
Revitalizing monographs



Monographs: treatments that centralize biodiversity 
information for groups of organisms. This information 
includes accurate and precise description of morphological 
variation, phylogeny, species delimitation, genetic diversity, 
literature, nomenclature, geographic distribution, images, etc

The critical baseline data on biodiversity included in 
taxonomic monographs is used by biologists and 
non-experts alike.



Observations about taxonomic monographs

● The practice of monography has changed little in over 200 
(or more) years: monographs are still the “same” kind of 
documents (even the digital ones).

● Components of monographs are mainstream research in 
systematic biology using modern data, tools, and 
approaches: species delimitation, phylogenomics, 
biogeography, speciation, etc.

● Few students and professionals engage in monographic 
research (despite the fundamental role of monographs in 
biodiversity research): training, “impact”.

 



Observations about science/technology 2010-20

● Changes in publication models/types of products: novel 
interfaces to databases, semantic web, science reproducibility, 
integration/crowdsourcing.

● Advances in tools and approaches that relate to 
monographs: specimen digitization (iDigBio), 3D imaging,  
databases, genomics, phenomics, machine learning, artificial 
intelligence, cyberinfrastructure, ontologies, natural language 
processing, etc.

● Funding: e.g., PEET, ARTS: but we should aim for 
transformative monographic research (not more of the same).
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1990s 2010s 2020s



Revitalizing monographs
● Workshop 1 (AMNH-2018): Bottlenecks and 

opportunities in monographic research.
● Workshop 2 (UCLA 2019): New technologies to 

energize and unify monographic research.
● Workshop 3 (Online 2021): Generate creative 

strategies and new research collaborations aimed at 
revitalizing—reinventing—monographs to fulfill the 
needs of modern biology.

 



From our workshops
● What are the core goals of monographs? 

○ Precise descriptions and a clear analysis of character 
variation (phenotype, genotype, geography, phenology, 
phylogeny, etc). 

○ Species delimitation: rationale, raw data/analyses
○ Classification: phylogeny
○ Identification 
○ Enable further analysis: link with other taxa, other users 

who man not be taxonomists



From our workshops
● What are the core components of monographs? 

○ Specimens: in the microbial world DNA/culture/eDNA.
○ Specimen-based data/metadata: raw morphological 

measurements, scores for qualitative traits, geographic 
distribution, genomics, ecology.

○ Taxon-based data: literature, previous hypotheses, 
historical nomenclature.



From our workshops
● What are limiting steps of monographs? 

○ Specimen gathering
○ Morphological measurements: gathering data and no centralized 

repository to build from.
○ Tree building: automatic generation with genome scale/eDNA.
○ Incorporate and propagate measurements of uncertainty throughout 

workflow.
○ Assess data quality and use of citizen data.
○ Integration with other resources
○ Nomenclature: lack of centralized, curated repositories.
○ Publications are largely impenetrable to most users, and publications 

are static, no versioning, largely not queryable (measurements, genes) 



Revitalizing monographs



Revitalizing monographs

?
The same?
Something 

else?



Revitalizing monographs

What is the purpose of writing monographs?

Who are we writing monographs for?

Who uses monographs or might use them 
based on content?
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Wouldn’t it be great if...by...



Revitalizing monographs
Wouldn’t it be great if we could speed up species discovery and 
validation by training artificial intelligence models inside monographs to 
“alert” the taxonomist of likely new species when more specimens are 
added to a database?

Wouldn’t it be great if there was a machine that would take samples of 
say, water and generate minimum viable “monographs” automatically by 
separating content within the sample by size, sequence all organisms, 
image them, measure them and write output to a database for further 
validation/writing by a taxonomist?



Revitalizing monographs
Wouldn’t it be great if we could crowdsource monographs by establishing 
worldwide collaborations and give proper credit?

Wouldn’t it be great if we could reinvent monographs today, maybe by 
dropping the word monograph (historical baggage) and generate new types 
of documents?


