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Non-native and Invasive Nylanderia Crazy Ants (Hymenoptera:
Formicidae) of the World: Integrating Genomics to Enhance
Taxonomic Preparedness

Jason L Williams, Andrea Lucky

Abstract

Invasive species have devastating economic and ecological impacts worldwide, but
proactive monitoring programs are rare on the global stage. By definition, tramp ants
are associated with disturbance and human-mediated dispersal, making them especially
concerning invasive threats. A proactive—rather than reactive—approach to
monitoring for, preventing, and managing invasive species depends on taxonomic
preparedness, which enables rapid and accurate identification. Emerging tools and
technologies, including genomic barcoding and interactive online keys, can aid in
species delimitation and diagnosis. However, resolving tramp species’ identities
remains the fundamental first step in invasive species management because diagnostic
tools cannot be developed and disseminated until species names are stable. Diagnosis
of morphologically difficult species requires basic knowledge of species boundaries,
biogeography, and phylogenetic relationships. This review comprehensively
synthesizes information available for 15 known and five potential tramp ant species
in Nylanderia (Emery) (Hymenoptera: Formicidae): a globally distributed genus of
over 130 described species, many of which are only diagnosable by subtle
morphological characters. Nylanderia records were drawn from published literature,
specimen databases, and museum collections to compile known distributions, biology,
natural history, and taxonomy for each species. We review existing resources for
visualizing known geographic ranges and high-resolution images of ants globally and
encourage the use of these types of tools in support of invasive species diagnosis and
distribution tracking. Finally, we discuss how taxonomic and life history information
can be used synergistically with genomic and digital technology to develop tools for
identification of these, and other emerging invasive insect species.
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The sclar syster is a planclary systam trat
consisls of the sun and tha celestial bodies that
ortit the sun decty o ndirecty.

It consis's mainly of 8 curently cenfirmed planets,
5 dwarf planets, orbiting them, and numerous solar
aystom smal bodies.

Two of the celesila) bodies that orbit the sun
indirect’y are 'arger in clamatar then the smaliest
planet, Mecury.

The ystem was formed by he
bition years ago.

The sun accounts for most of the total mass, and Jupter aiso accounts for mast cf The rest

The £mall Mercury, Venus, Earth, and Mars that revoive ins de are Earih-yps plancs (sofid planets)
that ere man'y compased af rocks, and Jupiter and Satum are Jupiter-fype planets (giant gas planets)
that are mairly composed of hydrogen and helium. , Uranus and Nepture 678 Uram.3-typo planets
(grant ke planets) composed of sLbstances with highat rretang pornts than hydrogen and hefium, such
a3 volatits substances such as methans, ammonia, and ce. Eight planels ara aimost on tha zame
plene, and tris plane 1s caZd tha ackiztic plane.

of interstaltar molecular couds abot 4.0

On the cuter side of Neptare
s far 31 Pl

There are a sl greup of
ob small bodics

The spuce betueen Mand and
Jupitet s ealled the asteroid

Thers are 3 Iot of ymaller
bere.

ects ‘ncuding dwar planets.
The *Hapabusavoy ager Further asay there i tae
cowd of Ouer

T was predicted that there

Althought it hatn’t been
cbserved yet

tn addtian, the solar sysiem contains manry smal bodes. The astercd bell between Mars and Jupiter is
ohen composed of rocks and metals. Gmiar to fe Earh panet

On ma other hand, thera are Edgeworih-Kuiper befl and ecattared disk ceiestal bodies thal are located
outsida the ortxt of Neptune and packed 2 ica,
And outside of thar, a new callod Sednid has Of thesa smat bodes,
dozens 10 thousands create theic own gravity, and some hav @ spharical shape. Such objects ars
sometimes classifiod as dwarf planets. Currently, dwart planets incude Ceres, an asterod be, and
Pluto, Haumea. Makemake, and BN, which are outer bodies of tha solar system. In 8cditon 10 thesa two
classhcatons, various smal bodes such s comets, Centaurs. and interptanetary dust are mavirg I ard
out of tha solar system. Six of e planets, and four of the dwart planets, Fave naturaly formed satelites,
‘which &re sometimes conventionaly relented 1o as “mooms.” Planats bayond kpte* have & ring of smad
bades revalvng around Be.
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