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QUESTIONNAIRE 

 
Originality, scientific importance, perspectives and impacts of results presented in the PhD 

thesis for basic and/or applied research 
Evaluate competitiveness of the PhD thesis in the international context and compare its level with the current 
state of the art in the field (extent ¼  – ½ page): 
 

Biomonitoring is a quite interesting and crucial issue, considering the currently increasing 
pollution rate, particularly in inland waters, and crayfish represent optimal model organisms 
to investigate this topic. Moreover, there is a growing demand to find the best non-invasive 
methods to apply on bioindicators  to obtain reliable results without altering too much the 
behaviour of test animals. The PhD thesis focuses on the use of crayfish as bioindicators, 
coupling physiological and ethological aspects, and testing non-invasive methods for 
biomonitoring. It is thus very interesting and timely for the scientific pertinent field. 
 
 

 
 

 

Elaboration of the PhD thesis, objectives of the work and deliverables 
Evaluate the overall level of elaboration of the PhD thesis (structuring of the main text, 
comprehensibility, logicality of the chapters and their ordering) and the originality of the 
selected approaches to solve the objectives; evaluate publications and whether the results 
described correspond to objectives of the PhD thesis (extent ¼  – ½ page): 
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The thesis has four main aims, well elucidated at the beginning of the volume, for whose 
achievement the candidate conducted several laboratory experiments. Overall, the thesis is a 
very good work, well and clearly structured, and the English results almost fluent and well 
written. I also appreciated the deep and interesting review of the literature relating to her PhD 
subject; particularly useful are the Chapter 2.1. and 2.2., summarising the known used 
biomonitoring techniques also in crayfish. The methods are appropriate, clearly illustrated and 
explained, even if a higher number of test animals would have been better for some analyses 
and the study on odours should be deepened in the future (see specific comments). The 
statistical analyses result almost always well applied (see specific comments). All results are 
well illustrated and discussed with a good critical ability, and accomplished the thesis 
objectives. The candidate also developed non-invasive techniques for biomonitoring and widely 
disseminated her results through conferences and papers. The thesis confirms the possibility to 
use crayfish as bioindicator, even if the studies should be extended to more species and more in 
depth investigations are needed for the cardiac activity heartbeat. In conclusion, the thesis is 
very good, gives a relevant contribute to the field of biomonitoring in crayfish, and offers 
important scientific relapses. 
 

 
 

OVERALL COMMENTARY ON THE PhD THESIS 

Please write comments in extent of 1-2 pages:  

Specific comments 
Chapter 1 

1.1, 2nd paragraph: also presence/absence of a certain species is an indicator of water quality 
1.1, 3rd paragraph: I would say “sedentary life/low dispersal rate” 
1.2, 2nd paragraph: please mention crayfish as k-stone species. Moreover, also the red swamp 
crayfish is not a good bioindicator being a highly plastic and adaptable species. 
1.3, 4th line: “ but it is also a question of their…”. What about accumulation of toxins in 
crayfish? Please discuss also this issue. 
1.3.1, 13th line: astaciculture 
1.3.1, 16th line: “ other detrimental “habits” (high migration ability, etc..; Holdich et al., 2009; 
Jackson et al., 2014). 
1.4, first sentence: please better rephrase it and delete the comma after be. 
1.4., 2nd paragraph: “behaviour is usually observed directly or through video registration..” 
1.4., 3rd paragraph: not all the crayfish are nocturnal. So, most are nocturnal. Moreover: “ 
circadian cycle, whereas stabilization…etc (please delete the comma after the parenthesis)”. 
1.4., 4th paragraph: “, while Bini and Chelazzi (2006) have shown the heart and ventilatory 
rate to be correlated  and decelerate under toxic impact of copper.” Moreover, “In sum, 
investigation of more than one characteristics of crayfish state (look into the combination 
and interaction of several 
parameters) is thus crucial.” 
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Chapter 2 

2.1: I would say that Ethovision is just a technique not another method to study animals 
behaviour. 
2.2.: should the already cited species reported with abbreviation in all the text? 
2.2, 2, 4th paragraph: I would also add the reproductive status for females. 
2.2., 2, 5th paragraph: please be aware about alien invasive crayfish. 
2.2., 3.1, 3rd line: “ Overall, behaviour demonstrates..” 
2.2., 3.1.1., camera based, 2nd paragraph: please better rephrase this part. 
2.2., 3.1.1., movement patterns: please again remember that not all crayfish are nocturnal. 
2.2., 3.1.4, radio telemetry: “…30  to 300 MHz; Cook et al. 2013). 
2.2., 3.1.4., acoustic telemetry: what about the time spent in refuge by crayfish? Is this a 
problem for acoustic monitoring? And what about vibrations? 
2.2., 3.1.4., PIT, 2nd paragraph: “But if one thinks this idea out (is this correct?)” . Moreover, 
movement patterns can be influenced also by reproductive state or by need of food. 
2.2., 3.2., 1st paragraph: “…of selected bioindicators, while biondicators are…” 
2.2., 3.2., 2nd paragraph: “..carried out exactly for that purpose…”. 
2.2., 3.2.1, IPG, 2nd paragraph: “ Suggesting the IPG as very useful (…”. 
2.2., 3.2.1, PPG, 1st paragraph: 1984 in parenthesis, as 1990 for Depledge and Andersen 
below. 
2.2.: What about the use of oxygen consumption monitoring among the cited method? 
2.2., Table 1, carbon dioxide: please ventilatory system on the line above. 
2.2., Table 1, prey-predator behaviour: please specify “injured conspecific odour”. 
2.2., Table 2: Bini and Chelazzi (2006) studied P. clarkii, not cubensis. 
2.3, Methods: why did the authors not analyze also the exoskeleton? Why was the nickel of 
Darvoske samples not measured? 
2.3, Discussion: It would have been noteworthy to cite also the paper by Gherardi et al. 
(2002). A comparison of trace metal accumulation in indigenous and alien freshwater macro-
decapods. Marine and Freshwater Behaviour and Physiology 35: 179-188. What about the 
concentration of these metals in the water of the studied reservoirs? 
2.3, Conclusion: About low migration rates: I would be more careful about this statement. For 
sure, crayfish are less mobile than fish, but some crayfish can disperse quite a lot. 
2.4., Methods: Which is the sex of analyzed crayfish? Moreover, the n is low, as evidenced 
also by the recorded variability in the test crayfish (see for example S.D. of Fig. 3 or Fig. 5). 
And this can influence results and discussion. Why did the authors not use an ANOVA?  
2.4., Results: Where are the statistical outputs? 
2.5., Methods: again, which is the sex of the analyzed crayfish? 
 
Chapter 3 

3.1: Are the crayfish able to use the refuge without problems? 
3.2.: Are the cameras able to record also the maxilliped movements (important to detect in 
the presence of some odours)? 
 
Chapter 4 
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4.1., Introduction: please uniform the font. Moreover, nearly the end: “crayfish species- 
signal crayfish, Pacifastacus leniusculus”. 
4.1., Methods: a control group (plain water  before and after) is missing. Each crayfish was 
subject to each treatment. Was the order random?  
4.1., Results and discussion: where are the statistical comparisons among treatments? It is 
better not to use the shelter in this experiment to add a further variable. The reaction 
towards the odour of injured conspecific can be explained considering that this odour is 
primarily an alarm odour for crayfish, signalling danger situations. 
4.2, 2nd paragraph, 9th line: please write a comma after activity instead of full stop. 
 
Chapter 5 

General discussion, 3rd paragraph: “with the exception of P. clarkii” seems a nonsense, being 
the species invasive. Please delete or better explain it. Moreover, the wider use of this 
species can be explained also by its plasticity, flexibility, tolerance and easiness to be 
maintained in the lab. 
Page 100, 1st paragraph: “..of potentially unsafe compounds, while tolerant crayfish (..”. 
Page 100, 2nd paragraph: please consider also the reproductive status. 
Table 1: again Bini and Chelazzi (2006) studied P. clarkii, not cubensis. 
 
 
 

 

 

 

FINAL RECOMMENDATION  
 

 
   PhD Thesis can be recommended for defence  

   PhD Thesis can be recommended with reservations for defence 

   PhD Thesis can not be recommended for defence  
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