General comments
	With some difficulty, because of the rambling nature of the exposition, and the common lack of even “local clarity,” I gather that the problem proposed is to infer the path taken during the deformation of a parcel of layered rock from observations made on its final state.  Up-scaling refers to the fact that the bulk deformation of the parcel of rock, so delimited, may be treated as homogeneous, and that, on the basis of observations of the array of small-scale structures that affect the layering or foliation in that parcel, its path of deformation may be inferred.  Deformation at the scale of these structures is, of course, not homogeneous.  This problem is central to much of structural geology and not easy to accomplish.  
It is stated that any solution obtained on purely kinematic grounds is non-unique.  This is a well-known and universal result, if it is couched in terms of the question as to which path leads to a final state of strain relative to some reference state.  The authors’ statement (3, 3-5) “…because strain consists of more independent components than kinematic constraints allow to solve for…,” apart from its ambiguity or lack of concreteness, does not seem to be equivalent.  What is meant by a “kinematic constraint”, and, if observations are limited to a final state, how might the history of such “constraints” be known?  Perhaps the argument is clearly and completely laid out in one or more of the references cited, but it is not clearly re-stated here for the benefit of the reader, and for its use in the development of the argument.
The authors claim that the “only solution” may be obtained by computing the complete stress/strain evolution, predicated on, at least, specifying the constitutive relations of the rock parcel.  Two points of difficulty, each of which introduces its own source of non-uniqueness, are an assumption for the particular form of such relations – e.g., the layers are viscous, but deform as a plastic solid if a yield condition is reached, and, secondly, an assumption that the parameters – e.g., a viscosity, do not vary during the deformation of interest.  In addition, of course, to “compute,” the entire history of the boundary conditions on the parcel is required.  
Structural geology is the study of what can be inferred with some degree of plausibility from observations of the parcel of rock.  A reference situation that is useful to keep in mind is a glacier, where not only a current, or “final,” state may be observed, but, in principle, albeit with technical difficulty, the ongoing deformation and its determinants, such as the temperature distribution, as well. This is hardly the situation when interpreting most bodies of deformed rock, although examples, such as active accretionary wedges and fold & thrust belts, and perhaps entire orogenic belts, such as the Himalaya, exist.
Their computation is based on a full boundary-, and initial-, value problem.  That seems to be their “glacier.” However, “their glacier” is, in fact, illustrated by the four pairs of photographs and sketch maps of Figure 9. These examples, most sketchily and inadequately described, could be the basis for motivating a model such as they use to generate the results presented.  This would provide a rational and constrained argument for inferring something with a degree of plausibility.  A detailed description of one or more of them ought to be moved up to before the section on model formulation, and what might be of interest to pin down, by means of modeling pointed out.  This would provide a better start than, on the one hand, the vague generalities, and, and, on the other hand, the details that the reader finds of unknown import, both presented in the Introduction.  Clearly, both the examples, by inference, and the model, by intent, is limited to simple shear of a medium composed of interlayering of two types of viscous-plastic layers.  Most, if not all results and conclusions are limited to this special case.

   
	The model and its numerical implementation produce a most peculiar result – a concentration of deformation at a horizontal boundary.  No rationalization of this result is given in the paper.  This result points to either an error in the implementation, or the specification of an unrealistic boundary condition.
	Immediate use of a numerical code has bypassed one simple & fruitful approach: the analytic treatment of an alternating multilayer.  Part of the reason is that a more vigorous search for relevant papers providing valuable information about the present subject matter would have been of great use.  This is not simply to credit previous workers, but to move to a more advanced level in the subject matter.  Thus, for example, Weijermars (1992) Progressive deformation in anisotropic rocks is not cited and not made use of; in it, one version of such an analytical treatment is offered.  
If, to simplify, a mean stress independent “von Mises” yield stress, K, is introduced, the corresponding multilayer in simple shear is described by only 7 parameters: the two viscosities, 1 and 2, the two layer thicknesses, h1 and h2, the yield stress, K, the inclination of the layers to the shear plane, , and the rate of shear d/dt.  The parameters that determine the behavior are reduced to 4:  is already dimensionless; R = 1/2; T = h1/h2; and, say, S = 1(d/dt)/K.  We immediately see from these groups that the behavior is length-scale invariant.  This is the power of dimensional analysis, which is not made use of in the present paper.  A choice of particular values of 1, d/dt and K is irrelevant – all that matters is their combination S; similarly with R and T.  If the authors want to use a Mohr-Coulomb material, the result would likely be somewhat less simple.  If, in the present case, R and T are fixed, one may determine by the analytic treatment of the basic state the domains in , S – space in which yielding (shear bands ?) and no yielding would occur. It is unlikely that the elastic properties that come with the model have any significant effects.  This could at least be verified
The authors’ discussion of “pressure gradients,” actually discontinuous pressure jumps,  is covered in most facets by Robin (1979) Theory of metamorphic differentiation and related processes, which treats the pressure jump between stiff and soft layers and its role in driving segregation; an equally pertinent paper is Sawyer & Robin (1986) The subsolidus segregation of layer-parallel quartz-feldspar veins in greenschist to upper amphibolite facies metasediments. Chapman (1950) Quartz veins formed by metamorphic differentiation of aluminous schists shows remarkable and beautifully-illustrated examples of veins formed by segregation, and intuits that compression plays an essential role in their formation.  See also van der Molen (1985).  Such a sub-topics, are not discussed in adequate detail, nor with adequate reference to illuminating earlier work.  It is pointless, if not embarrassing, to say that “we postulate…veins could form by diffusive small scale mass transfer…” when this proposal has been made over 30 to as much as 60 years ago, and a detailed discussion of the process, together with detailed observations, have been given. Alternatively, one might much better focus on the main thesis, and leave out other material.
I did find the conglomerated panels in most figures rather unappealing.  More detailed discussion of one or two panels at a time would be preferable for those of us with limited attention spans.  Further, the summary figure (Figure 2) and the condensed section on it, I found so indigestible that I skipped over it.  This illustrates a general tendency of the authors to over-anticipate what is coming down the road.  The organization and development of the exposition could be more reasoned and gradual. 


Detailed comments, (keyed to page number & line; an additional number is added for reference)   
1. (2, 20) “…strain domains shear bands or kink bands…”  I guess commas would do the job here, and elsewhere.  A lack of adequate proofreading on the part of the six authors, as well as their dealing with the many instances of poor writing, does not induce a positive attitude on the part of a referee.
2. (2, 22) To provide a corollary to a remark by Iris Murdoch, poor writing is almost invariably associated with poor thinking. “Structures” cannot constitute “a tool,” whether classical or not.  The tool is a particular method of interpreting the structures.  When mechanics comes to be the topic, this corollary will come into play.
3. (2, 22 – 3,7) The problem for the reader here is a lack of concrete detail, and an over-abundance of references to what are likely quite different interpretative procedures.  The latter is common and serves in the CYA role, rather than in providing information.  On the basis of what measurements does one up-scale to “obtain the large-scale kinematics?”  I can comprehend estimating end-state strain, which serves as a constraint on a kinematic path, in terms of its end-state, but “everyone” knows that the end-state, strain, does not determine path, kinematics.  Why cite Carreras (2001); this fact was known in the 19th century!  Moreover, running a complete mechanical model does not alone lead to a unique, or strongly-constrained, path, although it will tend to provide a more complete picture.  In interpreting deformed rock, one is unlikely to recover “the full dynamics of the system.”  Among other things, in addition to the histories of certain conditions, you have to guess, and confirm to some extent, the choice of constitutive relations.
4. (3, 8 – 3, 20) In 8-10, two “thoughts” are combined into one sentence.  A material consisting of a regular alternation of stiff and weak isotropic viscous layers behaves as an anisotropic viscous fluid at a scale >> the layer thicknesses (e.g., Cobbold et al., 1971), but features arising from the bending resistance of the layers is ignored. Word choice (material, not model), extraneous words (“As it was shown by”), and some expansion to make the statement complete are taken into account.  Certainly, such a material does not admit the inception of kink bands or shear bands.  The connection of the two thoughts is grammatically meaningless.  Of course, you can write down the principal effective viscosities, but this is not done in the paper, nor are references to this computation given.  Using different constitutive relations, linear stability analysis does provide pertinent results.  Why are these results not presented and compared with those of the numerically-implemented model?  Indeed, the model material, excluding the perturbations that lead to shear bands, can be analyzed in detail over an arbitrary finite deformation.  Would this not be of interest?  The limitations indicated by “…for very small strain and particular orientation..” do not exist for many materials of interest, though possibly for the viscoelastic materials considered by Biot and Cosgrove.  Papers by Bayly, Casey & Fletcher illustrate this.  Presumably, Muhlhaus et al. (2002) has not only “attempted” this, but done it!  I would imagine that this paper, as well as some others cited, are too advanced for the authors to comprehend.
5. (3, 19 – 20) Replace the double negative: “However, a model using a layered medium, rather than an anisotropic medium, has the advantage of providing a length scale.”  The statement in the abstract – “the results are length-scale independent” – would seem at first to be provided a priori by a dimensional analysis, and, hence, hardly require a detailed study of model results.  One the other hand, the thickness of a shear band and the separation of these, must be related to the constituent layer thickness, and, so, this statement cannot be correct.  True, there may be some results that are independent of length scale, such as the orientation of a shear band; this independence can most likely be proved a priori by dimensional analysis.  And, most certainly, the choice of a layer thickness, here 30 m, for some reason unspecified, is irrelevant, if not “nuts.”
6. (3, 21-23)  Read this sentence and then rewrite it, please!  What code, or what its characteristics are, should be given.  	I WOULD ASSERT, AFTER LOOKING AT THE FIGURES, THAT, WHATEVER THE CODE IS, IT DOES NOT PRODUCE CORRECT RESULTS.  By the way, you likely only use ONE code.    As I have mentioned in other reviews, the excessive use of plural constructions, like “up-talk,” points to one or more pathological conditions in modern society.  This, by the way is my last review!  What is a “dynamic numerical model?”  Again, we only need one model, run many times.  “Dynamic” qualifies “numerical,” and nothing else, as it would if you wrote this is French.  You implement numerically a mechanical model, quasi-static, I presume.  “dynamics” is used in this paper in several contexts, in most cases, if not all, inappropriately; but it sounds good.
7. (3, 23-26) Keep the model and its application separate.  We already know that the scale dependence which does exist is not of interest and whether the shear zones are 10m or 1 km thick.  Relative to up-scaling, the interest in what is going on in individual shear zones, in terms of the smaller-scale shear zones formed in them has not been introduced before, nor is the motivation for it given here.
8. (4, 3-8) Here you start to describe the details of the model.  Further description of the model is given in roughly (4, 20 – 5, 27).  This organization is unacceptable; there should be a section on model formulation.   Then there should be a section, or sub-section, on its dimensional analysis to determine the appropriate dimensionless groups.  While 3 x 10-13 s-1 might be of interest, a detailed evolution of the basic-state model can be developed analytically, and probably ought to, before numerical results, with perturbations, are examined.  One could then exactly determine when plastic yielding would occur.  The authors could also learn some mechanics; allegedly, their code already knows mechanics, but it may have no reason to be proud of this!
9. (3, 26-28) This plasticity is elaborated upon later.  
10. (3,29 – 4,3) In point of fact, it is much more effective to first provide the field examples and a detailed and pointed discussion of them to motivate the model.

11. (4, 9-16)  The presumption is you are going to have a results and discussion section.  I wouldn’t anticipate the details, as here. Delete.
12. (4, 18) Of recent appearance, “model set-up,” has supplanted the sufficient term “model.” Equivalent terms are “model model” and “set-up set-up.”  “Set-up” is a rather crude synonym for model.  “Experimental set-up”   Again, a section on the model, or, better “model formulation,” with some discussion of choices, and reference to the appendix on numerical implementation, and then results & discussion.
13. (4, 20-24) Already said.  This is an instance of insufficient editing.
14. (4, 25 – 5, 4) Again, you’re discussing results before you’re even through formulating the model.
15. (5, 5-7)  Again, as you even mention, the choice of absolute size is irrelevant; I stick to the term “nutty.” You pin the viscosities here.  As remarked earlier, a more scientific approach is to do the dimensionless analysis, think about things a bit, and then assign values of dimensionless groups.  One is the viscosity ratio, R = stiff/soft = 100; another is the thickness ratio T = Hstiff/Hsoft = 1, with the values as you’ve chosen them.  As far as the ratio of the principal viscosity in layer-parallel shortening/extension to that in layer-parallel shear is concerned: n/s = (TR+1)(T/R+1)/(T+1)2 = 25.
16. (5, 7) In my downloaded version, this line ENDS with “in accordance with”  WITH WHAT?
17. (5, 9 – 14) In fact, you are really aiming at an infinite medium in bulk simple shear.  Since you can’t do that, you should pick a “result domain” that stays away from the boundaries. In Figure 1, you put the results domain in the wrong place – smack up against the upper boundary! Why? (What does v signify in this figure?)
18. (5, 15) How can the bulk shear strain be given in % - % of what?!  The tangent of an angle is not given in %!
19. (5, 16 – 17)  Again, prior to a dimensional analysis, no reason to fix this in absolute terms.
20. (5, 20-22) I have no idea how many bells and whistles your code has.  I presume you’re always being deliberate!  The simplest formulation is to assign a lithostatic pressure corresponding to the depth of interest to the basic state.  I guess that’s what you do, but there is no need to talk about gravity and thermal gradient and temperature in this way.
21. (5, 22-28) OK, here’s the rest of the quantities.  There are ten, less the initial dip: -dot, h1, h2, 1, 2, , C0, K, G, and gH, where the first is the bulk shear rate and the last is the negative of the lithostatic stress at depth H.  You use ~ 15 km. Three dimensionless quantities are T, R and .  Another is, say, G/K, to which the model results is not too sensitive.    C0/gH ~ 0.05 may indicate that C0 is not terribly important.  “” is used for friction angle and for initial dip; change notation.
22. (5, 28 – 6, 6) Whatever this is, it belongs in a results and discussion section.  This is jumping the gun, which seems a tendency of the authors.  Types I – IV, again hastily introduced, comprise a notation that will be used in this paper and, hopefully, nowhere else, because the reader is expected to hold the meaning of each in her head without the help of any pointed hint from the names themselves.  Might as well say Types A, B, C, D or V, X, Y, Z, or red, orange, yellow, blue.  I know this is done by other distinguished savants.  However!
23. (6, 8) Summary of results?
24. I take (“something I can’t see”)bulk = 100% to be  = 1.  Please change this notation! I’ve never seen shear strain described in terms of per cent.
25. (6, 11 – 7, 16 with reference to figures) Section 2 is entitled “Influence of the initial orientation on the deformation pattern.” The first part, 2.1, is actually a description of the model.  This brief part, 2.2, completes Section 2, and is followed by Section 3: “Detailed mechanical insights.” 2.2 Results at a glance refers to Figure 2, supported by the previous figure.  Figure 2 is a very complicated figure that might be said to resemble the finale of a performance by the Cirque du Soliel.  It is difficult for a reader to come to grips with this material.  That is, the authors are to decide what the reader wishes to know, and to present her with these things in a suitable sequence. But here, in essence, she has to analyze it herself, and develop her own exposition; the authors do not supply one.  My sequence goes like the following.
a. If the layers are in homogeneous bulk simple shear, why the nonlinear bending-over near the top of the panels?  One may be skeptical that these results are correct.  If they are, no explanation is given for this behavior; no insight here!
b. What are the characteristics of a single, typical simulation?  I (the reader) would like to see a representative volume – e.g., one extending between the two horizontal boundaries and from a lateral boundary inward.  It would suffice to show the deformation of black and white layers.
c. Definition of four types I – IV obscures information.  I and II are for initially extending layers, III and IV are for initially shortening layers.  This distinction can be stated without any need for notation.  Further, in the other “dimension,” why should the distinction be distinct, so as to demand I versus II and III versus IV?  There must be something going on, and it’s more likely that it manifest itself continuously.  The detail of the results obtained, supposing them to be correct, should allow this to be teased out.
d. As a reader familiar with part of the subject, I know that an analytical solution can be worked out for the basic state, in which all layers deform homogeneously.  Now, the model starts off – I presume – will perfectly uniform or “essentially uniform” layers.  Where, then, does the small-scale structure come from?  From an initial irregularity superposed on the perfect initial structure, or from “numerical noise?”  Or does it arise from the layer end-conditions?  This might account for an inward “propagation” of layer-scale structure, though, for linear viscous layers, one might expect some variant of St. Venant’s Principle to apply. 
e. 
26. (7, 8 - 16) We know from the analytical solution for alternating viscous layers that the mean stress or pressure undergoes a jump from one layer to the other.  There is no pressure gradient.  Robin (1979) talks at length about this, but it is elementary.  Again, all of this can be worked out in detail analytically.
27. (7, 17-18)  With regard to the just previous section, I know more or less what is going to happen.  For example, if the layer shortens initially, folds will form.  Where the shear bands come from is a mystery, but has to do with plastic yielding.  Hence, this initial summary of results is something I would find of little interest – if there is interest, it is in the details.  Anyway, I can’t keep it in my head.  And so, I would turn to this section.  But, I wonder what is meant be a “detailed mechanical insight?”
28. (7, 19 – 24) Again, in the absence of layer-scale structure, the finite strain in each layer type can be worked out analytically; evidently, the bulk values are those for simple shear. A discussion of “the change in strain partitioning,” and the term itself, are superfluous.  If the authors were interested, they could work this all out.
29. (7, 25 – 8, 7) Numerical implementation of the model leads to the production of the structures described here.  The presentation is purely descriptive.  We don’t, in fact, obtain any detailed mechanical insight into how any of these features – the faults cutting the stiff layer, the shear bands that extend across multiple layers, etc.  
30. (8, 9 – 14) No explanation for this “penetration of the deformation” away from the upper surface is given.  This is perhaps the major sticking point.  This would certainly not occur in an initially nearly homogeneous multilayer.  What gives here?
31. (8, 16) What is the measure of “softening?”  Do I have to guess?  It is not described in the text, but I see some jagged lines in Fig. 3, falling with shear strain. Presumably, it is the shear stress required to maintain a constant shear rate.  For the basic state, with no perturbations, a complete analytical solution may be obtained by elementary means.  For a viscous multilayer, the mean stress difference – negative of the pressure, between the stiff (1) and soft layer is (1-2)(/2)sin2, where  is the shear rate.  In layer-parallel extension, its positive – the pressure is greater in the soft layer, and in layer-parallel shortening, it’s negative.  Robin (1979) and possibly Treagus (19??) obtained such results. The effect of elasticity – likely completely insignificant, and plasticity could be incorporated with some additional work.
32. (8, 17-24) The results are given in a domain that extends ½-way through the layer, and so the mean velocity at the base is zero.  This, however, is not a surface at which boundary conditions are applied.  I presume that the solution domain passes to the base of the layer.  One would then expect to see the symmetric counterpart of the structure at the top at the base.  However, we are not provided with this information.  The question of why the profile bends over remains.  Apparently, none of the authors are disturbed by this, either because it might represent an error in the code or, otherwise, because it represents an unrealistic boundary condition at the horizontal surfaces; I suspect the latter.  That boundary condition may be described as follows.  Let there be a domain of a multilayer subject to simple shear, as the authors posit, but let that domain be unbounded.  In this case, one may apply the analytical treatment suggested.  Now, however, consider the case in which, at the upper surface, the material above a horizontal plane, generally cutting through the layers, is converted to a perfectly rigid solid, and the condition at the surface is a perfect coherence.  This, or a discretized and numerically-implemented variant of it, is the model treated by the authors.  Indeed, an analytical solution likely is not possible.  It is possible in the limit that the layer thickness, relative to the scale of interest, goes to zero – i.e., the anisotropic viscous fluid.  
33. (8, 27) Drop this “Sn” business!  One is dealing with discrete layers, and with structure that is developed at the scale of the layer thickness.  Because of this, the bending resistance, as well as other qualitative features in the layer deformation, come in.
34. (8, 26 – 9,4) Why not plot the orientation of shear bands as a function of 0?  A lack of such a plot illustrates the authors’ aversion to analysis.  Synthesis of the structure by the numerical code suffices, followed by a purely descriptive exposition. 
35. (9, 3-5) The shear bands, once formed, are advected towards parallelism with the plane of bulk shear.
36. (9, 24-28) Discussed earlier.  The pressure difference could be computed for any set of constitutive parameters.
37. (10, 3-4) Yes, we know what the pressure is going to do – a 30-year old paper is clear on this.  And “exactly opposite to the Type I pattern.”   In proper scientific work, this observation would push the investigators to discover how come.
38. (10, 5-8) Hardening or softening can be worked out for the basic-state model for the unbounded medium, with or without plasticity.
39. I will pass on to fewer remarks.  Much of the exposition is descriptive alone.
40. (11,12-14)  The suggestion here is that such a result could be explained in terms of the local stress or rate of deformation, using some grasp of the theory of plasticity – i.e., a deeper analysis.
41. (11, 19-16) Ditto.
42. (11, 22-27)  This is puzzling, since it would seem that any bulk kinematic constraint would excluded it.  Accordingly, it might indicate what is happening only near the boundary – whatever that is.  Initial structural softening, in the unbounded multilayer case, is associated with the stiff layers carrying the maximum load at 45o.
43. (12, 1-5) Again, likely explicable from an unbounded multilayer analysis, with or without plasticity.  Elastic effects are likely – or demonstrably – unimportant.
44. (12, 16-17) Yes, since analysis is excluded as a mode of scientific investigation.  In this case, dimensional analysis would establish the dimensionless groups upon which the behavior depends; one would not have to be bound to such a Procrustean Bed.   
45. (12, 119) “with” not “to.”
46. (12, 20-22) Not having “Latex,” I cannot read the “average maximum viscous shear stress.”  As mentioned earlier, there is no such thing as a “viscous shear stress.” We may compute the bulk shear stress required to maintain a constant rate of shear for the basic-state case, with an infinite multilayer or an equivalent anisotropic medium. (Small-scale minor structures will still depend upon factors related to the bending resistance and other factors associated with layers of finite thickness.) 
47. (13, 4) The authors’ command of the comma is woefully inadequate. One goes between 100 and yielding.
48. (13, 3-8)  Agreed, the results of (a) and (f) are more or less the same.  I now have little insight as to how either arises – i.e., this crazy bend.
49. (17, 7-18) While Fletcher (1977) is an early treatment of this phenomenon from the point of view of a deformation-related mechanism, Robin (1979) was among the first to state the authors’ postulate, and provides essential insight into mechanism – i.e., the magnitude of stresses in stiff and soft layers.  There has already been “more work” done (Robin, 1979; Fletcher, 1982; Dewers & Ortoleva, 1990;…).
50. (17, 20-23)  Scientific writing suffers from wordiness, as here, or, in other instances, the use of jargon as a shortcut for a clear and complete statement. The authors write:      “This theoretical study has implications on the interpretation of deformation in anisotropic rocks observed in the field.  We have shown that for a given simple shear kinematics, all kinds of micro-structures can form as a function of the initial orientation of the pre-existing foliation or stratification relative to shear strain field.”                      May not the essential content be expressed as follows?  “This study shows that the microstructures that form in layered rock subject to simple shear depend upon the initial orientation of the layering to the shear plane.  The results may be applied to the interpretation of naturally deformed layered or anisotropic rock.”  This eliminates ~ ¼ of the words.
51. (17, 24) What is the meaning of “the sense of shear at the boundary”?
52. (17, 23 – 18, 1) 
53. (17, 20 – 19, 5) This brief section, Reconstructing the strain history, is the application of their model results; in essence, “the bottom line.” 
a. Rather than ineffectually discussing non-existent “unique solutions,” in the Introduction, the authors should have begun by presenting one or more of these examples, fully describing them and their setting, and then laying out their interpretative scheme, which would then serve to motivate the model presented.  If their “theoretical study,” as somewhat pretentiously termed, has implications for the interpretation…, the reader should have been aware of it.  
b. The effectiveness of writing generally correlates with the effectiveness of thinking.  There is only one model (18, 5), from which many results are obtained by varying 0.  Compatible = have the same sense of shear as the shear zone containing them.  Scaling means what?  If wordiness were eliminated, there would be plenty of room to replace short-cut jargon with clear and concrete statement.
c. One can imagine that the structure here can be traced to outside of the shear zone.  Is that how the initial orientation can be constrained?  Or, should “constrained” not really be replaced by “estimated from model results?”  If the former, one would give a value for 0.  From further reading, it appears it’s the latter.
d. For the first two examples, in addition to the two figures, only one of which has a scale (presumably a coin and not a Frisbee!), the reader learns that all other vital information is to be found in a presently unpublished paper.  Is where the authors are going with all this, and its very motivation, not worth a more informative presentation?  For the second two examples, there is even less.  Might it be the case that structures were initiated prior to being incorporated into the alleged shear zones?  Was the deformation in these zones solely, or overwhelmingly, simple shear?
e. Apparently, S-C structures are so well-understood by the structural geologists that specialize in them that there is no reason to describe them individually.   In the caption to Figure 2, the heavy black lines in the sketches are not identified; I presume they are “shear bands.”  They appear to be parallel to the more strongly-deformed limbs in (c), and something a bit less obvious in (d).  
f. (18, 16 – 17) Well, one knows this without any reference to the model results!  Why couldn’t 9d get to 9c with more shearing?  Skeptical of “a clear example of type IV.”
g. (18, 19 – 19, 5) Can you argue that the model constitutive relations are likely those exhibited here?  What about recrystallization & softening, etc?  A C structure is a shear band?  I write the inequality as 1 > K(d/dt)  (I can’t see the Latex stuff. This uses my simpler characterization, described earlier.) This inequality makes no sense, because the two sides do not have the same dimensions.  Maybe you just transcribed it incorrectly?  Rather, for plastic yielding to occur, roughly, 1 (d/dt)  > K.  I’m skeptical that cross-layer shear bands won’t form if the soft layers plastically.  In your model, this would be hard to achieve, because the viscosity ratio is so high.  It seems that this thumbnail paragraph, to be effective, needs a fuller development.
h. Are the below shear bands?
[image: ]
From Fletcher (2005).  Anisotropic viscous or power-law media.  Top left shows initial perturbation for all; a problem is that it is not truly random, or contains “shear band like” structures.  How would the authors describe these structures, which form in materials of constant property and no plasticity?
54. (19, 10) The appearance of these words, here “conclusions,” is indicative of the little work put into making the manuscript presentable.
55. (19, 10-14) This sentence makes little grammatical sense, typical of others in the paper.  You mean, among other things, that the structures arising in the simulations include all those in the list you give.  I don’t know what “geological context” means. “The initial orientation of the anisotropy” with respect to what?  You should keep in mind that your model only treats the case of simple shear!  Certainly other things determine the occurrence of any of these structures.  Generally, pompous writing like this gives a poor impression.  It seems to get worse nearer the end of the paper.  It is indeed difficult to write in simple, clear & concise sentences. Judicious editing of the present text would help a great deal.
56. (19, 13-15) Admonitory statements like this are pointless, and either comical or offensive.  I’m never sure what you mean when you refer to a length scale; I thought the model was scale-independent?
57. (19,  16 – 26) I hope this nomenclature does not become general.  A brief phrase could describe each “Type.”
58. (19, 27 – 20, 7)  Here, you finally mention a pressure jump, instead of a pressure gradient.  This material has been fully discussed by other workers over the last 60 years.  Whether this material belongs in this paper or not, the ignorance you display of this prior work does not.  The scale effect you speak of is hard to figure out.  Another reference: van der Molen (1985).
59. (20, 9 – 10) You mean that the shear band originates early in the deformation and that the orientation thereafter remains independent of…?
60. (20, 8, 10,…) This is a good place to comment on wee-wee writing.  Although some advocate the use of “we” rather than a passive construction – e.g., it has been shown, there are two senses in which “we” is used in the scientific literature.  One is where we includes the reader, in an implicit participatory sense.  For example: “We now substitute equation 10 into….”  The second way is as here, where, for example, “the results are scale-independent,” a fact the reader does want to know, is written as: “We have also shown that our results…”  This is a non-participatory use, and tells the reader something she already knows, that the results are those of the authors, and, frankly, doesn’t care to know.  And, it adds unnecessary words to the text.
61. (20, 13-15) “the ability to yield plastically” is not a “parameter.”
62.  (20,20 – 22, 14) Appendix A.  I don’t get the Latex, but the equations are more or less familiar.  Here, I see that the flow law for the plastic part is non-associative and corresponds to incompressibility.  This might have been put in the section on model formulation.  Since shear stress has no direct connection with the constitutive relation, “elastic shear stress” is jargon.  It seems unlikely that elastic effects have any significance
63. (22,15 – 24) Appendix B. The representation of the results should be placed in the primary text, since knowledge of this is required by the reader. The model has layers, not foliation.
64. (22, 24 – 24, 12)  This material seems too elementary for inclusion in a paper.  I did the same thing in my Ph.D. work, but not much point in writing it into a paper.  Ditto for Figure 10.  Obviously, there may be no length constraint. Papers seem to have gotten longer, but with a corresponding, or more than corresponding, loss of density.
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