Scholars Academic Journal of Biosciences @ OPEN ACCESS

Abbreviated Key Title: Sch Acad J Biosci | Library of Medicine

ISSN 2347-9515 (Print) | ISSN 2321-6883 (Online) i ;
Journal homepage: https://saspublishers.com NLM ID:101629416 Qlizochactology

Earthworm Taxonomy in the Twenty-First Century: Why Species
Redescription Still Matters

John Warren Reynolds!”

10ligochaetology Laboratory, 9-1250 Weber Street East, Kitchener, ON Canada N2A 4E1, and Research Associate, New Brunswick
Museum, Saint John, NB Canada E2K 1E5

DOI: https://doi.org/10.36347/5ajb.2026.v14i11.001 | Received: 13.09.2026 | Accepted: 04.11.2026 | Published: 07.11.2026

*Corresponding author: John Warren Reynolds
Oligochactology Laboratory, 9-1250 Weber Street East, Kitchener, ON Canada N2A 4E1, and Research Associate, New Brunswick
Museum, Saint John, NB Canada E2K 1E5

Abstract Review Article

Earthworm taxonomy remains fundamental to biodiversity science, ecology, biogeography, and conservation. Although
molecular techniques have transformed systematic biology, many earthworm species continue to be known only from
historical descriptions published during the late nineteenth and early twentieth centuries. These early accounts often lack
sufficient anatomical detail, illustrations, information on intraspecific variation, or accessible type material, limiting
their usefulness for modern taxonomic investigations. Species redescriptions play a critical role in addressing these
deficiencies by refining diagnostic characters, documenting variation, clarifying species boundaries, and improving
nomenclatural stability. Redescriptive studies also provide an essential foundation for molecular analyses, ensuring that
DNA-based investigations are anchored to accurately identified specimens. The integration of traditional morphological
approaches with modern molecular methodologies offers the most robust framework for understanding earthworm
diversity and evolutionary relationships. As global biodiversity research increasingly depends upon reliable taxonomic
data, species redescription remains a vital component of contemporary earthworm systematics and an indispensable tool
for documenting and conserving soil biodiversity.
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Graphical Abstract: Conceptual framework illustrating the continuing importance of species redescription in twenty-
first-century earthworm taxonomy. Historical descriptions, often constrained by limited material and analytical
techniques, are re-evaluated using contemporary morphological and molecular approaches. These redescriptions
improve species diagnoses, enhance nomenclatural stability, and provide reliable taxonomic foundations for biodiversity
assessment, ecological investigations, conservation initiatives, and evolutionary research.
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INTRODUCTION

Taxonomy forms the foundation of biological
science.  Accurate species identification underpins
ecological studies, conservation planning,
biogeographical investigations, and biodiversity
assessments.  Yet, despite remarkable advances in
molecular biology and bioinformatics, many earthworm
species remain inadequately described, poorly
illustrated, or known only from historical accounts
published more than a century ago (Blakemore, 2008;
Csuzdi, 2012).

The continuing need for taxonomic revision is
particularly evident in the family Megascolecidae and
many other earthworm groups across Asia, Africa, South
America, and Oceania. = Numerous species were
originally described from limited material, often based
on a single specimen, using standards and methodologies
available at the time. While these pioneering works
remain invaluable, modern taxonomists frequently
encounter difficulties when attempting to identify
specimens solely from the original descriptions.

Recent taxonomic investigations  have
demonstrated that species redescriptions remain an
essential component of contemporary systematic
research and biodiversity documentation (Dayrat, 2005;
Blakemore, 2008; Reynolds and Wetzel, 2021). Far from
being repetitive exercises, they provide the critical
framework needed to stabilize nomenclature and
improve biological understanding.

HISTORICAL CHALLENGES

Many earthworm species were described during
the late nineteenth and early twentieth centuries by
authors such as Beddard (1895), Michaelsen (1900),
Rosa (1891), Stephenson (1930), Gates (1972), and
others. Their contributions established the foundations
of modern oligochaete taxonomy. However, diagnostic
characters that were considered sufficient at the time may
no longer adequately distinguish among closely related
taxa.

Several limitations are frequently encountered in
historical descriptions:

. Incomplete anatomical information.

. Limited illustrations or absence of figures.

. Small sample sizes.

. Lack of information regarding intraspecific
variation.

. Uncertain locality data.

. Absence of deposited type material or
inaccessible collections.

As a result, taxonomists often face uncertainty when

attempting to compare newly collected specimens with

historical taxa.

Numerous earthworm taxa remain difficult to
interpret because original descriptions were based on a
single specimen or lacked illustrations of diagnostic
reproductive structures. In some instances, type
specimens have deteriorated, become inaccessible, or
cannot be conclusively located within museum
collections. Consequently, later authors may apply the
same species name to different biological entities,
resulting in taxonomic confusion that can persist for
decades. Modern redescriptions provide an opportunity
to reassess these taxa using larger series of specimens
and standardized anatomical criteria.

Additional difficulties arise when original
descriptions were based upon a single specimen or
lacked illustrations of critical reproductive structures. In
some cases, type specimens have deteriorated through
time, are unavailable for study, or cannot be readily
located within museum collections. Such circumstances
may result in uncertainty regarding species identity and
can lead to inconsistent application of names by
subsequent authors. Modern redescriptions provide an
opportunity to re-evaluate historical taxa using larger
specimen series, standardized anatomical terminology,
and contemporary diagnostic criteria, thereby reducing
ambiguity and improving taxonomic resolution
(Beddard, 1895; Michaelsen, 1900; Stephenson, 1930;
Gates, 1972).

THE IMPORTANCE OF REDESCRIPTION
Species redescription serves multiple scientific functions
(Gates, 1972; Blakemore, 2008).

First, it refines diagnostic characters and provides
comprehensive morphological documentation using
modern standards. Detailed examination of external and
internal anatomy allows researchers to confirm species
identities and distinguish between similar taxa.

Second, redescription can reveal previously overlooked
variation within species. Such information is important
for evaluating synonymies and understanding
geographical variation across populations.
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Third, redescription  contributes  directly to
nomenclatural stability (ICZN, 1999; Reynolds and
Wetzel, 2021). Clarified diagnoses reduce
misidentifications and facilitate consistent species
concepts among researchers working in different regions
(ICZN, 1999).

Finally, redescriptions establish a stronger foundation
for future molecular investigations. DNA-based studies
depend upon accurately identified specimens. Without
reliable taxonomy, molecular datasets may inadvertently
incorporate misidentified material, creating additional
confusion rather than resolving it.

Integrating Traditional and Modern Approaches

The ongoing debate between classical
morphology and molecular taxonomy is often presented
as a choice between competing methodologies. In
reality, these approaches are complementary.

Morphological investigations remain
indispensable because species descriptions are ultimately
based upon observable diagnostic characters. Molecular
techniques, including DNA barcoding and phylogenetic
analyses, provide additional lines of evidence that can
help resolve complex taxonomic questions (James et al.,
2010; Perez-Losada et al., 2009).

The most robust systematic studies integrate
both approaches whenever possible. Comprehensive
morphological documentation combined with molecular
evidence provides a powerful framework for species
delimitation and evolutionary interpretation (Dayrat,
2005; Blakemore, 2008; James et al., 2010).

Increasingly, systematic biologists advocate an
integrative taxonomic framework in which multiple
independent sources of evidence are evaluated
simultaneously. Morphological characters, molecular
datasets,  geographical  distributions, ecological
information, and, where available, behavioural
observations may all contribute to species delimitation.
Such approaches provide a more comprehensive
understanding of biodiversity than any single line of
evidence alone. While molecular techniques frequently
reveal previously unrecognized diversity, morphology
remains essential because species names are ultimately
linked to physical specimens and diagnosable characters
preserved within museum collections (Dayrat, 2005;
James et al., 2010; Blakemore, 2008).

At the same time, many regions of the world
still lack access to extensive molecular facilities. For
these areas, detailed morphological research remains the
primary means of documenting biodiversity and
describing new taxa.

Increasingly,  taxonomists advocate an
integrative approach in which multiple independent
datasets are evaluated simultaneously. Morphological

characters, molecular  sequences,  geographical
distributions, ecological data, and behavioural
observations may each contribute evidence regarding
species limits. While molecular data can reveal cryptic
diversity, morphology remains essential because
taxonomic names are ultimately attached to observable
specimens and diagnosable characters. Integrative
taxonomy therefore seeks not to replace traditional
methods but to strengthen them through multiple
corroborating lines of evidence.

Significance for Biodiversity Research

Earthworms represent one of the most
ecologically important groups of soil invertebrates. They
influence nutrient cycling, soil structure, organic matter
decomposition, and ecosystem productivity. Yet
earthworm diversity remains incompletely known in
many regions (Decaéns, 2010).

Accurate taxonomy directly influences our
understanding of:

. Species distributions.

. Endemism.

. Invasive species dynamics.
. Conservation priorities.

. Ecological function.

Errors in species identification can propagate
through ecological literature, leading to inaccurate
distribution records and misleading conclusions
regarding biodiversity patterns.

Consequently, taxonomic revision and species
redescription should be viewed not as isolated exercises,
but as essential components of biodiversity science.

Accurate taxonomy is also increasingly
important for environmental monitoring programs,
biodiversity databases, and conservation assessments.
Misidentified specimens incorporated into faunal
inventories, ecological datasets, or genetic repositories
can propagate errors through multiple studies, potentially
affecting conclusions regarding species distributions,
endemism, and ecosystem function. Reliable taxonomic
identifications improve the quality of biodiversity
information and strengthen the scientific basis upon
which management strategies and conservation decisions
are made (Decaéns, 2010; Csuzdi, 2012; James et al.,
2010).

In addition, accurate taxonomy is increasingly
important for environmental monitoring programs and
global biodiversity databases. Misidentified records
entered into regional faunal inventories, conservation
assessments, or molecular repositories may propagate
errors across multiple studies. Reliable species
identifications improve the quality of biodiversity
datasets and strengthen the scientific foundation upon
which environmental policy and conservation decisions
are based.
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Looking Forward

The future of earthworm taxonomy depends
upon the continued integration of historical scholarship,
field exploration, museum collections, and emerging
technologies. Digitization of collections, high-resolution
imaging, and molecular methods provide unprecedented
opportunities for reassessing historical taxa and
expanding our knowledge of global earthworm diversity
(Reynolds and Wetzel, 2021).

Emerging technologies continue to transform
taxonomic research. Digitization of museum collections,
online biodiversity databases, high-resolution imaging
systems, and the development of DNA reference libraries
now permit broader comparative analyses than were
previously possible. Nevertheless, the value of these
resources depends upon accurate species identifications
and expert taxonomic interpretation. Equally important
is the training of future taxonomists capable of
combining knowledge of classical literature with modern
analytical methods. Without continued investment in
taxonomic expertise, technological advances alone will
be insufficient to address the substantial gaps that remain
in our understanding of global earthworm diversity
(Dayrat, 2005; Blakemore, 2008; Reynolds & Wetzel,
2021).

At the same time, there remains an urgent need
for specialists capable of interpreting classical literature
and applying rigorous taxonomic principles. Many
species described decades ago await modern
reassessment, and numerous regions remain poorly
surveyed.

The rediscovery and redescription of
historically neglected taxa frequently yield important
biological insights while strengthening the taxonomic
framework upon which ecological and evolutionary
studies depend.

Despite significant technological advances, one
of the greatest challenges facing earthworm systematics
is the declining number of trained taxonomists
worldwide. The development of digital collections,
online databases, and global DNA reference libraries will
facilitate future research, but these resources remain
dependent upon expert interpretation. Training the next
generation of taxonomists may prove as important as the
development of new technologies themselves.

CONCLUSION

Species redescription remains a vital and
relevant aspect of contemporary earthworm systematics.
By clarifying diagnoses, documenting variation, and
improving taxonomic stability, redescriptive studies
provide the foundation necessary for biodiversity
research, ecological investigations, and future molecular
analyses. As the scientific community continues to
explore the diversity of life beneath our feet, careful
taxonomic scholarship will remain indispensable.
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