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First Study of Arthropods in U.S. Homes Finds Huge Biodiversity

The first study to evaluate the biodiversity of arthropods in U.S. homes finds that humans share their
houses with any of more than 500 different kinds of arthropods — at least on a short-term basis.
Arthropods are invertebrate animals with exoskeletons, segmented bodies and jointed limbs, such as

insects, spiders, mites and centipedes.

“This was exploratory work to help us get an understanding of which arthropods are found in our
homes,” says Matt Bertone, an entomologist at North Carolina State University and lead author of a
paper describing the work. “Nobody had done an exhaustive inventory like this one, and we found that
our homes host far more biodiversity than most people would expect.” The work was performed by
researchers at NC State, the California Academy of Sciences (CAS) and the North Carolina Museum of

Natural Sciences and published today in the Open Access journal, Peer).

Under an initiative called the “Arthropods of Our Homes”, the researchers visited 50 free-standing

houses within 30 miles of Raleigh, North Carolina, between May and October of 2012. Going room by

room, the research team collected all of the arthropods it could find, both living and dead.

Across all 50 homes, the researchers identified no fewer than 579 different morphospecies of arthropod
from 304 different families. Individual homes had, on average, about 100 morphospecies (between 32
and 211) and between 24 and 128 distinct families. The most commonly collected groups of arthropods
in the homes were flies, spiders, beetles, ants and book lice. The term morphospecies is used to
characterize animal types that are readily separable by morphological differences that are obvious to

individuals without extensive taxonomic training.

“While we collected a remarkable diversity of these creatures, we don’t want people to get the

impression that all of these species are actually living in everyone’s homes,” Bertone says. “Many of the


http://robdunnlab.com/projects/arthropods-of-our-homes/

arthropods we found had clearly wandered in from outdoors, been brought in on cut flowers or were
otherwise accidentally introduced. Because they’re not equipped to live in our homes, they usually die

pretty quickly.”

For example, researchers found gall midges (Cecidomyiidae) in all 50 homes. But these millimeter-long

flies feed on outdoor plants and can’t survive indoors.

“The vast majority of the arthropods we found in homes were not pest species,” Bertone says. “They
were either peaceful cohabitants — like the cobweb spiders (Theridiidae) found in 65 percent of all

rooms sampled — or accidental visitors, like midges and leafhoppers (Cicadellidae).”

One of the findings that surprised researchers was that only five of the 554 rooms they sampled did not

contain any arthropod specimens.

“We think our homes are sterile environments, but they’re not,” Bertone says. “We share our space
with many different species, most of which are benign. The fact that you don’t know they’re there only

highlights how little we interact with them.”

The research will likely open the door to new lines of scientific inquiry.

“This is only a first glimpse into the species that live in our homes, and more work needs to be done to
flesh this picture out,” says Michelle Trautwein, the Schlinger Chair of Dipterology at CAS and co-author
of the paper. “But these insights give us the opportunity delve down into some exciting scientific
guestions. Now that we have a better idea of which species are most common in homes, we can focus

on studying them.

“Do they provide important services that we don’t know about in the ecosystems of our homes? Do any
host microbial organisms that affect our health, for good or bad? And we can also begin to explore their
traits to see if they share evolutionary characteristics that have made them better suited to live with

humans,” Trautwein says.



“We also plan to assess how a home’s structure, its outdoor environment, and the behavior of its

human residents influences the biodiversity of arthropods in the home,” Bertone says.
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Image: “Ants - A search party of little black ants (Monomorium minimum) finds food on a couch.”
Photo credit: Matt Bertone. CC BY



http://static.peerj.com/pressReleases/2016/1582_media.zip

Orthoptera (crickets,

= .

grasshoppers)
W Zygentoma .
y Acari (mites, ticks
‘ (silverfish) Polydesmida (flat- . ‘ )
, backed millipedes)
| Isopoda (sowbugs, omer

pillbugs)

E\ Lepidoptera (moths,
\ butterflies)
I Collembola %
(springtails) ’ Diptera (true flies)

—— q’ 23%
- | Blattodea
\

(cockroaches)

I Hemiptera
(true bugs)

b
Hymenoptera (bees, Araneae (spiders)
| Psocodea (book lice, wasps, ants) 19%
bark lice, parasitic lice) 15%

Coleoptera
(beetles)
16%

Image: “Proportional diversity of arthropod orders across all rooms. Average morphospecies
composition calculated across all room types.” Photo credit: Matt Bertone. CC BY

Image: “Beetle - Ground beetles, such as this false bombardier beetle (Galerita sp.), are happy out in
nature, but will often wander into homes and roam around looking for prey (or a way to make it back
outside). Photo credit: Matt Bertone. CC BY



Image: “Spiders - Cobweb spiders, like this male (left) and female (right) common house spider
(Parasteatoda tepidariorum), are common members of the household arthropod fauna.”
Photo credit: Matt Bertone. CC BY
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Abstract (from the article):

Although humans and arthropods have been living and evolving together for all of our history, we know
very little about the arthropods we share our homes with apart from major pest groups. Here we
surveyed, for the first time, the complete arthropod fauna of the indoor biome in 50 houses (located in
and around Raleigh, North Carolina, USA). We discovered high diversity, with a conservative estimate
range of 32—211 morphospecies, and 24-128 distinct arthropod families per house. The majority of this
indoor diversity (73%) was made up of true flies (Diptera), spiders (Araneae), beetles (Coleoptera), and
wasps and kin (Hymenoptera, especially ants: Formicidae). Much of the arthropod diversity within
houses did not consist of synanthropic species, but instead included arthropods that were filtered from
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the surrounding landscape. As such, common pest species were found less frequently than benign
species. Some of the most frequently found arthropods in houses, such as gall midges (Cecidomyiidae)
and book lice (Liposcelididae), are unfamiliar to the general public despite their ubiquity. These findings
present a new understanding of the diversity, prevalence, and distribution of the arthropods in our daily
lives. Considering their impact as household pests, disease vectors, generators of allergens, and
facilitators of the indoor microbiome, advancing our knowledge of the ecology and evolution of
arthropods in homes has major economic and human health implications.
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