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The goal of this data exploration was to understand numerically the extent to which we, as a 
scientific community, study a tiny subset of most of the diversity that is out there. I began this 
assessment thinking about trait transitions among species being labile (eg Hart et al 1997, 
Cunningham 1999, Hart and Podolsky 2005), pathogen transfer being something that needs 
further study among related organisms (Park et al 2018, Park 2019), and the potential for 
genomic interactions and transfers. We need more information at recent phylogenetic scales for 
these comparisons, and they often do not exist in the data that are available for meta/synthetic 
studies. What can we learn from transitions in traits on the scale of Miocene, Pliocene, or more 
recently separated populations or species, relative to what we learn when the tips of 
comparative analyses can only involve contrasts that scale to 100s of millions of years? 
 
In particular, here I focus on the perceived economic or ecosystem effects of species as 
an element of understanding disparity in study. While species like Pisaster ochraceus 
were included as the first representatives of consumer-driven community control (Paine 
1966), in recent years we have seen that even the small, less charismatic members of 
the same guild play equivalent roles (Gravem and Morgan 2017). So how do our biases 
drive our broader discovery? 
 
Here I have developed a very simple bibliometric study to ask about the overall 
incidence of study of a given, randomly selected, taxon from several key marine 
invertebrate phyla. To what extent does the 'economic' or 'ecosystem' declaration for a 
species - which itself is part of seeking and being awarded federal funding for most 
biologists - affect citation patterns, and how do those declarations affect what we know 
about other key facets of interaction or diversity at finer taxonomic scales? 
  
So, here I query the scientific literature not for meta-analysis but merely effort by the 
scientific community. How does perceived economic or ecosystem "importance" 
influence the effort that leads to publication, the effort that leads to additional work on 
pathogens or parasites, or the additional effort required to understand movement and 
potential local adaptation, or our evidence for climate change response (Sunday et al 
2012, Poloczanksa et al 2016)? Of course sheer effort will correlate with all of these; 
there are more publications on Crassostrea virginica than dozens of other mollusks 
combined, and that necessarily invites more work on population genomics and 
pathogens that affect harvest or the health of consumers. But without the exploration we 
cannot fully see what we are not studying sufficiently at all. 



 
What segment of diversity is being studied, effectively? 
  
First of all, we ask about what the overall emphasis of diversity is for each of 6 key 
marine phyla (Annelida, Arthropoda, Cnidaria, Echinodermata, Mollusca, Porifera). To 
address the relative abundance of studies across taxa, we apply Hill numbers -- here, 
Simpson's (1949) diversity index, to address the dominance of some species in such 
data. There are a lot of scientific contributions, as there are more than one paternal 
contributor in most broods of the barnacle Chelonibia testudinaria (Ewers-Saucedo et al 
2016). However, the strong skew towards a small number of species is often overlooked 
in attempts to develop synthetic ideas about "how things work". 
  
Some of this variation is, of course, driven by availability (e.g. by depth; Dawson et al 
2023) or numeric abundance. Nevertheless, what is the citation intensity across the 
phyla named above? To do this requires 3 key steps. First, I obtained a list of all 'marine' 
taxa from WoRMS (2024), with metadata for each taxon (no location data, just 
taxonomic history).  From the complete list of species obtained from WoRMS (2024), we 
have a total of 579156 known marine taxa. From the 6 selected phyla noted above, a 
random (without replacement) list of 100 taxonomic names was selected in R for each 
phylum. I tried using the 'acceptedNameUsage' to avoid historical synonymies, however 
this option tends to result in the majority of the taxonomic entries having only one or a 
very few observations in the literature. Working instead with 'genus' includes some 
instances of multiple congeners in our lists, but provides greater numerical signal; when 
a recognized taxon in WoRMS was missing information for 'genus' (and would for 
'species' as well), the script would replace with a common taxon in that phylum with 
respect to disease or parasite studies (e.g. Crassostrea for Mollusca) or else the 
automated search would fail. The potential for duplicate searches does bias metrics of 
literature coverage somewhat but not in a way that will obscure the goals of this study.  
 
I then searched the Web of Science using the Clarivate Starter API 
(developer.clarivate.com/) and code rwosstarter by Casajus (2023), evaluating by 
Topic (which searches title, abstract, keyword plus, and author keywords). Searches 
were first for the random set of 100 genera from each phylum. Searches for each 
sample of taxa (by phylum) included all publications per taxon, those including potential 
impact ("economic" or "ecosystem"), those including potential disease ("parasite" or 
"pathogen"), and those including exploration with genomic approaches ("intraspecific" or 
"genomic"). These are clearly not exhaustive approaches to search but guide towards 
larger patterns. 
  



For example, the Phylum Mollusca includes over 164,000 entries in WoRMS. By 
randomly sampling 100 genera from this phylum (this random sample happens to 
include Crassostrea), we find a really strong selection for which taxa get the most 
observation. Using the count of published papers about each genus, the inverse 
Simpson's index (10.2) tells us how skewed this distribution is, indicating that about 
10.7% of genera from our small subsample dominate publishing effort. Similar results 
were found for the other five phyla (ranging from 10.1-14.9%, with only notable 
exception being Porifera where inverse Simpson's index divided by number of taxa was 
36.7%; however, sponges are also studied an order of magnitude less frequently by 
these numbers).  
 
Below are plots of the number of references for each phylum assessed by “impact” 
relative to pathogen/parasite or within-species diversity, loosely assessed (see 
Appendix A for data). 
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The fact that our research efforts are this skewed is not a surprise, of course. Some 
species are easier to find in abundance, others have well-documented effects of their 
'impact' on human society in terms of economic or ecosystem factors, and of course as 
more information is constructed around a species we have new insights to build upon 
(see Dietrich et al 2020). 
  
Still, this leads to predictable information gaps that span huge phylogenetic distances, 
which can be of vital importance for understanding patterns of transmission when 
disease emerges in a taxon of interest. In all 6 phyla examined here, the correlation 
between what is known about an organism's 'impact' generally has a strong correlation 
on how much that organism is evaluated for parasites or pathogens (Annelida 0.963; 
Arthropoda 0.922; Cnidaria 0.3561; Echinodermata 0.966; Mollusca 0.988; Porifera 
0.795) or within-species genomic diversity (Annelida 0.811; Arthropoda 0.989; Cnidaria 
0.975; Echinodermata 0.870; Mollusca 0.976; Porifera 0.740). Again, this doesn't 
indicate a pattern of causation, but identifies that our knowledge is unevenly distributed 
across the tree of life. Many traits - including those that permit pathogens or parasites, 
or that influence patterns of abundance or diversity within a taxon - can be highly labile 
(Guo and Wares 2017, Pappalardo et al 2020), yet our focus on a select group of 
species often means that any attempt to generalize may be using data points that are 
easily 100s of millions of years isolated from one another (e.g. the 2 most 
abundantly-studied molluscan genera in a random sample were Crassostrea and 
Conus, separated 536 mya, Kumar et al 2022 -- though of course each of these taxa 
themselves include some fascinating intrageneric comparisons to be considered). 
  

1 Note this low correlation is driven in part by Myxobolus, itself an unusual parasite, highlighting another 
issue with my search terms - some taxa are parasites, some will have parasites, both will be caught in this 
search I’m afraid. 



As an example of what we miss with large phylogenetic distances, even very 
similar-seeming organisms may merit additional attention into why -- or why not -- they 
share a pathogen, parasite, or other syndrome. The mussel Geukensia, for instance, is 
more than 300 mya diverged from the mussel Mytilus despite being in the same family 
Mytilidae (Audino et al 2020). They are both even more diverged from the soft-shell 
clam Mya arenaria (Family Myidae). The unusual form of disease known as bivalve 
transmissible neoplasia (transmissible tumors) is found in Mya (Giersch et al 2022) and 
Mytilus (Yonemitsu et al 2019; Skazina et al 2021,2023), yet I don't think there is any 
work on whether or not these are found in the ribbed mussel Geukensia. A hook for the 
study of less-studied organisms is insight into how their context interacts with their traits 
in ways that we cannot get just by “model” organisms alone (Bertile et al 2023). Look, 
it's just an opinion paper with a little bit of data sprinkled on top! Yet the fact that nobody 
tends to eat Geukensia likely is the difference in effort to know more about them. 
 
I guess I’m arguing for the fact, in two collaborations I’m currently part of, that when we 
focus on model systems will the extrapolation be so great? One of these collaborations 
exhibits few signals for life history traits affecting genomic diversity, but would it be 
different in more closely related forms, like developmentally polymorphic polychaetes 
(Zakas et al 2013)? Would we gain more if we knew how specific as well as 
transferrable the insights were from key organisms? The more labile a trait is, the more 
resolution we need in a phylogeny to truly understand it (Blomberg et al 2003). Since we 
are not talking about relatively stable morphological developments (e.g. “chitinous 
exoskeleton” or “segmentation”) but traits that are likely complexly driven by both 
evolutionary history (i.e. cospeciation) as well as environmental context (host transfer or 
factors affecting within-species diversity, both in a constantly changing environment), 
this seems to be important (Poulin et al 2011, Hensen et al 2023). 
 
This is a call to early career scientists as well as those of us with the privilege to take on 
new projects with our resources. Every species you can find in reasonable abundance 
has a pathogen or parasite of interest; they all exhibit intraspecific diversity; and many 
have yet to be fully assessed for what they do for our natural ecosystems. Yet, by 
concentrating our effort on a subset of distantly-related diversity we don’t fully 
understand how these simple factors are interrelated. There is still so much to be done 
as biologists. Evaluating more recent (intrafamilial, intrageneric) potential for trait-based 
transitions in these respects is likely key to understanding how impact, interactions, and 
diversity are driven. This is only going to happen by bypassing our biases towards the 
well-known species and towards those that need to become well-known. 
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