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Talk structure

I. How we assembled the data
• Corpus assembly
• Extracting taxa and locations
• Topic modelling
• Disagreement
• Taxonomic methods

II. What we might do with the data
• Molecular vs Morphological taxonomy
• North/South divide
• Bias in taxonomy: forests and terrestrial species
• Disagreement in taxonomy



Corpus Content

Journal Publisher Size

Zootaxa Magnolia Press 31,348

ZooKeys Pensoft 4,940

PhytoKeys Pensoft 820

Journal of Hymenoptera Research Pensoft 382

MycoKeys Pensoft 315

Zoosystematics and Evolution Pensoft 153

Insecta Mundi Center for Systematic Entomology 1,367

European Journal of Taxonomy Muséum National d’histoire naturelle 1,105





Extracting Taxa

Global Names Finder (gnfinder): match species names in text, both 
against dictionaries and by looking for “likely” species names

https://github.com/gnames/gnfinder 

https://github.com/gnames/gnfinder


Extracting Locations

A case-sensitive language model trained on the 
“CoNLL-2003” dataset for recognizing locations, 
organizations, and persons in English text by the 
Bayerische Staatsbibliothek:



A Problem

We can’t do any automated analysis of pieces of text that 
describe place names! We have to convert them to 
latitude and longitude coordinates.

And proper reverse geocoding is too expensive (€€).

So let’s use a gazette! Which works great, but is very slow.



Gazette Location Matching

1) Download a list of place names and their corresponding 
latitudes and longitudes

2) Load the whole thing into a database

3) Try matching unambiguous hits for location names in 
the database

4) If that doesn’t work, try approximate matches

5) If there’s more than one, try to compute the 
“geographic center” for the things that already 
matched, and return the hit closest to that



Topic Modeling

Embed documents into a 400-dimensional vector space 
using the doc2vec algorithm, and then examine the 
pattern of clusters within that high-dimensional space.

Less useful in this dataset: Very often seems to pick out 
topics that describe how scientists talk about different 
groups of organisms (“fin, rays, gill, pectoral…”) but 
occasionally some topics might have other meaning 
(“taxonomists, barcoding, biodiversity, dna…”).



Measuring Disagreement

Three lists of terms: disagreement, epistemic value, and 
pejorative language terms, extracted from journal articles

e.g., disagreement: critique, doubt, opinion, disagree, 
redundant, reject, rebuttal, debate, object, invalid, 
misunderstanding, misconception, allegation, allegedly, 
mistake, obsolete, error, misclassify, erroneously, 
contentious



Measuring Disagreement

e.g., disagreement: critique, doubt, opinion, disagree, 
redundant, reject, rebuttal, debate, object, invalid, 
misunderstanding, misconception, allegation, allegedly, 
mistake, obsolete, error, misclassify, erroneously, 
contentious

Measure the relative frequency of those terms within each 
journal article to give each paper a “disagreement index.”



Extracting taxonomic methods

• Methods as an interesting proxy to the kinds of science 
that are done and the kinds of knowledge that are 
created

• Tricky (in taxonomy): 
• No ‘standard’ references for methods
• Different research traditions (taxa)  different terminologies
• No tradition of extensive reporting: exploratory science
• Many amateurs and researchers from the south

• Interesting:
• 1995 – 2020: rapid change towards ‘a new taxonomy’



Extracting methods: approach

1. Choosing the general structure of a hierarchical 
classification

2. Isolating methods sections
3. Exploratory analysis through topic modelling
4. Annotating random methods paragraphs
5. Finalizing and reviewing the classification
6. Training classifiers
7. Annotating targeted methods paragraphs
8. Training classifiers
9. Comparing with LLMs





Extracting methods: classifiers

1) Regex baseline

2) Classic ML binary relevance classifiers (SVM, LR)

3) Classic ML classifier chain

4) Transformer model: DistilBERT and SciBERT

5) LLMs: GPT 4o-mini and gpt4

Difficulties:

• Very few annotated samples

• Sparse categories combined with common categories

• Obscure language

• Not much compute







Estimating corpus-level proportions

1. Get TP, FP, FN, TN from the test zet
2. Get the predicted counts per label by using SciBERT 

model on the entire corpus
3. Generative Bayesian model of these observed 

predictions:
• Turn step 1 into posteriors of TPR and FPR (keep uncertainty!)
• p_true as the true rate (flat prior)
• p_pred = p_true*TPR + (1-p_true)*FPR
• Observed counts ~ Binomial(N = n_papers, p=p_pred)

4. Use the posterior of p_true to estimate the true count





Molecular vs Morphological work
Molecular revolution in the 
early 2000s:
• Barcoding debate
• In principle academic 

consensus: ‘Integrative 
taxonomy’

• But: taxonomy is broader 
than academy…

 Integration? Traditional 
taxonomy disolved?





Are molecular methods limited to richer countries?



Methods by communities



North/South imbalance

• ‘Global taxonomy initiative’ (CBD in 
1998)

• Need more taxonomy
• in megadiverse parts of the world

• 1980s – 2000s: 
• Increasing proportion of authors from 

Asia & latin-america (costello et al. 
2012)

• Continued pleas for more taxonomists 
in diverse regions

• Note: tricky operationalization:
• Author countries (which?)
• Study locations (which?)
• How to aggregate?



Has taxonomy in megadiverse regions 
increased?





Local expertise?



• Well-documented 
forest-bias in 
biodiversity 
research

• Mix of preferences 
and geographical 
bias?

• Need to control:
• Species richness?
• Area?

Biomes: (temperate) forest vs the 
rest





Disagreement

First hypothesis: does disagreement vary in function of 
group studied?
 Much more disagreement (>2x): birds (n = 333); 
mollusuks (n = 1064)

 Slightly more (>1.25x): mammals (n = 396)
 Slightly less (<0.75x): fish (n = 2132); non-insect 
arthropods (n = 7285)

 Much less (<0.5x): prokaryotes (but n = only 13!)



Disagreement

Second hypothesis: What about the age of the group 
studied? Test for a correlation between disagreement 
index and the year in which the paper’s main genus was 
described.

Hypothesis: should be a negative correlation: the older 
the group is, the more likely you are to fight about it.



Disagreement

Confirmed: a significant negative correlation

A paper discussing a genus described in 1750 (the oldest 
description date in our corpus) should have around 0.003 
more disagreement index compared to a new genus (and 
0.003 is approximately the mean disagreement value).
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