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General comments 
 
In this paper, Miles et al. generate observations of velocity and calving front positions of 
Denman Glacier, then they apply various perturbations to the geometry of a simple ice sheet 
model to determine what mechanisms might explain the observed behavior of the ice system. 
The study is elegantly designed and the manuscript is very well written.  
 
The historical context provided by the ARGON and other early satellite photography is valuable, 
and I appreciate the work the authors have done to sift through the archives, in which they 
found a coherent and story to tell. I especially appreciate that the authors present background 
information in a way that sets the stage for understanding why this research was performed 
and what the results might mean for the future. The paper is packed with little insights such as 
the fascinating link between ice shelf thinning and flow direction, yet despite the density of 
information the text flows effortlessly. It was an enjoyable read, I learned a bit, and I 
recommend the paper for publication after the data and code are made publicly available.  
 
 
 

Specific comments 
 
Data and code sharing: This is important work, and in the future there will undoubtedly be 
more studies of the flow speed of Denman Glacier. Part of that work will involve reporting on 
changes that will have occurred since the publication of this study, and there’s a good chance 
the authors of such a future study will want to begin by plotting velocity profiles from the 2020s 
on top of the results shown in Fig 3e. To allow others to build on this work, please include the 
coordinates and measured velocities shown in Fig 3e as supplemental material to the 
manuscript or upload to a data repository such as PANGAEA. Similarly, the authors have 
generated a wonderful calving front extent dataset shown in Fig 2b...Please share it so others 
may build on this work! Same goes for the Úa model code that was used to generate these 
results—I would love to see it after reading this paper.  
 
L450-464: At the end of a near-perfect manuscript in which each sentence brings new insights 
while setting the stage gracefully for the sentence that follows it, the final couple of paragraphs 
transition into a series of miscellaneous ideas that are related to, but not clearly relevant to the 
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main story of the manuscript. Each of these points could be expanded by a few sentences to 
help glue them to the findings of the study, but I don’t think there’s a need. Rather, most of the 
last two paragraphs could be deleted without detriment to the manuscript. I recommend 
simply reminding readers of the key historical behavior and/or future potential of Denman, and 
placing your results firmly in that context.  
 
 

Technical corrections 
 
L26-27: The general sentiment of the final sentence of the abstract is reasonably supported by 
the analysis presented in this manuscript, but the phrase “...over the coming century” 
constrains the prediction a bit too tightly, because timescales of ice response are not directly 
discussed in this paper.  
 
L63: “...a range of remote sensing observations...” Make this sentence more clear by stating 
explicitly that velocity and ice front position observations are analyzed.  
 
L94-95: Indicate how the 1 pixel and 0.5 pixel error estimates were obtained.  
 
L113-114: Again, indicate how the error estimates were obtained.   
 
L155-156: I don’t think “accelerations” should be plural here. I recommend replacing “...with 
accelerations of 19±5%...” with “...with an overall acceleration of 19±5%...” Unless I’ve 
misunderstood the meaning of the sentence, in which case, please clarify.  
 
L246-252: I had to make this table to keep the experiments straight in my head. It may save 
others the same trouble to have the experiments explicitly tabulated in the manuscript.    
 

 ice shelf 
thinning 

grounding 
line retreat 

unpinning from 
Chugunov  

E1 ✓   
E2  ✓  
E3 ✓ ✓  
E4   ✓ 
E5 ✓  ✓ 
E6  ✓ ✓ 
E7 ✓ ✓ ✓ 

 
L259: I think “each simulation” should be “each of the seven simulations”. 
 
L330-331: Comparing accelerations as scalar multiples of each other is confusing, because I 
don’t have any intuition for what it means if one thing has three times the acceleration of 
another thing. Actually, the sentence says “the ice accelerated approximately three times 
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faster” and if a is three times more than b, then a=4b, which makes the sentence even more 
confusing. Reword. 
 
L424: Explicitly state what “this event” is. i.e., “Thus, the next major calving event...” And if the 
implications are important, don’t just imply them—directly state what is implied are. i.e., 
“...could dictate the flow speed and direction of the...” 
 
L426: The abstract and conclusion describes 50 years as “long term” but here 50 years is 
described as “medium term”. I recommend removing these types of relative descriptions of 
timescales throughout.  
 
L433: Period at the end of the sentence.  
 
L453: I’m not sure what the word “This” refers to.  
 
Figure 1: This figure shows bedrock topography, ice velocity, and the spatial distribution of 
pinning points in the Shackleton Ice Shelf. These are all valuable as context for the study, and I 
appreciate that the figure legend clearly states the important things that viewers should take 
note of.  
 
My only complaint is that each variable is plotted in a separate panel, so understanding 
relationships between velocity, bed topography, and pinning points requires pinballing 
between all three panels as a way to mentally try to bring the variables all into one figure. 
Reconstituting the three variables is made more difficult by the fact that each panel shows 
different spatial extents, and at different scales.  
 
I recommend experimenting with transparency, vectors, or contours to show all three variables 
on one plot. That would also allow more detail, as a single panel could be enlarged to fill the 
entire width of the page. For example, something like the following would be a way to show ice 
velocity in the context of surface features and the bed topography that ties Denman Glacier to 
the ASB:  
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Alternatively, the following semitransparent ice speed map overlaid on a MODIS MOA image 
shows the surface features you’re trying to highlight, and I’m showing marine-based ice with a 
cobalt blue stippled region:  
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When I look at the figures above, I find myself drawn in, naturally following the direct path from 
the calving front of Denman Glacier, upstream through the sinuous, deep trough, and into the 
wide expanse of the marine-based area of the ASB. That’s a very different experience from 
looking at multiple different panels shown at different scales and being tasked with mentally 
trying to put them all together.  
 
Consider placing a box labeled “Fig. 2b” on Figure 1 to indicate the extents of Figure 2b. 
 
Figure 2: As a logical sequence, I’d also put panel b before panel a, because currently panel b 
shows the direct observations and then panel a shows a quantified version of the observations.  
 
I’m also having difficulty understanding where panels c-f are in relation to panel b. There are no 
recognizable reference points in any of the images, so it’s difficult to place them in space. I 
would typically assume that the image orientation remains constant across all panels, but the 
spatial extent and even the spatial scale is different in each panel, so everything is in question.  
 
It’s also tempting to assume panels c-f depict a sequence of events, but they are presented out 
of chronological order, so there’s an extra little bit of mental bookkeeping that viewers must do 
to reconstruct what has happened to this glacier tongue since 1962.  
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If it makes sense to do so, I’d like to see the spatial extents of panels c-f remain constant across 
all panels, so it will be easy to follow changes over time. I suspect the entire figure would be 
easier to digest if the panels were rearranged, and if the times of panels c-f were marked 
directly on the ice front position time series. Something along these lines feels much more 
intuitive to me: 
 

 
 
Or perhaps the time series plot would fit best below the calving-front map, but however you do 
it, I think the sequence of the panels is important for understanding what story is being told by 
the figure, and drawing direct connections between all the panels (such as by labeling the times 
of panels c-f directly on the time series) will help viewers see how the information is all related.  
 
Also, more can be done in the caption to help readers understand the connection between ice 
front position and ice morphology. This could be just a sentence or two, but just something to 
help viewers see why R1 through R7 are labeled.  
 
Figure 3: State which grounding line dataset is being shown here. Partly to give credit to the 
data producers, but also because InSAR and break-in-slope grounding lines don’t agree here, 
and knowing which GL is plotted would help readers visually identify where certain features are 
relative to a particular GL.  
 
Figure 5: The mental ledger keeping required to interpret this figure is not terribly onerous, but 
it involves more steps than are necessary. For example, if I want to know what’s being depicted 
in panel g, I must go to the legend in the bottom left, where I see g corresponds to E6, then I 
find E6 in panel i, and then I say, “okay, E6 falls closer to a dashed line than most of the other 
dots do.” And then I get curious about the outlier dot corresponding to E4 on the x axis. “I 
wonder what that is,” I think, and so I repeat the process backward, going to the legend in the 
lower left of the figure to find that E4 corresponds to panel e, so then I look at panel e and I see 
a mostly blank white panel. At no point in that process is there any indication of what any of 
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these letters and numbers mean, because the figure has been stripped of all links to physical 
processes.  
 
I recommend eliminating the legend from the bottom left and simply labeling “E1: ice shelf 
thinning,” “E2: grounding line retreat,” etc., directly on panels a-h, either as titles outside the 
plot or in the empty space in the bottom of each panel. That would also free up the text of the 
figure caption to focus on physical processes, rather than bookkeeping.    
 
In the text caption, hammer home the main point by stating that E7 most closely matches 
observed velocities, suggesting that ice shelf thinning, grounding line retreat, and unpinning 
from Chugunov Island have all occurred since 1972.  
 
Panel c shows the effects of grounding line retreat, but grounding line retreat itself is not 
shown. It’s hard to gauge spatial scales here, but would a 10 km retreat be visible at this scale? 
If so, show both the 1972 and 2009 grounding lines.  
 
Panel e shows the effects of unpinning from Chugunov Island. It would be helpful to label 
Chugunov Island directly on that panel.  
 
I appreciate that panel i puts most meaningful region of velocities of each experiment in 
context with each other, while also showing the observed 1972 and 2009 velocities, but the 
panel comes up short in communicating the main point. It’s relatively innocuous, so keep the 
panel if it feels important, but know that it adds a layer of complication to interpreting the 
figure as a whole. If you’d like to keep it, I recommend including Box D velocities from panel a 
as a data point. That would make it more clear how E4 got so out of line relative to the others. 
If you decide to eliminate panel i, the ice speed values could simply be printed next to Box D in 
their respective panels and/or included as a column in the table I recommended above.  
 
I find myself leaning in close and squinting to see the details around the grounding line. Then I 
zoom the pdf to 300% and realize the problem isn’t my eyesight, but the coarse resolution of 
the graphics. I recommend recreating the figure at higher resolution (If it’s Matlab, try  
export_fig myfigure.png -r600 for 600 dpi) and enlarging the figure to fill the full 
width of the page so readers can see the beautiful details that are surely present in this data.  


