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. We reject them and maintain all our suggestions regarding western Scandinavia

A c c e p t e d M a n u s c r i p t paper and spend the first part of our response with a number of clarifying remarks, prompted by our reading of the comment: "In summary, we suggest it is worth considering the possibility that western Scandinavian topography has evolved from higher to lower elevation from the Caledonide Orogen until the present-day, without intervening peneplanation and Cenozoic tectonic uplift. Initially, gravitational collapse and backsliding was the dominant contributor to destroying topography (and in bringing eclogite into exhumation distance of the surface). Rifting in Permo-Carboniferous time produced further offshore subsidence and was the last major rift phase seriously affecting the onshore through rift flank formation in places along the coast, onshore rifting and lowering of erosional base level. Later onshore rifting activity apparently was much reduced as compared to the Permo-Carboniferous phase; at least it has not succeeded in destroying the topography entirely. During this, onshore erosion and commensurate flexural isostatic uplift of the crustal column contributed to topography reduction and landscape A c c e p t e d M a n u s c r i p t 2 evolution. Erosion rates were high during the early periods of tectonic activity, but decreased with the declining onshore tectonic activity during late Palaeozoic-early Mesozoic, and probably were very low during the warm climates of the Late Cretaceous-early Palaeogene when a relatively large fraction of the topography could have been covered by vegetation.

Although wet based alpine glaciers, cirques and periglacial processes may have been active in the inner highlands all along, the efficiency of these processes depend much on climate and they suddenly gained importance by occupying a larger area of the inner highlands with the greenhouse-icehouse climatic deterioration on the Eocene-Oligocene boundary. Most importantly, these processes are known to limit mountain height and possess the capability of producing flattish surfaces, suggesting an alternative to the traditional tectonic interpretation of these landscape elements in western Scandinavia. Given this, it is possible that similar issues of ambiguity during interpretation have led to the incorrect identification of Neogene tectonic activity elsewhere."

Contrary to what the commentators perceived, the ICE hypothesis hence operates with two primary controls on erosion: 1) climate (and climate change) and 2) onshore tectonic activity, i.e. relief production. As the onshore tectonic activity declined strongly from the Caledonide collapse and back-sliding phases through the late Palaeozoic rifting into the early Mesozoic [START_REF] Dunlap | Early Palaeozoic orogenic collapse, tectonic stability, and late Palaeozoic continental rifting revealed through thermochronology of K-feldspars, southern Norway[END_REF][START_REF] Andersen | Permian and Mesozoic extensional faulting within the Caledonides of Central south Norway[END_REF][START_REF] Mosar | Scandinavia's North Atlantic passive margin[END_REF], so did the erosion directly forced by tectonism. That there exists a causal relationship between tectonism and erosion is a well established observational fact of geomorphology related to the control on erosion by relief and the continued refreshment of relief by tectonism (e.g. [START_REF] Summerfield | Natural controls of fluvial denudation rates in major world drainage basins[END_REF]. In the absence of significant tectonism, the western Scandinavian landscape developed into a quasi steady state of slow fluvial erosion. This does not imply the absence of rock column uplift, quite on the contrary. Topography in this state evolves only slowly and owes its longevity to the fact that a reduction of average elevation by 1 km requires 5-6 km of erosion (as a consequence of isostasy), which with a fluvial erosion rate of, say, 30 m/Myr would last 200 Myr. If the average topography were twice as high, or if the average erosion rate were only half, the topography survival time would be twice as long. The ICE hypothesis therefore implies large magnitudes of rock column uplift in response to isostatic reboundmuch more than the Neogene tectonic surface uplift hypothesis seems to require. However, We further emphasize that the alpine glaciers and periglacial processes of the ICE hypothesis not are confined to the Eocene and the Oligocene, as implied by the commentators.

Depending on the glacier equilibrium line altitude (ELA) dictated by past climate, such processes were active all along in the inner highlands as they are at present e.g. in the Himalayas, the Andes or the Cascade Ranges of the western United States, but we believe that they gained much importance in western Scandinavia by a significant drop in ELA on the Eocene-Oligocene transition when the global climate changed from a greenhouse world to an icehouse world. The ELA of course always has varied in concert with the changing climate, and in western Scandinavia must also have been influenced by changes in precipitation patterns brought about by the North Atlantic opening and onset at some point of the thermohaline circulation [START_REF] Via | Evolution of Atlantic thermohaline circulation: Early Oligocene onset of deep-water production in the North Atlantic[END_REF].

Rather than being unable to find a suitable tectonic uplift mechanism, which seems to be the impression of the commentators, it was a number of arguments that led us to dismiss an arcane Cenozoic tectonic uplift mechanism and suggest other avenues of explanation for the present landforms of western Scandinavian. These arguments are detailed in our paper, but we reiterate them here because it seems that the commentators consider them to carry little weight as compared to qualitative landform arguments. To us, however, our arguments are indispensable, and it is exactly the gravity of these arguments combined with the demonstrable existence of processes that very likely are fully capable of explaining the western Scandinavian landforms that led us to proposing the ICE hypothesis.

We found that much of the evidence used to argue for tectonic uplift of unknown origin involves observations that can readily be explained in terms of prolonged exhumation from ancestral topography, coupled with flexural isostatic response, and deep (~1 km in places) erosion by Quaternary glaciers of the coast-proximal sedimentary section. These observations include 1) overburial and tilting of coast proximal sediments, 2) geophysical data, notably the correlation between topography, Bouguer gravity and crustal thickness in western Scandinavia, which provide a straight forward demonstration of close to local, and mainly A c c e p t e d M a n u s c r i p t 4 shallow (crust-upper mantle) isostatic support of the present day topography, and 3) the geographical distribution of apatite fission track ages and lengths. The latter in the past has been used as an argument for tectonic uplift, but in fact the available fission track data set cannot distinguish between the different evolutional models because fission tracks are sensitive to the thermal history. The detection of active surface uplift requires information from outside the fission track system. The pattern of fission track ages and track lengths in southern Norway are, as demonstrated in our paper, satisfactorily explained by passive flexural isostatic exhumation of ancestral topography, in places in the presence of fault activity [START_REF] Redfield | Mesozoic and Cenozoic tectonics of the Møre Trøndelag Fault Complex, central Norway: constraints from new apatite fission track data[END_REF]Leighton, 2008).

None of these key arguments, which must be taken seriously in any plausible explanation of the evolution of the topography, were adequately addressed in the comment.

The other relevant observations that need to be considered are the existence of flattish landforms at high elevation in western Scandinavia and the history of sediment production as seen in the offshore record, which generally cannot be explained by variation in fluvial processes. This is where we invoke a response to climate change in the glacier ELA and associated erosion. This idea grew from another fundamental observation: Lithological changes on the Eocene-Oligocene boundary in the eastern North Sea area appear to be driven by climate change, and further into the Oligocene the climatic control on sequence boundaries prevail [START_REF] Sliwinska | Glacio-eustatic control on the morphology of an Oligocene surface in the Eastern North Sea[END_REF]. We consider this to be a key observation that was not discussed in the comment. A change in precipitation intensity driving changes to the fluvial system is a poor candidate to explaining the climate-lithology correlation. The mountains are already there in the ICE hypothesis and so obvious choices of causal agents are alpine glacial activity and periglacial processes. These erosional agents are known to be orders of magnitudes more efficient than are fluvial processes in stable bedrock terrains [START_REF] Hallet | Rates of erosion and sediment evacuation by glaciers: a review of field data and their implications[END_REF]von Blankenburg, 2006). Observations and ideas concerning how such processes control the overall morphology of mountain ranges and limit their height and even produce flattish surfaces flourish in the main stream parts of the geomorphological community (Nielsen et al., 2009).

A c c e p t e d M a n u s c r i p t 5 It is perhaps relevant here to point out that the ICE hypothesis, with its use of established processes to explain a wide range of observations, satisfies the principle of Ockham's razor, which states that the explanation of any phenomena should make as few assumptions as possible. This principle is also expressed in the "law of parsimony", which advises us to pick the theory of maximum parsimony, being the theory which postulates the fewest (i.e., most parsimonious) number of assumptions. Being able by the ICE hypothesis to eliminate the assumption of Neogene tectonic uplift in our opinion strongly maximises parsimony in the understanding of western Scandinavian landforms.

In spite of this, the ICE hypothesis is just that -a hypothesis. We do not claim to explain all observations at all scales, but we believe the ICE hypothesis provides a more integrated and wide-ranging interpretation than many previous propositions, which have tended to focus on a single aspect of the problem.

Further discussion of the comments

We were not able to follow the exact subdivision of the comment of Lidmar-Bergström and Bonow, but respond in the sections given below to what we consider the main issues that have been raised by Lidmar-Bergström and Bonow.

The landscape

We are criticised that we do not focus on valley incision but rather on flattish landscape elements at a high elevation as (quoting Lidmar-Bergström and Bonow) " Nielsen et al. (2009) 

state (p. 74) that the origin of the high topography in western Scandinavia is the cause of some controversy. They say that 'it has long been thought that ancestral topography had been destroyed by rifting and eroded close to sea level towards the end of the Mesozoic era whereafter the widely advocated Cenozoic (mainly Neogene) tectonic uplift hypothesis should have produced the present high topography by a series of tectonically driven Cenozoic uplift events on the ~1-2 km scale and wavelengths in the 400-500 km range'. They refer to several authors lumped together without noting their rather different approaches and views and claim

A c c e p t e d M a n u s c r i p t 6 as a summary that one of the observational bases of this hypothesis is 'the presence of accordant summits (summit envelopes) and low relief landscape elements at high-elevation interpreted as remnants of extensive erosion surfaces originally graded to sea level'. This description is not correct. The observational basis is another."

We actually do discuss individual authors independently in order to demonstrate an apparently methodical adherence to the Davisian landscape evolution model. Furthermore, it is precisely the Davisian tectonic interpretation of high elevation flattish landforms that is the central and controversial element of the Neogene tectonic uplift hypothesis. Had the conventional and more than a century old interpretation of the high-level flat surfaces not existed, or, conversely, had there existed unequivocal evidence such as high elevation post-Caledonian marine sediments in western Scandinavia, there would have been no discussion.

Valley incision on the other hand occurs anywhere positive topography exists and therefore is not at all surprising and surrounded by the controversies that flat landscapes previously graded to sea level and later episodically uplifted are. The suggestion that we do not believe in valley incision in high topography we find surprising, so we are happy to acknowledge we do believe.

Furthermore, according to [START_REF] Lidmar-Bergström | Landforms and uplift history of southern Norway[END_REF], "The envelope surface is a surface constructed from summit heights (p. 213)". We probably have to admit that a surface constructed from summit heights and "accordant summits", "summit envelopes", or "envelope surface" carries congruent meanings to us. That this concept should not be of central importance -and therefore our focus wrong -to the understanding of the landscape of southern Norway is contradicted by17 occurrences of the phrase "envelope surface" and the 13 occurrences of the phrase(s) "summit surface(s)" in [START_REF] Lidmar-Bergström | Landforms and uplift history of southern Norway[END_REF] as well as by the figures (Fig. 2 and Fig. 3) that like the comment's Fig. 2 show qualitative reconstructions of these surfaces, which, together with apparent steps in the present-day landscape are entirely central to the episodic, Davisian tectonic uplift interpretation of [START_REF] Lidmar-Bergström | Landforms and uplift history of southern Norway[END_REF].

In general, we find the tectonic significance that is assigned by Lidmar-Bergström and Bonow to observations of common glacial landforms in Norway and tilted plateaus in west Greenland Mesozoic sediments at high elevation in east Greenland. Furthermore, we note that also the observation of marine Paleocene sediments at an elevation of ~ 1300 on the Nuussuaq peninsula in the Disko area, west Greenland, comfortlably lends itself to explanation by the flexural isostatic uplift mechanism, combined with a measure of rifting induced differential vertical motions such as footwall uplift. So, even along the Greenland coasts where geology has been kind to us and provided unequivocal evidence for uplift in the form of high-elevation patches of relatively young marine sediments there seems to be a simple explanation. Therefore, we do not disagree on the existence of uplift along the margins of Greenland, only we believe that rather simple and well established mechanisms -erosion induced flexural isostasy and differential vertical movements by faulting -are responsible. Of course, flexural uplift also contributed to elevating the peaks of western Scandinavia, as mentioned in our paper (e.g. [START_REF] Small | Pleistocene relief production in Laramide Mountain Ranges, western[END_REF], but not to the extent seen in some places along the Greenland margin because the western Scandinavian fjord systems are less prominent than those of the Greenland margins.

Erosion by cirques and wet-based glaciers

We are criticised that we understand little about how ice and peri-glacial processes modify fluvial landscapes as (quoting Lidmar-Bergström and Bonow) "Glaciers thus do not form landscapes of low relief at a distinct level" and "The main result of studies of glacial impact on different landscapes is that flat landscapes remain flat, hilly relief gets more accentuated, and mountainous relief increases (see also Kleman et al. 2007 and refs. therein). Nielsen et al. (2009) suggest the opposite." In order to clarify matters we distinguish between two very different situations: 1) the cold Quaternary periods characterised by extensive ice shields and 2) all other periods (including the warm Quaternary inter glacials) when alpine glaciers and peri-glacial activity at the latitude range of western Scandinavia were restricted to areas around and above a snowline at some elevation, just like the present day. The latter case 2) has prevailed during the vast majority of the Mesozoic and Cenozoic Earth history, and this is the realm of the glacial buzzsaw in western Scandinavia. The idea that this mechanism efficiently limits mountain height and concentrates area near the snowline across tectonic uplift rates and lithologies at this point in time is subscribed to by many authoritative geomorphologists (e.g. [START_REF] Brozovic | Climatic limits on landscape development in the northwestern Himalaya[END_REF]Whipple et al., 1999;[START_REF] Montgomery | Climate, tectonics, and the morphology of the Andes[END_REF][START_REF] Mitchell | Influence of a glacial buzzsaw on the height and morphology of the Cascade Range in central Washington State, USA[END_REF]Foster et al., 2008). The activity of the glacial buzzsaw mechanism reveals itself [START_REF] Brocklehurst | Hypsometry of glaciated landscapes[END_REF]) by a local maximum in the hypsometric curve in the vicinity of the snowline. Yielding the percentage of surface area in a given elevation interval between, say, elevations h 1 and h 2 by integration from h 1 and h 2 , there can be little doubt that the elevation interval of a hypsometric maxima also must be associated with an elevation interval of relatively lower relief. These are elementary facts based on the definition of the hypsometric curve and observations across many mountain ranges. In fact the glacial buzzsaw mechanism has recently seen a global extension (Pedersen et al., 2009) based on the highresolution DEM of the Shuttle Radar Topography Mission. That the glacial buzzsaw may not everywhere leave a flat surface behind but perhaps a high-frequency, rugged terrain we tried to accommodate by the following statement in our paper and a discussion of periglacial processes: "While the glacial buzzsaw is the rough tool that efficiently takes the top of mountain ranges, it may not be able to finish the job and produce flattish surfaces. For this we may turn to the finer 'sanding' tools of periglacial processes". We may add here that the steepening of the topography resulting from the backward excavation into higher topography of cirques working in the vicinity of the equilibrium line altitude (ELA) will also, in due time, cause relief reduction because of the finite stability of high slopes. Therefore, our suggestion is that the flattish landscapes at high elevation in western Scandinavia are a consequence of long-term glacial buzzsaw and peri-glacial activity, not a consequence of Quaternary ice shield effects such as the carving of fjords.

A c c e p t e d M a n u s c r i p t 9 Incidentally, the 1000 m surface shown in Lidmar-Bergström and Bonow's Fig. 2, and which by them is interpreted as a consequence of late tectonic uplift, in our global buzzsaw compilation of the latitude and altitude distribution of hypsometric maxima (Pedersen et al., 2009) corresponds closely to the lower limit of buzzsaw activity at the latitude of central southern Norway. Our alternative, non-tectonic interpretation would therefore be that buzzsaw and peri-glacial activity, commensurate with flexural isostatic uplift because of erosional unloading, has the level ~ 1000 m as base level in southern Norway. The occurrence of higher topography implies that the buzzsaw has not yet completed its job. However, it is in this higher topography that present and past cirques and small ice assemblies should be located, which we believe they are. It is an aspect of the buzzsaw mechanism that over time it undermines its own existence by lowering the landscape. We would expect the buzzsaw partial base level to be lower further to the north because of lower average temperatures and to depend also on the intensity of precipitation (e.g. the distance from the cost like in [START_REF] Mitchell | Influence of a glacial buzzsaw on the height and morphology of the Cascade Range in central Washington State, USA[END_REF]). Some of the findings of [START_REF] Riis | Quantification of Cenozoic vertical movements of Scandinavia by correlation of morphological surfaces with offshore data[END_REF] in fact point in this direction and, furthermore, the high-elevation autochthonous block fields that he considers to have an origin as a Mesozoic peneplain to us merely could be regoliths of periglacial origin (e.g. [START_REF] Anderson | Modeling the tor-dotted crests, bedrock edges, and parabolic profiles of high alpine surfaces of the Wind River Range[END_REF]. However, this is the subject of ongoing investigations.

The role of the Quaternary ice-shields is entirely different. At this time, mainly cold based ice, which partially or fully preserved the pre-Quaternary high elevation landscape (and in other cold places such as Sweden, also the low-elevation landscape), steered by topography drained through fluvial valley systems and in the process excavated the deeply incised fjords of western Scandinavia, Greenland, western Canada and other places [START_REF] Kessler | Fjord insertion into continental margins driven by topographic steering of ice[END_REF]. In discussing this paper, [START_REF] Kleman | Where glaciers cut deep[END_REF] states in the caption of Fig. 1 "Deep glacially eroded fjords co-exist side-by-side with uplands that are almost untouched by glacial erosion despite having been overridden by ice." This is consistent with our ideas that the glacial buzzsaw landscape developed through the by far dominating periods without extensive ice-shields. Therefore, we did not dwell much on the Quaternary period as this is not (apart from the interglacials) the primary buzzsaw era in Scandinavia. Rather we invoked the well established erosional power of large glaciers on the sedimentary margin and the consequent rebound to explain the observed sediment over burial and coast proximal tilting, respectively. Furthermore, we reiterate -following the Norwegian epigram "Vend i tide, det er ingen skam A c c e p t e d M a n u s c r i p t 10 å snu! " -that "Indeed, in an earlier study (e.g. [START_REF] Nielsen | Paleocene initiation of Cenozoic uplift in Norway[END_REF], we also missed the role of the ice: first by causing sediment production mimicking tectonic uplift since the latest Eocene, and secondly, during the Plio-Pleistocene glaciations by producing effects which also could be mistaken for active tectonic uplift, including sedimentary structures resulting from the extreme lowering of erosional base level by glaciers on the continental shelf and increases in local elevation as a result of the isostatic response to highly selective glacial erosion inland."

Basins and swells, hinge lines, and cover rocks through time

In a section with the title above Lidmar-Bergström and Bonow mix a range of different subjects together, which we believe also mix with the discussion in previous sections entitled "The hilly relief on the flanks" and "Re-exposed relief". We therefore attempt to treat them together in our response.

Initially we learn that (quoting Lidmar-Bergström and Bonow) " Nielsen et al. (2009) propose that the Caledonian/Precambrian basement of southern Norway has risen continuously and slowly and has been delimited by a stable hinge line along the present coast. Studies of the shelf off western Norway (Faleide et al., 2008) show that deep basins alternate with shallow covers of different extent, mirroring a history of vertical movements within different segments.

The Mesozoic and Cenozoic strata are tilted along the coast and cut off and thus must have continued further, whether they are eroded by glaciers or by normal denudation. These conditions are strong arguments for their former onlap on the mainland (e.g. Jensen and Schmidt, 1992;[START_REF] Riis | Quantification of Cenozoic vertical movements of Scandinavia by correlation of morphological surfaces with offshore data[END_REF]."

We note that the actual description, not to mention discussion of the mechanisms that we propose keep the coast line relatively stable, vertically and laterally, in the absence of tectonism -and which agrees with quantitative models -are left out of Lidmar-Bergström and Bonow's discussion. Furthermore, the above arguments are in no way strong arguments for a former onlap of sediments far onto the mainland. First, rifting does indeed produce laterally varying subsidence as a function of the actual realisations of the major faults. This is not in A c c e p t e d M a n u s c r i p t 11 any way surprising and we fail to see its relationship to the postulated tectonic uplift in the hinterland. Second, the many published geological cross sections perpendicular to the coast indeed all show an angular unconformity at the base of the Quaternary, and the higher the vertical exaggeration (some time by a factor more than 60) the more conspicuous it isapparently in many cases to the extent that it is mistaken for solid proof of active onshore and coast proximal uplift. In our paper we clearly demonstrate in two cases, by physically-based quantitative modelling, how such sedimentary geometries (with tilting, over-burial and everything) can be reproduced by glacial erosion of a sedimentary margin -a solution of maximum parsimony that satisfies most observations (perhaps not the high-altitude surfaces, though) using only processes known to have been active. This argument seems to be totally ignored by Lidmar-Bergström and Bonow who instead choose to echo inherited interpretations and entirely unsubstantiated ideas regarding a former sediment cover. Good scientific practice involves awareness of the always present danger of inheriting interpretations which are based more on tradition than on substance. Interdisciplinary groups are, although not immune, less susceptible to such temptations.

To provide an example, the results of [START_REF] Fossen | The Bjorøy Formation: a newly discovered occurrence of Jurassic sediments in the Bergen Arc System[END_REF], who describe near-surface Jurassic sediments of perhaps Oxfordian age in a location along the west coast of southern Norway, could be interpreted in terms of shallow burial. However, an interpretation in terms of no post-depositional burial is at least equally valid. Vitrinite reflectance values in the range 0.28-0.29 %R o in the unconsolidated sands and with an average of 0.32 %Ro on the background of considerable scatter, and possibly due to pre-depositional oxidation, in the sandstone are not compelling evidence for, and do not suggest with any reasonable confidence, burial of up to 1 km depth. Given the uncertainty of vitrinite reflectance values, densely sampled and extensive vitrinite reflectance depth profiles are required to conclude anything about the depth of erosion. The reason that this possibility is mentioned by [START_REF] Fossen | The Bjorøy Formation: a newly discovered occurrence of Jurassic sediments in the Bergen Arc System[END_REF] might reflect the prevailing hypothesis, which they reference through [START_REF] Doré | The impact of late Cenozoic uplift and erosion on hydrocarbon exploration: offshore Norway and some other uplifted basins[END_REF] and [START_REF] Riis | Quantification of Cenozoic vertical movements of Scandinavia by correlation of morphological surfaces with offshore data[END_REF].

However, these two papers themselves take the tectonic uplift hypothesis for granted by quoting earlier papers that take it for granted and then interpret data in terms of the prevailing idea (and displaying vertically strongly enhanced geological cross sections). The solution of maximum parsimony, which [START_REF] Fossen | The Bjorøy Formation: a newly discovered occurrence of Jurassic sediments in the Bergen Arc System[END_REF] almost display in their final Fig. 19 with A c c e p t e d M a n u s c r i p t 12 Bjorøy being the hinge -apart from the Late Cretaceous onshore topography being lower than the present -remains as described in our paper.

We find that the remnants of Mesozoic sedimentary rocks onlapping the Fennoscandian Shield in southern Sweden are not necessarily relevant to our discussion of western Scandinavian topography, and that stratigraphically unconstrained extrapolation from southern Sweden to western Scandinavia is at best suspect. We quote Lidmar-Bergström and Bonow: "In areas with no preserved cover rocks it is of course easier to speculate that they never were there, but the stratigraphical record and relief interpreted as re-exposed suggests that cover rocks of different age rest or have rested directly on basement in many areas of Fennoscandia (e.g. Lidmar-Bergström, 1996;Lidmar-Bergström et al., 1999) indicating periods of subsidence. This is not discussed by Nielsen et al. (2009)." It appears that the presence of this sediment is taken as a sign of a previously much more extensive Mesozoic sediment cover of southern Sweden, implying vertical movements and, furthermore, as a prerequisite for the existence of a landscape with hilly relief in southern Norway. First, we question that vertical movements involving sedimentary covers are required to understand the hilly relief landscapes in southern Norway and in Sweden. We refer to the phrase "relief interpreted as re-exposed' of the above and propose that Lidmar-Bergström and Bonow instead attempt a maximum parsimony interpretation of these landscapes in terms of very slow fluvial exhumation, and with more recent stripping of the weathering mantle. Second, we strongly question the validity of extrapolating observed remains of sediments at a low elevation in southern Sweden to an extensive cover elsewhere. Mesozoic marine sediment remains at low elevation and some marine Eocene sediment with traces of diatoms [START_REF] Fenner | The occurrence of pre-Quaternary diatoms in Scandinavia reconsidered[END_REF] occur in southern Sweden and in vicinity of the Baltic Sea. How were they emplaced?

Because of vertical movements of the Fennoscandian Shield by unknown tectonic agents, or by some other, non-tectonic agent such as a higher eustatic sea level in the past? We prefer the latter because the present sediments are within reach of the higher sea level that existed during their time of deposition, under due consideration of the flexural isostasy from loading by the higher sea and the material that has been removed by erosion since then. We consider this to be an adequate explanation for the presence of the sediments. Hence, extrapolation of Mesozoic cover rocks over the higher elevation Fennoscandic Shield or to southern Norway remains pure speculation. Therefore, a plausible mechanism exists that can place the [START_REF] Lazauskiene | 3-D flexural modelling of the Silurian Baltic Basin[END_REF]. At the present day, when a large fraction of the load responsible for the formation of the basin, including the foreland basin fill itself, has been removed, the remnant marine late Palaeozoic sediments occur at an elevated position in the Fennoscandian Shield, which by a first glance is not compatible with their marine origin. However, the tectonic mechanism responsible for this is not very clandestine being simply the interesting but in reality quite trivial consequence of flexural isostatic loading and later partial unloading of the Fennoscandian Shield by the Caledonide range and the foredeep sediments themselves.

Regarding the formation of the topography of southern Norway, we suggest that it was the result of crustal shortening and thickening during the Caledonian Orogen (which incidentally would have created problems in preserving a sub-Cambrian peneplain). However, we will not rule out the possibility that this topography is in fact a stubborn survivor from Sveconorwegian time. One reason is that Palaeozoic and Mesozoic fault systems seem to have been avoiding central southern Norway [START_REF] Mosar | Scandinavia's North Atlantic passive margin[END_REF], which therefore stands out as an unusually resistant rock (at least compared to the surroundings) that might have had high topography for ~1 Gy (which incidentally also would rule out the existence of a sub-Cambrian peneplain). That not all areas affected by the Sveconorwegian Orogeny have high topography at the present day does not worry us unduly. There can be many reasons for this, for example, crustal extension which is an excellent agent for destroying topography, as witnessed by the topography of the middle Carboniferous Hercynian orogeny, which, although younger than the Caledonides, has been destroyed in central Europe by late Palaeozoic and Mesozoic rifting (Ziegler, 1990). We note here that the approaching Caledonide orogen easily could have 'climbed' topography higher than at present day in Southern Norway by acting as a surface load producing flexural isostatic subsidence. We therefore maintain that there are very good reasons to believe that the Scottish Caledonides, like western Scandinavia, have remained positive features since Caledonide time essentially having been exhumed from ancestral topography without intervening peneplanation and tectonic uplift. Also for Scotland this is in fact the maximum parsimony solution.

Finally, we should like to emphasize that our proposed model of rifting and erosional exhumation of the present day topography of western Scandinavia from ancient topography without peneplanation and ensuing tectonic uplift does not mean that we dismiss tectonic explanations of high-level low relief landscapes elsewhere, as perhaps perceived by the commentators. Why should we do this in places where there are good reasons? Unfortunately, such good reasons do not exist for western Scandinavia during the Cenozoic.

Conclusions

We have no doubt that taking tectonic uplift of unknown origin for granted can lead to numerous interesting tectonic interpretations of western Scandinavian landforms and elsewhere following the approach of Lidmar-Bergström and Bonow. However, these remain cooling, although with a rather blurred resolution (e.g. [START_REF] Ketcham | Forward and inverse modelling of low-temperature thermochronology data[END_REF]. They do, however, not contain information regarding the cause of cooling. This is frequently erosion and it seems that it is then easy to suffer the mental short circuiting that cooling means erosion means uplift means tectonic uplift. More generally, the use of geomorphology to resolve vertical tectonic movements of rock surfaces is problematic as there is a fundamental issue of nonuniqueness.

Regarding the landscapes of western Scandinavia, we actually initially were inclined to pursue the traditional path, but eventually learned that the prevailing ideas regarding the morpho-tectonic evolution of the Fennoscandian Shield and the methodologies involved were severely wanting. In the approach of Lidmar-Bergström and Bonow it is not possible both to unravel landform evolution and tectonic movements. The interpretations are unphysical as the fundamental concept of isostasy is not in any way actively integrated. Given that significant amounts of surface mass move around as landscapes evolve, the consequence of omitting this particular elementary mechanism is severe. Furthermore, the glacial buzzsaw mechanism, which has a very strong explanatory potential regarding high elevation landform evolution, and which affects any mountain range that, at any time, crosses the local snow line, is not integrated in their interpretations.

It is apparent that Lidmar-Bergström and Bonow from an insular landform perspective are of the opinion that the ICE hypothesis is on thin ice. Although we are credited for a multidisciplinary approach, it is apparent that when it comes to geomorphological issues we should rather have adopted existing ideas. Unfortunately, this has not been possible for us. In considering a physically based maximum parsimony solution involving a range of established processes including rifting, climate, isostasy, the glacial buzzsaw and periglacial processes, we found that it was unnecessary to invoke a tectonic uplift mechanism of unknown origin for western Scandinavia. Given this, we suggest that the tectonic interpretation of high altitude landforms in western Scandinavia for more than a century has been the obstacle for the understanding of western Scandinavian landscape evolution. 

  uplift of the ICE hypothesis is distributed in time in close concert with the removal of mass.

  A c c e p t e d M a n u s c r i p t 7 bizarre when the fundamental mechanism of isostasy as a function of erosion and redeposition of mass is not at all considered by them. The absence of any active consideration of the fundamental effects of flexural isostasy renders tectonic interpretations of the observations of Lidmar-Bergström and Bonow at best suspect. After all, isostasy is the one mechanism which almost everyone acknowledges is inescapably always present. For example, Medvedev et al. (2008) demonstrated how erosion and flexural isostasy can explain the occurrence of marine

  marine sediments where they are found at present, so the maximum parsimony solution rules in favour of dismissing any "Deus ex machina" tectonism. At the very least the plea for tectonism should be tempered with what can be achieved by simple eustatic and isostatic means. Contrary to the case of Mesozoic and Eocene sediments there are good tectonic reasons why there are remnants of post-Silurian sediments in relatively high elevations. They were deposited in the foreland basin that developed as a consequence of Caledonide loading of the Fennoscandian Shield

  of the Scottish Caledonides, which is doubted by Lidmar-Bergström and Bonow on the grounds of the paper by[START_REF] Macdonald | Modelling and comparing the Caledonian and Permo-Triassic erosion surfaces across Highland Scotland: implications for landscape inheritance[END_REF], which they believe we say the opposite of, which we do not, we have obtained the following personal comment(David Macdonald, 20 February 2009): "I believe that the Caledonian surface controls the present-day surface of the east Highlands and the eastern part of the Northern Highlands. I think that this block has been mostly above sea-level since the Devonian. Most denudation would have involved removal of Old Red Sandstone and Carboniferous sediments, plus some of the higher peaks of basement." However, we could also have quoted[START_REF] Thomas | Geological structure and landscape of the Cairngorm Mountains[END_REF] from which we have extracted the following concluding statement: "Uplift and erosion during the waning of Caledonian orogenic events resulted in the Cairngorm Granite being exposed at the surface in the Devonian, probably sometime around 390 million years ago. The Cairngorms have remained a positive landscape feature since this time, probably remaining exposed even through late Palaeozoic and Mesozoic marine incursions that covered much of the rest of the country."

  and the presence of fission track data does not change this. Fission tracks are sensitive to the thermal history and in some cases contain such information, e.g.