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Review of Rolandi et al., The 1538 eruption at Campi Flegrei resurgent caldera: implications for 

future unrest and eruptive scenarios. 

 

Summary 

The revised version of the manuscript naturally divides into two parts. One part successfully 

highlights the meticulous reconstruction of ground movement and seismicity before Campi 

Flegrei’s only historical eruption. The results provide an important new reference for constraining 

interpretations of the volcano’s current unrest and deserve to be published after modest changes 

to the English.  

The other part is more speculative and draws conclusions beyond those possible from the new 

reconstructions. I recommend that this part is severely edited to avoid distracting from the merits 

of the new data; it can then be recast as offering interpretations to be tested, rather than 

affirmations. As in its earlier version, the text keeps slipping into a negative approach by insisting 

that the ideas of others are wrong. This is not objective. A positive approach can be achieved by 

focussing on the merits of the authors’ new reconstruction,  regardless of the alternatives. I have 

made copious comments on the manuscript, mainly to illustrate how subediting might enhance 

the flow of the text. The streamlined version should be ready for publication. 

 

Specific Comments 

Please see the annotated manuscript for additional recommendations on editing the text. 

 

Section 2. Caldera formation. 

This section on the history of Campi Flegrei is more detailed than necessary. The information is 

fine, but doesn’t follow naturally from the introduction. The main point seems to argue that 

prehistoric ground movements are consistent with the displacement of a central block – which is 

later used to interpret historic unrest. If that is correct, I would shorten this section and start 

around Line 78  with something like “Ground movement since caldera collapse is consistent with 

the centre of the caldera behaving as a single block (REFS)”.  The description of magma chemistry 

isn’t obviously relevant here. 

 

Section 3. Reconstructing ground movement before the eruption in 1538. 

Lines 142-154. What type of new evidence did later studies use to modify Parascandola’s 1947 

reconstruction (e.g., information from additional contemporary accounts). Specific details do not 

need to be described: citations to papers will suffice. The authors could then note that (1) the later 

reconstructions were still based on partial data sets and (2) the new work uses a more 

comprehensive data set (and so provides a test of previous interpretations). Stating this here will 

simplify the later discussion of Fig. 13 and avoid repetition when comparing new and old 

reconstructions. 

 

Lines 169-177. These repeat previous text. I’d consider omitting this paragraph and starting at Line 

178. 
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Lines 491-492 (Figure 13). Fig. 13 shows only three of the five reconstructions mentioned in the 

text. To highlight how the new work clarifies previous ambiguities, please add the reconstructions 

by Dvorak & Mastrolorenzo (1991) and Bellucci et al. (2006). 

 

Section 4*. Schematic model for the preparatory phases of the 1538 eruption. 

[*Check formatting. The numbering of sections has been set back to “2”.] 

 

Lines 504-594. This section makes the case for movement along faults to be a major influence on 

observed patterns of ground deformation (as had previously been proposed by some of the 

authors). However, it loses focus by intermittently mentioning that alternative models are wrong. 

The assertion has not been justified. It would require a full account of the alternative models and 

their assumptions. I would simplify the section by concentrating on the evidence for block 

movement. The commentary on alternative interpretations can be omitted. This would make the 

text easier to follow and also allow the authors to highlight that their reconstruction demonstrates 

that fault-bounded movement is a realistic interpretation. 

 

Lines 545-548. These lines can be omitted. The authors can support their interpretation, but they 

have NOT shown alternative views to be incorrect. That needs a separate paper in its own right. I 

would simply concentrate on the authors’ reconstruction and their description of (and terminology 

for) the stratigraphy. The discussion of terms is a distraction about terminology, in that 

deformation models are distinguished by the values of physical properties used, such as elastic 

modulus, and not by their qualitative description. Moreover, the later assertions that the lithoid 

tuff is heavily fractured calls into question the relevance of the distinction being made here.  

 

Lines 561-574. Try omitting these lines. I don’t see they add anything new to what has previously 

been written. The previous and following paragraphs would then be linked through the references 

to Battaglia et al. (2008). 

 

Lines 589-591. References to mush are out of place here. The rest of the section describes 

observations. No mush has been observed and its presence is speculative. I would omit these lines 

and leave speculations about mush to the final discussion. 

 

Section 5.2. The preparatory phases of the 1538 eruption. 

This section would be better placed after the reconstruction of pre-eruptive seismicity and will be 

discussed later. 

 

Section 5.3. The eruption of Monte Nuovo. 

It’s not clear why this section has been included. I can’t help feeling it belongs in another paper. 

The account of the eruption is interesting but, as far as I can tell, does not add to the information 

already available in the published literature. Unless the authors have a pressing need to keep the 

account, I would consider removing it, so that this paper can focus on the novelty of the new 

reconstructions before the eruption. 
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Section 6 (?) The seismicity before and after the 1538 eruption 

(Please check numbering of sections; it appears as “3” at the moment) 

This section nicely compares the seismicity in the century before the 1538 eruption with events 

recorded during the current unrest. Transforming the size of historic events from intensities to 

magnitudes is a neat way to compare with modern methods for characterising the size of an 

earthquake.  

 

The classification into long-, medium- and short-term sequences is instructive and relevant to 

understanding current unrest. However, I would reorganise the text so that the characteristics of 

each sequence is presented before offering an overall interpretation. Thus, I would group together 

Lines 827-830, 835-844 and 861-865 and integrate them into the final discussion after Section 6.2. 

 

Section 6.2. The post-eruption seismicity. 

Lines 869-872 can be omitted. Start with something like “Post-eruption seismicity was recorded 

in…”. I suggest combining this as a final paragraph to the previous section, rather than keeping it as 

a standalone section. 

 

Sections 7 and 5.2 

[I’m assuming Section 7 starts on Line 880] 

These sections repeat themselves and could easily be combined into an interpretation of events 

preceding the 1538 eruption. For example, Lines 885-901 could be followed by text connecting the 

reconstructed ground uplift and seismicity before 1538 to a following summary of Lines 827-830, 

835-844 and 861-86. This will identify water, gas and magma as favoured sources of overpressure 

at depth. The role of gas and water can summarised by combining Lines 622-626 and 637-646 

(from Section 5.2); the role of magma can the be described succinctly in terms of ascent from a 

main reservoir to form shallow intrusions. The descriptions can then lead to the two scenarios 

(Sections 7.1 and 7.2). 

 

The interpretations in Lines 589-621 and 626-677 are speculative at the level of detail presented. 

They may very well be reasonable, but the supporting evidence is superficial and so the arguments 

lack conviction (especially when compared with the painstaking reconstruction of behaviour before 

1538): in particular, the insistence that small shallow sills can consist of magmatic mush after more 

than a few years is not fully justified. For example, sills intruded at depths of c. 3 km are shallow 

enough for their mean thicknesses to be similar to the amounts of surface uplift they produce – 

namely a few metres. Even under the conditions of slowest cooling by conduction, such bodies are 

expected to have solidified completely within years (remember the magma has only to cool below 

its solidus to be completely solid). For such conditions, the assumption that magma remains as 

mush that can be remobilised is not very strong. I thus strongly recommend the authors reduce 

this text by about 50-70% - or even remove it altogether. Just as for the description of the 1538 

eruption, it feels as though it belongs to a separate paper.  

 

Incidentally, in Lines 700-705, the notion of repeated intrusions of small bodies, rather than the 

growth of a single shallow source has been applied by several authors to the unrest since 1950 
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(Woo & Kilburn, (2010) and other references): applying it also to before 1538 shows how 

comparisons between 1430-1538 and 1950-Present may be valuable in both directions, and not 

only from 1430-1538 to 1950-Present. 

  

Sections 7.1 & 7.2. Scenarios 

Lines 913-920. See comments above about “mush”.  

 

Lines 928-951. None of this text follows from the results of the current study. The arguments are 

generic and really need to be developed further to be convincing. They are not essential to 

justifying the importance of the new reconstructions. Omitting them would produce a better 

focussed paper.  

 

Lines 961-967. The description of the results in Kilburn et al. (2023) is misleading. As it happens, 

significant seismicity resumed at Campi Flegrei in 2017 as had been expected. There is no basis for 

the statement in Line 967 that “the system would already have collapsed”. I suggest removing the 

whole comment. 

 

Lines 968-973. The logic of the argument and its implicit assumptions need to be more clearly 

articulated. For instance, the authors are assuming that the crust was equally relaxed in 1430 and 

1950. Maybe it was; maybe it wasn’t. The assumption, though, must be made explicit. I also don’t 

follow the logic that “conditions [are] too gradual to culminate in an actual eruption” (Line 971). 

Supporting evidence is essential here given that the statement is used to suggest that unrest may 

continue for another century or more. [Have the authors anticipated the notion of viscoelastic 

behaviour, which only appears in the conclusions?] 

 

Conclusions  

[Please check numbering of section headings] 

Lines 997-1012. The text contains additional information about the scenarios. This should be 

moved to the earlier sections which introduce the scenarios. Viscoelastic behaviour has not 

previously been mentioned and ought not to appear for the first time in the conclusions. The 

conclusions could thus be shortened to Lines 979-996, followed by Lines 1016-1018, adding to the 

list (1) that the outcome of the current unrest is uncertain and two scenarios can be identified, and 

(2) that, in the case of an eruption, post eruptive seismicity may continue to present a significant 

hazard (from Section 6.2). 
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