2 in an effort to insulate the paper against future revisions in the martian impact flux. Future researchers will always be able to use these data independent of how many times the cratering rate on Mars is updated.

(L442) If there is no new material discussed in Sec. 7, then it should just be called a "Summary" instead of "Summary and Discussion" 

Changed as suggested.

Reviewer #2 (Remarks to Author): 

The manuscript describes analysis of craters superposed on the Martian North Polar Layered Deposits (NPLD) using Mars Reconnaissance Orbiter CTX and HiRISE data. The analysis results in new age and resurfacing estimates for the NPLD, which in turn provide insights into the processes affecting this region both at present and in the recent past. The method utilized by the team is the standard technique of using crater densities to obtain ages and estimate periods of erosion. Overall the study has a solid foundation and the results are reasonable. However, there are several places where statements are made without supporting data/references and other places where more explanation of the statements is needed. 

Lines 123-126: How do you know that the crater clusters are due to breakup of weak projectiles in the atmosphere and are not distant secondaries? Are they Popova et al.'s "small clusters" or "large clusters" (Popova et al., 2007, Crater clusters on Mars: Shedding light on Martian ejecta launch conditions, Icarus, v. 190, 50-73)? 

The clusters we see are certainly small clusters (individual craters are almost touching). There are two main arguments in the paper against the isolated craters we see being distant secondaries or part of large-clusters.  The first is that producing distant secondaries 100m in size requires a very large primary crater (~10km) and the chances of such a crater occurring on Mars within the past 20 Kyr are very small (typical interval on the order of a million years). The other argument is morphological.  We see the craters within our ROI in all states of degradation indicating that they have a wide spread of ages i.e. they were not all emplaced simultaneously as secondaries.

It’s possible that many large impacts have struck Mars over the past 20 Kyr producing secondaries of varying ages, but the probability of this is vanishingly small.

Lines 139-140: "We also know that the NRC is quite thin...". How do we know this? You need more discussion and a reference here. 

The low patches in the residual cap texture have the same color as the NPLD in HiRISE color data i.e. we’re seeing through gaps in the residual ice to the underlying polar layered deposits.  The relief of this texture is known from previous work.  This has only been published in an LPSC abstract to date and we’ve added that reference (Byrne et al., 2007) to the text.

Lines 148-149: "locations below a certain elevation level were excluded...". How were the specific elevations chosen? 

They were chosen to exclude the surrounding Vastitas Borealis Plains. We looked at the topographic contours at each longitude to see which best approximated the edge of the NPLD.

Lines 162-163: Need a reference for the Hausdorff-Biescovitch dimension. 

Reference added.

Line 165-166: Were the roughness results compared to actual images to confirm the lack of dunes? 

Yes, the correspondence between the rough texture in shaded relief maps and dunes was verified with images.  We also did this in a more qualitative way in previous work (Byrne and Murray, 2002)

Lines 176-186: It would be useful to have a figure showing the extent of the CTX coverage of the ROI. For example, are the non-cratered areas shown in Figure 2 really free of craters or do some/all of these areas not have sufficient CTX coverage? 

CTX coverage of this entire region is complete.  The areas within the ROI that are free of craters are completely covered with CTX imagery (which has been thoroughly searched).

Lines 197-198: Any idea why the crater diameters measured in CTX are overestimates? And how do you know that the problem is with CTX rather than the HiRISE measurements being underestimates? Also, how were the diameters measured-an actual linear measurement or by pixel counting? 

The outside of the crater rim is usually frost free. In the lower-res CTX images that area exterior to the rim often gets mistaken for the rim itself. Diameters were measured with linear transects along the direction of illumination.

Lines 232-234: How do the depth measurements from HiRISE DTMs compare with those obtained from shadow measurements?

There is only one place with both a stereo DEM and a good shadow to measure relief. In that location they agree exactly.

Line 257: I don't understand why you divided the average apparent degradation in each bin by 12. Where did the value 12 come from? You state that you have a total of 13 craters, so why 12 instead of 13? And I also am not clear why you do not just use the number of craters in each particular bin rather than the total. 

We weren’t intending to take an average. The factor of 12 was just used to rescale the apparent degradation results so that they could be plotted on the same axes as the d/D ratios.  On the advice of the other reviewer we changed this so that the mean apparent degradation was rescaled to the mean d/D value so the conversion factor is now 13.5 rather than 12.

Lines 259-263: You need some discussion of error bars, or at least include them on the graphs in figure 4. With this small number of craters, how statistically valid are these results? You mention in lines 265-266 that the d/D of craters at the highest latitudes are not statistically robust, but there is no discussion of the statistical test you are using. Please provide some information about the methods used in order to determine statistical significance of the results. 

To assess the significance of d/D variation with latitude and longitude we performed an analysis of variance (ANOVA) statistical test, which is a way of splitting the variance of the entire population into variance within sub-groups versus variance between groups.  Results of this test are reported as an F-ratio, a high F-ratio indicates the different sub-groups are significantly different.  Taking the four longitude groups containing at least one d/D measurement we derive an F-ratio of 0.783, which would occur by chance 53.3% of the time.  Taking the d/D ratios in the three latitudinal groups we derive an F-ratio of 3.15, which would occur by chance 8.7% of the time. So there is no significance to the differences between longitude bins and the significance of the variation between latitude bins is borderline at best (5% is considered the usual cutoff for statistical significance).

We’ve updated the text with this more-quantitative analysis.

Lines 277-283: There is a large number of "may be", "perhaps", and "could be" in this discussion. This makes it sound like you are uncertain of the results. I suggest strengthening this discussion. 

This section has been rewritten. 

Lines 290-291: Is the power law function you are citing (D-3) an incremental or a differential function? 

It could be either as they both share the same exponent (power laws have the same exponent whether they’re in differential or cumulative form).  Later we quote different exponents for the cumulative and differential versions. This difference gets introduced by the atmospheric screening correction factor (which isn’t a power law).

Lines 326-330: The way this is written it sounds like atmospheric screening of projectiles was included in one of the plots but not the other. Is this really what you mean? If so, why is atmospheric screening only included in one plot? 

Atmospheric screening was included in both plots.  The mismatch comes about because the same screening affects the incremental and differential production functions differently. We’ve added text to try and make this clearer.

Lines 353-354: There are several places in the text where you talk about future work, such as here. It would probably be better to put all of these future work discussions into a section at the end, perhaps as part of the Summary and Discussion section. Otherwise, the reader comes away with the sense that the study is still in a very preliminary stage. 

Corrected as suggested.

Lines 355-364: Again, you need to include some discussion of the uncertainties. Yes, the large diameter points fall close to the 20 Kyr isochron, but within the error bars it could be anywhere from 10 Kyr to >20 Kyr (hard to tell how much more since only 5 Kyr, 10 Kyr, and 20 Kyr isochon lines are shown on the graph). 

We’ve tried to downplay this kink in the size-frequency distribution as much as possible.  It’s an interesting observation but not part of the paper’s conclusions.  We’ve added some text (similar to the reviewer’s comment) to point out the size of the error bars.

Lines 372-378: This sounds like an important consideration-why haven't you done this modeling to determine how big of an influence it has on the results? Or check the literature-there have been laboratory experiments done of impacts into ice targets. Co-author Bray should be familiar with this literature since she has investigated the effects of target properties on crater features. Also see work by Laurel Senft and Sarah Stewart. 

We tried (but failed) to assess how significant this might be in two ways.

Co-author Bray has modeled comet impact into ice and asteroid impact into rock using the iSALE hydrocode, and has noted the difference in crater morphology for complex craters (Bray et al., 2008 – Meteroritics and Planetary Sci. 43 (12), pp 1979-1992).  In the scenario we are currently considering, the simulations must employ the same projectile properties for both impact into ice and rock for the formation of small simple craters. Co-author Bray started these simulations, but encountered both material model and run-time issues.  Counter-intuitively the code takes longer to run when simulating smaller impacts.  These impacts are so small and the run times so large that we simply didn’t have the computational resources to finish this.

We also attempted to use PI scaling to see how large an effect this could be.  The problem in this case was with what value to use for ice strength.  The spread of values in the literature was extremely large. Another complication is that the polar ice is likely to be almost fracture-free at the scale of these impacts, but similar sized impacts on the Moon (where the isochrons are calibrated) excavate almost entirely within a loose regolith layer and not rock.  So even comparing solid ice to solid rock is not totally correct.

Additionally, we cannot directly apply the results of laboratory impacts into ice/rock as, among other problems, the diameters of laboratory craters in ice are increased due to spallation.  It is not thought that this process will act to increase icy crater diameter at larger sizes, making the laboratory results unrealistic for planetary-scale impacts at present. 

So we’ve included the somewhat vague caveat that strength differences could play a role but at the moment we don’t know if rock’s higher material strength will outweigh the ice’s higher coherence or vice versa (or whether these effects could to some extent cancel).

We now include a reference to the Senft and Stewart paper although we cannot really use their results. Firstly, they considered very large craters (by our standards) that were multiple kilometers across. Secondly, although they did perform impact of the same projectile into different targets, they did not consider the simple case of impact into pure ice. Instead, the ice they included was in discrete layers that were thinner than the crater depth, whereas our craters are embedded in very thick ice. 

Line 392: Note that the d/D value of 0.26 is within the d/D range of fresh simple craters (0.2-0.33; Melosh, 1989). 

We’ve added this note in the text.

Line 395: Any idea why accumulation is slightly faster in smaller craters? What is the physical process(es) which could explain this?

We’re not sure. We speculate that larger impacts may deposit significant heat into the underlying ice that takes time to dissipate.  This subsurface heat may delay the onset of frost accumulation.  This is only speculation though and the subject of future work.

Line 407: You never explain why the craters are preferred site of accumulation-is it because of their depth, thermal characteristics, or something else? 

We explain this in the first paragraph of section 3.

“The interiors of impact craters also appear to be sites of preferential net ice accumulation in that the ice within them is typically brighter than the surrounding NRC; shadowing inside the crater promotes accumulation of fresh, small-grained ice which is brighter, stays cooler, creates a positive accumulation feedback, and eventually infills the crater cavity.”

Lines 416- 417: What is the depth of the ground ice which is subject to this process? Also I suggest adding "as obliquity has decreased" after "retreating poleward for the past 10 kyr". As an aside, desiccation of the mid-latitude surficial ice-rich deposits through sublimation is also implicated in the formation of pedestal craters-see Kadish et al., GRL v. 35, L16104, 2008 and Kadish et al., JGR, v. 114, E10001, 2009 

It’s mostly in response to the increasing argument of perihelion of Mars rather than obliquity during this period. We’ve noted this in the text.

When the ground ice retreats its depth increases until it is not stable at any depth.  The depth of the ice at any moment in time is fixed by the latitude and surface thermophysical properties. Unfortunately there’s not single number we can quote for this.
Lines 430-431: Why would the ice accumulation rate be faster in larger craters? What is the physical process(es) that would cause this? 

It’s unclear whether this is a real given that the previous solution (when the largest diameter bin was included) showed the opposite. 

If it is real then it’s not easily explained.  Perhaps the shape of the crater is not independent of diameter as is commonly assumed for the small simple craters. This could perhaps occur if the mechanical strength of the target material varies strongly with depth.

Lines 453-458: How statistically valid are the statements that crater degradation could be slightly faster near the center and along the edges of the NRC? 

We analyzed these data with an analysis of variance statistical test. The variation seen between the latitude bins would be expected to occur by chance 8% of the time (see previous response for details).  We do not consider this very significant (5% is usually the cutoff to call something statistically significant).  Since this is such a weak trend we removed most of this text from the summary section.

References: Several references are out of order. For example, Herkenhoff and Plaut (2000) should precede Herkenhoff et al. (2007). Laskar et al. (2002) should precede Laskar et al. (2004). And Malin et al. (2006) should be between Malin and Edgett (2001) and McCleese et al. (2008), not between Milkovich et al. (2008) and Montmessin et al. (2007). Also, it would be useful to include a reference for each of the instruments used (i.e., McEwen et al., 2007, JGR paper for HiRISE and the Malin et al., 2007, JGR paper for CTX). 

Thanks. We have fixed this.

The CTX and HiRISE papers are now included when these instruments are first mentioned.

Captions: Perhaps JGR allows this, but tables typically just have a title, not a caption. Also, the caption for Figure 5 is a repeat of the text-I suggest rephrasing the caption. It would be easier for the reader if the isochron ages were included on the figure rather than just mentioned in the caption. 

Figure 5 caption has been shortened.

Maybe we should convert the table 2 caption to a table footnote? I defer to the editor on this question.

Table 2: I commend the authors for providing all of the data for the craters in this analysis. This is very useful!! 

Thanks. We’ve expanded this table to also now include the d/D ratios and our apparent degradation rating. More HiRISE data are on the way…

