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Scientific writing 

• Philosophy on theses and papers: what’s 

expected of me and what do I want? 

• Some ‘Cardinal Rules’ for writing 

• Journal articles: Structure of an article (Title, 

Abstract, Introduction, Setting, Data methods 

and results, Discussion, Conclusion, 

Acknowledgements, References)  

• The publication process 

• Questions 

 

 



My credentials 

• More than 50 peer-reviewed articles published (17 first-author) and 
16 ‘popular science’ articles 

 

• 7 publications that were chapters straight out of my PhD thesis 
(EPSL, Bas Res, Tectonophys) 

 

• 1 publication out of my MSc thesis (10 years later!) 

 

• Frequently used reviewer for Geology (1), Tectonics (3), 
Tectonophysics (7), Geological Society America Bulletin (3), 
Geomorphology (1), Gondwana Research (1), Progress in Physical 
Geography (2), BSSA, NZJGG, etc 

 

• Citations >800; h-index 17; i10-index 23 

 



Supervisor’s philosophy on theses and 

papers – what’s expected of me? 

• Undergrad research project –  

• (1) original piece of work with ‘new’ data / ideas,  

• (2) attendance at dept seminars,  

• (3) discussion with other mentors in the department 
(students and staff),  

• (4) establishment of ≥1 scientific relationships out of the 
department,  

• (5) the best thesis you can write that is defensible in front 
of the department 

 

 



Supervisor’s philosophy on theses and 

papers – what’s expected of me? 

• MSc –  

• (1) original piece of work,  

• (2) some mentoring of undergraduate colleagues,  

• (3) ≥1 first-author peer-reviewed publication by time of 
thesis submission,  

• (4) ≥1 talk at a national or international conference,  

• (5) ≥1 talk in department,  

• (6) establishment of ≥1 scientific relationships out of the 
department,  

• (7) the best thesis you can write that is defensible in front 
of New Zealand’s best scientists 

 

 



• PhD –  

• (1) original piece of work including many of your own ideas,  

• (2) mentoring of undergraduate and postgraduate colleagues,  

• (3) a ‘world expert’ on your research topic,  

• (4) several talks at international conferences and other 
universities,  

• (5) a local to international reputation,  

• (6) ≥3 peer-reviewed publications by time of thesis 
submission,  

• (7) ≥2 talks in department,  

• (8) establishment of ≥3 scientific relationships out of the 
department, 

• (9) the best thesis you can write that is defensible in front of 
the world’s best scientists 

Supervisor’s philosophy on theses and 

papers – what’s expected of me? 



• To be competitive for grad school at a top university:  

• (1) good grades, (2) good recommendations, (3) 
computational skill, (4) other interests, (5) something to 
distinguish you from other candidates (involvement in 
postgrad / staff research projects, special skill, a research 
publication, an article in a pop sci magazine) 

 

• To be competitive for a geology position at a mining 
company, etc.  

• (1) technical experience in computer applications, (2) 
demonstrated ability to write (a paper?) and communicate ( a 
dept talk or conference?), (3) good letters of reference – good 
reputation, (4) good grades! 

What do I want by the end of my undergraduate 

degree? 



• To be competitive for an academic job at a renowned 
university:  

• (1) 6-10 papers in high quality internationally regarded 
journals, (2) an international presence, (3) a reputation as 
‘one of the best’ in your field, (4) significant teaching and 
mentoring experience, (5) ability to get research money 

• To be competitive for a post-doc or position at a CRI like 
GNS: 

• (1) ≥3 papers in high quality internationally regarded journals, 
(2) a national presence, (3) reputation as an emerging and 
promising researcher, (4) ability to get research money 

• To be competitive for a geology position at a mining 
company, etc.  

• (1) technical experience in computer applications, (2) ≥1 
papers in high quality journals – ability to write, (3) ability to 
mentor colleagues, (4) talks at conferences, (5) good letters of 
reference – good reputation 

What do I want by the end of my postgraduate degree? 



• To be competitive for a PhD scholarship 

• (1) Top marks in all of your postgraduate classes (2) ≥1 
papers in high quality journals, (3) a departmental reputation 
as a promising researcher  

What do I want by the end of my postgraduate degree? 

• Both have merits and it depends on what drives you. In my 
opinion you can defend your thesis, publish great papers, and 
get a job regardless of which style you choose 

Do I want to be a ‘problem chaser’ (like Mark) or an 

expert in a particular field? 



Mark’s ‘rules’ for writing 

• When you are writing well (‘in the zone’), stay writing at all costs 

• When you are not writing well, leave it, draft figures, clear your head, etc. 
Don’t get frustrated 

• There are a variety of different writing styles and no real ‘rules’ – some 
people are very organized, others write haphazardly, some have all figures 
drafted beforehand and ‘write around them’, others do figures after, there is 
no right way 

• Observations before interpretations! 

• Find every reference before writing, and have the articles at hand, make 
sure your references are up-to-date 

• Decide where the article is going to be submitted before writing, as there will 
be length and style restrictions and it affects how you write 

• Decide authorship early on, this can change but it is good to have this 
sorted early (no problem with lots of authors) 

• Decide your ‘target audience’ and write for them, not for you 

• Draft figures at correction size and resolution for publication 

• Write thesis chapters as scientific articles – do not write the thesis then pull 
it apart afterwards 

 



Structure of an article 

•Title, Authors and Affiliation, Abstract, Introduction, Geological 

Setting, Data methods and results, Discussion, Conclusion, 

Acknowledgements, References, Appendix 



Title 
• Catchy and broad, but not misleading 

• Think about your audience – how would they find your article 

(Google?) 

• Is putting a geographic reference into your article advantageous or 

limiting, and necessary? 

• Snappy titles can be memorable or annoying 

• I write the title of my paper before anything else, then agonize over 

it, then finalize it after the paper is written 







Authorship 

• If you write the article, you are first author 

• Less is not necessarily more – importance 

of collegiality, demonstrated ability to 

collaborate, more paper ‘pathways’, more 

opportunity for ‘two degrees of separation’ 

• Deciding who goes on the paper and who 

doesn’t 







Abstract 
• Describes study objectives (i.e., what hypothesis you 

were testing or what research question you were 
attempting to answer), methods used, main results, the 
interpretation and implications of the results 

• Written so as to clearly convey as much information as 
possible in as few words as possible, and written as a 
single paragraph 

• Powerful, concise sentences that will entice browsers to 
look on 

• Results before interpretation 

• I always write my abstract first, to get focused on what 
the paper is about, then write the paper, then re-write the 
abstract 











Introduction 
• The powerful first sentence (I agonize over it) 

• Moving from the general to the specific 

• First paragraph: stating the big questions and broad 
relevance, what is a critical void or misunderstanding in 
our current knowledge 

• Second paragraph: Some detail about what is known 
about the problem, why it is controversial, setting up for 
your story 

• Third paragraph: What is unique about your study, why 
is was undertaken, why it is important, what was learned 
(optional to actually give the answer here, or just cast the 
question)  

• Probably the most important part of your paper next to 
the abstract 



First paragraph 



First paragraph 



First paragraph 



First paragraph 



Second paragraph 



Second paragraph 



Transitioning First to 

Second paragraph 



Third paragraph 



Third paragraph 



Geolgical Setting 

• Broad to specific 

• If required, compartmentalize (e.g., climate section, 
tectonics section) 

• Be clever about what you need to say that is relevant for 
what’s coming, but don’t overdo it 

• Reference ALL / ORIGINAL early work if there is space, 
but be concise 



Topography, geology, climate, geomorphology, 

features of most relevance (e.g., alluvial fans) 





Keeping it short 

and concise: 

 

 

This is the entire 

“Geol Setting” 

section for my 

Geology paper 



Data methods and results 

• The importance of being honest, even if you screwed up! 

• A well written method and results section is one that can 
be duplicated by someone with the equipment but 
without the expertise 

• However, you can reference other papers for specifics of 
methods 

• Sample description, sampling and analytical procedure, 
results (with specific interpretations, but don’t confuse 
with Discussion section) 

• I often start the section with a reiteration of why this data 
is being acquired, without duplicating 





End of section – 

setting up for the 

Discussion 



Discussion 

• Sums up ideas, the juicy bit of the paper, the place for 
interpretations, speculations, etc 

• Build from specific to broad (opposite of Intro) 

• Often helps to compartmentalize 

• First paragraph, quick summary of results from above, 
then expansion on these results 

• Second paragraph, detailed explanation of specific 
interesting attributes of the data, exploration of novel 
concepts 

• Third paragraph, stepping out to examine how results fit 
into broader context 

• Forth paragraph, really going for it, place for arm waving, 
big interpretations, etc 

 

 



Followed by expansion to other domes… 





Conclusion 

• Not always required for papers 

• Like abstract, but can be more summative and specific, 
given that the authors have now read the paper 

• What was learned 

• Opportunities for future research 

 

• http://www.ehow.com/how_4617129_write-scientific-
conclusion-dissertation.html 
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Acknowledgements, References, 

Appendix 
• Thanks to people who helped contribute ideas with your 

work – also good politics 

• Thanks to people who reviewed the manuscript (not 
really any point in thanking anonymous) 

• Thanks to research grants 

 

• References – pay attention to journal format 

 

• Appendix – as above, listen to editorial advice but push if 
you disagree, I rarely use one 



The submission process 

• Several revisions, clearance from co-authors 

• On-line submission 

• Editor asks reviewers 

• Reviewers respond and review ms 

• Editor examines reviews and makes decision 

• Author responds 

• Repeat process 

• Paper accepted 

• Proofs received 

• Paper published 



Helpful resources 

• http://abacus.bates.edu/~ganderso/biology

/resources/writing/HTWsections.html 
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