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Abstract. We surveyed ants in Providence, Rhode Island, from 2015 to 2019. Methods including repeated pitfall 
trap sampling and manual searching were used to collect ants at Providence College and a rapid biological assess-
ment was conducted at Roger Williams Park. A total of 36 species were identified based on morphology, including 
the first observations of a colony of Needle Ants (Brachyponera chinensis Emery, 1895) in New England. Twenty-
six species identified were new county records and seven species were new state records, representing a substantial 
update to the list of known ant species in Rhode Island, currently totaling 41 species in Providence and 69 spe-
cies from six subfamilies across the state. These results are comparable with similarly scaled surveys conducted at 
parks and cities across the world, and they also offer a reminder that while urbanization can be associated with 
reductions in habitat availability for some fauna, cities can be accessible and ecologically important locations for 
exploring myrmecological biodiversity.
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Introduction
Ants are among the most ecologically successful ani-
mals on the planet. Their social nature allows them 
to operate as complex adaptive systems, responding 
to and structuring ecological communities, providing 
critical ecosystem services, and with the potential to 
impact economic stability and agricultural productiv-
ity (Davidson 1997; Del Toro et al. 2012; Evans et al. 
2011; King et al. 2013; McGlynn 1999; Ward 2006). 

Biodiversity data and the species distributions of many 
ant taxa have been widely studied, making them a key 
indicator species for identifying disturbed habitats and 
effects of climate change (Dunn et al. 2007; Jenkins et 
al. 2011). While the diversity of ants in many places has 
been relatively well sampled, this was not the case for 
Rhode Island, a state at the southern coastal boundary 
of New England where it may have a higher likelihood 
for biotic introductions and potential colonizations by 
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introduced species.
Rhode Island’s geological history was strongly in-

fluenced by glaciation events 14,000 years ago and its 
diverse habitats now include maritime coastal and wet-
land systems, freshwater wetlands, forests, peatlands, 
lakes and ponds, salt marshes, pine barrens, farmland, 
islands, and urban and suburban residential and indus-
trial areas (RIDEM 2015). Although it is a small state, 
it has the highest ratio of coastline to land area of any 
state, and it is the second most densely populated state 
in the country. The capital city, Providence, is a gateway 
to Narragansett Bay, providing shipping access for the 
state’s primary export (scrap metal) and it is also home 
to many universities and College campuses.

In 1906, William Morton Wheeler documented 84 
species of ants across New England but only 12 species 
of ants in Rhode Island (Wheeler 1906). More than a 
century later, Aaron Ellison and colleagues exhaustively 
compiled 28,205 ant specimen records from across New 
England and published a guide to the 132 described 
species of ants in this region, including 47 in Rhode 
Island and 13 from Providence (Ellison et al. 2012). A 
recent targeted survey of a small parcel near the south-
ern-most extremity of the state added nine new species 
to the list from Rhode Island (Ellison and Farnsworth 
2014). Since the most under-surveyed part of the state 
remained Providence County, we focused on surveying 
two urban sites in the city of Providence (Fig. 1A) which 
were accessible to students engaged in this project on 
campus at Providence College (PC) and at Roger Wil-
liams Park (RWP).

Study Area
Providence College was founded in Providence in 1917 
and the College community is made up of about 5,000 
students who, together with faculty, administrative 
staff, and Dominican Friars, are engaged in study on 
a campus of 0.43 km2 located adjacent to the Elmhurst, 
Smith Hill, and Wanskuck neighborhoods within the 
city (Fig. 1B).  The campus consists of about 50 build-
ings (including academic, dining, residential, religious, 
and athletics facilities) on heavily maintained grounds. 
A recent campus inventory counted more than 1,000 
trees from 65 species. The largest public park in Provi-
dence, Roger Williams Park (1.7 km2) is located on the 
south side of the city approximately 11 km from Provi-
dence College (Fig. 1C). The park is located on land that 
was a gift from the Narragansett people to Roger Wil-
liams in 1638. It was, for a while, used as farmland, and 
then gifted to the people of Providence in 1872. Roger 
Williams Park is now home to a zoo, museum, ponds, a 
boathouse, the Providence Police Department’s Mount-
ed Command center, sporting fields, a botanical garden, 
a concert venue, and many walking paths and roads 
supporting vehicular traffic. Like Providence College, 
Roger Williams Park is surrounded by a densely inhab-
ited residential neighborhood with nearby commercial 
and industrial districts.

Methods
At Providence College, the primary survey method in-
volved a repeated sampling protocol using pitfall traps. 
The traps were made from 50 mL plastic centrifuge vi-
als filled with approximately 15 mL of soapy water, and 
they were placed in the ground so that the top of the 
vial was level with the surface. A total of 39 traps were 
spread throughout campus (Fig. 1D). Twelve locations 
were chosen at random, avoiding athletic fields and lo-
cations with impenetrable surfaces. Three pitfall traps 
were placed in a 10 m radius at each of these locations 
and an additional pitfall trap was placed at each of the 
three bioswale locations on campus which were de-
signed with specific native vegetation to receive excess 
rainwater runoff. For each of the 10 weeks of the survey, 
a student deployed the 39 traps on one day of the week, 
retrieved them two days later (aiming to select days 
with minimal expected rainfall), and closed empty vials 
were left as placeholders in the ground between capture 
periods. Each week, the numbers of ants and other in-
vertebrates were counted; ants averaged more than 80% 
of the specimens captured but their abundance varied 
across locations on campus and over the duration of the 
10-week period (Figs. 2, 3). Specimen sorting and iden-
tification of the 1,853 ants from the pitfall traps took 
approximately two years (Table 1). Additionally, baiting 
and manual collecting by students were conducted in 
subsequent years to expand on the results of the pitfall 
trap survey.

At Roger Williams Park, the Rhode Island Natural 
History Survey (https://rinhs.org) organized a BioBlitz 
rapid biological assessment event to catalog as many 
living things present over a 24-hour window, from 2 pm 
on May 31 to 2 pm on June 1, 2019.  This event has been 
organized annually by the RINHS at different locations 
across Rhode Island for the last 20 years. Volunteer ex-
perts worked together with members of the general 
public, walking throughout the park, making observa-
tions, and returning collected specimens as necessary 
to an ad-hoc science center with resources for identi-
fication (including microscopes, reference books, in-
sect pinning supplies, etc.). A total of 145 individuals 
actively engaged in the survey. Of these, 5–10 individu-
als were actively searching for ants, though many other 
participants donated ant specimens found among their 
samples.

Collected ants were preserved in ethanol, a subset of 
these were pinned, and specimens were identified us-
ing morphological characters and dichotomous keys 
(Ellison et al. 2012a). In the course of our work, speci-
mens were examined under Motic and Wild stereomi-
croscopes (Martin Microscope Company, Easley, SC, 
USA) at 10–50×. Specimens were photographed using 
a Canon 6D, MP-E 65 mm 1–5× lens and with a com-
mercially available focus-stacking system (Brecko et 
al. 2014). Specimen records were maintained in an on-
line database and voucher specimens for each species 
we report new observations for were deposited with the 

https://rinhs.org


Waters et al.  |  Ants of Providence	 1349

-71.440 -71.438 -71.436 -71.434 -71.432 -71.430 -71.428

41
.8

41
41

.8
42

41
.8

43
41

.8
44

41
.8

45
41

.8
46

Priory

Treacy track

McVinney
Raymond hall

River gate Upper campus
Aquinas hall

Davis hall

St. Catherine

Lower campus

President's house

Smith center

Al Mag bioswale

Library bioswale

Harkins bioswale

41.2°N

41.4°N

41.6°N

41.8°N

42°N

71.8°W 71.6°W 71.4°W 71.2°W

A B

C

D

C
on

ne
ct

ic
ut

M
assachusetts

PROVIDENCE
COUNTY

KENT
COUNTY

WASHINGTON
COUNTY NEWPORT

COUNTY

BRISTOL
COUNTY

Providence

Narragansett Bay

Block Island Sound
The State of Rhode Island

U.S.A.

Providence College

Roger Williams Park

Campus of
Providence College

Providence, R.I.

ELMHURST
NEIGHBORHOOD

SMITH HILL
NEIGHBORHOOD

WANSKUCK
NEIGHBORHOOD

The State of Rhode Island

10 km

100 m

Figure 1. Survey sites. A. The state of Rhode Island with its municipal borders drawn and five counties labeled; the city of Provi-
dence is highlighted in black within the county of Providence. B. Aerial photograph of Providence College. C. Aerial photograph of 
Roger Williams Park. D. Map of Providence College showing the 15 pitfall trap locations.

Cornell University Insect Collection (Ithaca, NY, USA).
To confirm the morphological identification of 

Brachyponera chinensis, a species that was unexpected 
in the region, DNA barcoding was used for sequence-
based identification (Hebert et al. 2003). Whole ants 

were extracted using a QIAGEN DNeasy Blood and 
Tissue extraction kit following the manufacturer’s di-
rections (QIAGEN Sciences, Germantown, MD, USA). 
Individual ants were pulverized in the digestion buffer 
(ATL + Proteinase K) using a dounce. DNA was eluted 
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Figure 2. Time series of ant abundances across a 10-week repeated pitfall trap survey at the 15 locations on campus at Providence 
College. For 12 of 15 sites, data represent an average and range across the three pitfall traps at each of those sites; at the remaining 
three sites a single pitfall trap was used.
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Figure 3. Summary of pitfall trap samples organized by species and date across all pitfall collection sites at Providence College 
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in final volume of 200 µL of AE buffer. A section of the 
mitochondrial cytochrome c oxidase subunit 1 (COI) 
molecule was amplified in a PCR reaction using prim-
ers LCO1490 and HCO2198 (Folmer et al. 1994) at a 
final concentration of 5 µM for each primer. PCR am-
plification of the DNA began by heating the samples 
to 95 °C for 3 min followed by 35 cycles under the fol-
lowing conditions: 95 °C for 30 s, 50˚C for 30 s, and 72 
°C for 45 s. PCR products were visualized and isolat-
ed using agarose gel electrophoresis (1.1% agarose in 
1X TBE). Bands of appropriate size were excised from 
the gel and purified using a QIAGEN MinElute Gel 
Extraction Kit following the manufacturer’s instruc-
tions. The concentration of the purified PCR products 
was measured using a nanospectrophotemeter.  PCR 
product concentrations were standardized according 
to GeneWiz Sanger sequencing protocol, the sequenc-
ing reactions were then performed by GeneWiz (Azen-
ta, Inc., Chelmsford, MA, USA). All four PCR products 
were sequenced in both directions.  DNA sequences 
were aligned in MEGA v. 11 (Tamura et al. 2021). Simi-
larity to known Brachyponera chinensis was tested us-
ing a GenBank BLAST search.

Results
Representatives of four subfamilies, 16 genera, and 36 
species (Fig. 4; Table 2) have been collected and iden-
tified with taxonomy information referenced from the 
online catalog and bibliography of the world’s ants, 
AntCat (Bolton 2019).

Family Formicidae Latreille, 1809
Subfamily Dolichoderinae Forel, 1878
Genus Tapinoma Foerster, 1850

Tapinoma sessile Say, 1836
Figure 4, Appendix Figure A1, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8435, −071.4298; 32 m; 7.VII.2015; 
JSW leg.; PC015 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC121.
Identification. The petiole node appears to be miss-
ing a node, acidopore absent, characteristic odor of rot-
ten coconuts or ripe bananas, horizontal slit at end of 
gaster.

Subfamily Ponerinae Lepeletier de Saint-Fargeau, 1835
Genus Brachyponera Emery, 1900

Brachyponera chinensis Emery, 1895
Figure 4, Appendix Figure A2, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8436, −071.4365; 52 m; 7.VIII.2015; 
JSW leg.; GenBank ON666626, ON666627, ON666628, 
ON666629; PC014.
Identification. Large eyes, mesosoma step-like in lat-
eral profile, waist 1-segmented, gaster constricted, sub
petiolar lobe without circular impression, stinger pres-
ent, shiny black, narrow in width with tapered and 
pointy gaster, appears larger and more active than 
Ponera pennsylvanica. DNA barcoding supported the 
morphological identification, with all four of the sam-
ples sequenced having a 100% match for the Brachypo-
nera chinensis COI gene, GenBank accession number 
MT215089.1, and were a 99% match for Brachypo-
nera chinensis voucher, specimen accession number 
OL663490.1.

Genus Ponera Latreille, 1804

Ponera pennsylvanica Buckley, 1866
Figure 4, Appendix Figure A3, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8431, −071.4349; 52 m; 15.VII.2022; 
JSW leg. • Providence, Roger Williams Park; 41.7820, 
−071.4074; 12 m; 31.V.2019; JSW leg.; PC029.
Identification. Small eyes (cf. B. chinensis), mesosoma 
smooth in lateral profile, waist 1-segmented, subpeti-
olar lobe with circular impression, gaster constricted, 
stinger present, brown to black color. This ant appears 
smaller than B. chinensis, lower tempo, and the continu-
ous or leveled dorsal margin of the mesosoma of Ponera 
contrasts with the step-like mesosoma of B. chinensis.

Subfamily Formicinae Latreille, 1809
Genus Brachymyrmex Mayr, 1868

Brachymyrmex depilis Emery, 1893
Figure 4, Appendix Figure A4, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
TH leg.; PC048.

Table 1. Pitfall trap samples (N = 1,853) from Providence Col-
lege during a 10-week survey in Summer 2015 were sorted and 
identified to 16 species. Manual collecting added an additional 
seven species to the list of ants found on campus.

Subfamily Species Count

Formicinae Formica subsericea 463

Camponotus pennsylvanicus 213

Nylanderia flavipes 184

Lasius neoniger 128

Prenolepis imparis 36

Formica subintegra 18

Formica dolosa 2

Lasius interjectus 2

Formica incerta 1

Myrmicinae Tetramorium caespitum 735

Solenopsis molesta 58

Aphaenogaster fulva 4

Stenamma brevicorne 3

Temnothorax schaumii 3

Temnothorax longispinosus 2

Ponerinae Brachyponera chinensis 1
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Figure 4. Photographs of the 36 species of ants identified in this study, organized by subfamily. The scale bar on the bottom right 
corner of each image is approximately 1 mm in length.



Waters et al.  |  Ants of Providence	 1353

Identification. Minute size, 9-segmented antennae, 
1-segmented petiole, acidopore present, yellow color.

Genus Camponotus Mayr, 1861

Camponotus nearcticus Emery, 1893
Figure 4, Appendix Figure A5, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC038.
Identification. Notched clypeus, no erect hairs present 
on the cheeks, mesosoma smoothly convex, waist 1-seg-
mented, red coloration on mesosoma, small for genus.

Camponotus novaeboracensis Fitch, 1855
Figure 4, Appendix Figure A6, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC034.
Identification. Clypeus not notched, no erect hairs on 
the cheeks, mesosoma smoothly convex, red mesosoma, 
waist 1-segmented, shiny gaster.

Camponotus pennsylvanicus DeGreer 1773
Figure 4, Appendix Figure A7, Table 2

New records. USA  –  Rhode Island • Providence, 
Providence College; 41.84333, −071.43778; 47 m; 
10.VI.2015; JSW leg.; PC001 • Providence, Roger Wil-
liams Park; 41.7820, −071.4074; 12 m; 31.V.2019; JSW 
leg.; PC122.
Identification. Clypeus not notched, mesosoma 
smoothly convex, waist 1-segmented, microsculptured 
gaster with long, abundant golden hairs, both erect and 
appressed, black color.

Genus Formica Linnaeus, 1758

Formica dolosa Buren, 1944
Figure 4, Appendix Figure A8, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8435, −071.4298; 32 m; 2.VII.2015; 
JSW leg.; PC006.
Identification. Clypeus not notched, mesosoma with 
bumps, many long hairs on the propodeum, waist 
1-segmented, crest of petiole rounded, body long and 
slender, mostly concolorous and shiny.

Formica incerta Buren, 1944
Figure 4, Appendix Figure A9, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8433, −071.4400; 40 m; 2.VII.2019; 
JSW leg.; PC005 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC047.
Identification. Clypeus not notched, mesosoma with 
bumps, few and short erect hairs on the propodeum, 
waist 1-segmented, body long and slender, mostly con-
colorous and shiny.

Formica neogagates Viereck, 1903
Figure 4, Appendix Figure A10, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC045.
Identification. Clypeus not notched, scapes without 
erect hairs,  mesosoma with bumps, waist 1-segmented, 
brown, smooth, shiny.

Formica neorufibarbis Emery, 1893
Figure 4, Appendix Figure A11, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC046.
Identification.  Clypeus not notched, hairy cheeks 
with elongate punctures, mesosoma with bumps, waist 
1-segmented, bicolored.

Formica obscuriventris Mayr, 1870
Figure 4, Appendix Figure A12, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC030.
Identification. Clypeus not notched, pinched at cor-
ners, head square shaped, mesosoma with bumps, waist 
1-segmented, sharp erect hairs on gaster.

Formica subintegra Wheeler, 1908
Figure 4, Appendix Figure A13, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8449, −071.4377; 48 m; 30.VII.2015; 
JSW leg.; PC004.
Identification. Clypeus notched, mesosoma with 
bumps, erect hairs present on dorsum of mesosoma, ex-
cept on propodeum, waist 1-segmented.

Formica subsericea Say, 1836
Figure 4, Appendix Figure A14, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8435, −071.4298; 32 m; 10.VII.2015; 
JSW leg.; PC003 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC044.
Identification. Clypeus not notched, antennal scape 
longer than the length of the head, mesosoma with 
bumps, waist 1-segmented, silvery pubescence on head, 
mesosoma, all legs, and gastral segments 1–3, many 
erect hairs on promesonotum and gaster.

Genus Lasius Fabricius, 1804

Lasius americanus Emery, 1893
Figure 4, Appendix Figure A15, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8427, −071.4393; 43 m; 25.VIII.2014; 
JSW leg.; PC028 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC051.
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Identification. Maxillary palps 6-segmented, no erect 
hairs on the antennal scape, large eyes, mesosoma with 
bumps, 1-segmented waist.

Lasius brevicornis Emery, 1893
Figure 4, Appendix Figure A16, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8427, −071.4393; 30 m; 15.VI.2016; 
JSW leg.; PC024.
Identification. Maxillary palps 6-segmented, termi-
nal segment of the maxillary palps shorter than pen-
ultimate segment, small eyes, mesosoma with bumps, 
1-segmented waist, yellow coloration.

Lasius claviger Roger, 1862
Figure 4, Appendix Figure A17, Table 2

New records. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC021.
Identification. Maxillary palps 3-segmented, mesoso-
ma with bumps, long dense hairs, 1-segmented waist, 
citronella or lemon scent.

Lasius interjectus Mayr, 1866
Figure 4, Appendix Figure A18, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8427, −071.4393; 50 m; 12.VI.2015; 
JSW leg.; PC016.
Identification. Maxillary palps 3-segmented, mesoso-
ma with bumps, 1-segmented waist, on the second and 
third segments of the gaster erect hairs are only found 
on the edges of the tergites, citronella or lemon scent.

Lasius latipes Walsh, 1963
Figure 4, Appendix Figure A19, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8427, −071.4393; 50 m; 5.IX.2014; 
JSW leg.; PC026.
Identification. Maxillary palps 3-segmented, cheeks 
and body with many erect hairs, 1-segmented waist, 
mesosoma with bumps, enlarged front legs.

Lasius nearcticus Wheeler, 1906
Figure 4, Appendix Figure A20, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8445, −071.4374; 50 m; 17.VI.2015; 
JSW leg.; PC022.
Identification. Maxillary palps 6-segmented, yellow, 
small eyes, terminal segment of the maxillary palps lon-
ger than penultimate segment, 1-segmented waist, me-
sosoma with bumps.

Lasius neoniger Emery, 1893
Figure 4, Appendix Figure A21, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8424, −071.4346; 53 m; 10.VI.2015; 

JSW leg.; PC013 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC123.
Identification. Maxillary palps 6-segmented, large 
eyes, many erect hairs on the antennal scape, mesoso-
ma with bumps, 1-segmented waist.

Lasius cf. umbratus
Figure 4, Appendix Figure A22, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8424, −071.4346; 53 m; 7.VIII.2015; 
JSW leg.; PC023.
Identification. Maxillary palps 6-segmented, interme-
diate size eyes, erect hairs on antennae and hind tibiae, 
mesosoma with bumps, 1-segmented waist.

Genus Nylanderia Emery, 1906

Nylanderia flavipes Smith, 1874
Figure 4, Appendix Figure A23, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8447, −071.4344; 50 m; 12.VII.2015; 
JSW leg.; PC007 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC040.
Identification. Scape with erect hairs, mesosoma with 
bumps, large black bristly hairs on the mesosoma, ex-
cept on the propodeum, 1-segmented waist.

Genus Prenolepis Mayr, 1861

Prenolepis imparis Say, 1836
Figure 4, Appendix Figure A24, Table 2

New record. USA – Rhode Island • Providence, Prov-
idence College; 41.8434, −071.4330; 43 m; 12.VIII.2015; 
JSW leg.; PC012.
Identification. Ocelli absent, 1-segmented waist, meso
notum distinctly curved and hourglass-shaped in dorsal 
view.

Subfamily Myrmicinae Lepeletier de Saint-Fargeau, 1835
Genus Aphaenogaster Mayr, 1853

Aphaenogaster fulva Roger, 1863
Figure 4, Appendix Figure A25, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8435, −071.4298; 32 m; 12.VIII.2015; 
JSW leg.; PC017.
Identification. Last four segments of the antennae are 
lighter in color than the rest, prominently depressed 
propodeum, long legs, reddish-yellow color, ridge on 
top of mesonotum, propodeal spines short and point 
upward, 2-segmented waist.

Aphaenogaster picea Wheeler, 1908
Figure 4, Appendix Figure A26, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8435, −071.4298; 32 m; 5.VI.2015; 
JSW leg.; PC018 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC036.
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Identification.  Last four segments of the antennae are 
lighter in color than the rest, prominently depressed 
propodeum, long legs, dark color, ridge on top of me-
sonotum, propodeal spines short and point rearward, 
2-segmented waist.

Aphaenogaster rudis Enzmann, 1947
Figure 4, Appendix Figure A27, Table 2

New record. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC037.
Identification. Last four segments of the antennae are 
the same color as the rest prominently depressed propo-
deum, long legs, propodeal spines short and point up-
ward, 2-segmented waist.

Genus Crematogaster Lund, 1831

Crematogaster cerasi Fitch, 1855
Figure 4, Appendix Figure A28, Table 2

New record. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC032.
Identification. Only one or two long erect hairs on each 
corner of the pronotum, 2-segmented waist, petiole at-
taches to top of heart-shaped gaster seen from a dorsal 
view.

Genus Myrmica Latreille, 1804

Myrmica detritinodis Emery, 1921
Figure 4, Appendix Figure A29, Table 2

New record. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC039.
Identification. Angular antennal scape bend, wavy me-
sosomal rugae, scape tapered basally, having a carina 
that crosses down the scape base, propodeum rough-
ly level with promesonotum, long propodeal spines, 
2-segmented waist.

Myrmica punctiventris Roger, 1863
Figure 4, Appendix Figure A30, Table 2

New record. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC035.
Identification. Curved antennal scape bend, propode-
um lower than promesonotum, propodeal spines long 
with a narrow base, 2-segmented waist, pits at the base 
of erect hairs on the gaster.

Genus Solenopsis Westwood, 1840

Solenopsis molesta Say, 1836
Figure 4, Appendix Figure A31, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8413, −071.4310; 30 m; 10.VI.2015; 
JSW leg.; PC008 • Providence, Roger Williams Park; 

41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC050.
Identification. Tiny yellow ant, very small eyes, propo-
deal spines absent, 2-segmented waist.

Genus Stenamma Westwood, 1839

Stenamma brevicorne Mayr, 1886
Figure 4, Appendix Figure A32, Table 2

New record. USA – Rhode Island • Providence, Prov-
idence College; 41.8424, −071.4346; 53 m; 12.VI.2015; 
JSW leg.; PC011.
Identification. Four-segmented antennal club, tiny 
eyes, short propodeal spines, 2-segmented waist, heav-
ily sculptured rugae.

Genus Temnothorax Mayr, 1861

Temnothorax curvipspinosus Mayr, 1866
Figure 4, Appendix Figure A33, Table 2

New record. USA – Rhode Island • Providence, Rog-
er Williams Park; 41.7820, −071.4074; 12 m; 31.V.2019; 
JSW leg.; PC031.
Identification. Small yellow ant, five teeth on mandi-
bles, long curved propodeal spines, 2-segmented waist.

Temnothorax longispinosus Roger, 1863
Figure 4, Appendix Figure A34, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8413, −071.4310; 48 m; 12.VII.2015; 
JSW leg.; PC009 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC041.
Identification. Small black ant, five teeth on mandibles, 
long propodeal spines point rearward, 2-segmented 
waist.

Temnothorax schaumii Roger, 1863
Figure 4, Appendix Figure A35, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8434, −071.4330; 43 m; 10.VI.2015; 
JSW leg.; PC010 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31.V.2019; JSW leg.; PC124.
Identification. Small red brown ant, five teeth on man-
dibles, finely striated head, fine sculpturing, short pro-
podeal spines, 2-segmented waist.

Genus Tetramorium Mayr, 1855

Tetramorium immigrans Santschi, 1927
Figure 4, Appendix Figure A36, Table 2

New records. USA – Rhode Island • Providence, Prov-
idence College; 41.8447, −071.4344; 50 m; 12.VI.2015; 
JSW leg.; PC002 • Providence, Roger Williams Park; 
41.7820, −071.4074; 12 m; 31 May 2019; JSW leg.; PC125.
Identification. Head with parallel rugae and anten-
nae that insert into a crater-like cavity with a distinctly 
raised ridge at the anterior or distal margin, 2-segment-
ed waist.
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Discussion
In our survey of Providence, we identified 36 species 
of ants, 24 at Providence College, 25 at Roger Williams 
Park, and 13 species found at both sites (Fig. 4; Table 2).  
Of the 13 species of ants previously known to have been 
found in Providence, four species were not found in the 
current study, including Formica integra (Nylander, 
1856), Lasius umbratus (Nylander, 1846), Monomorium 
emarginatum (DuBois, 1986), and Myrmica americana 
(Weber, 1939). If these species are still present in the 
city, and including an introduced population of Phei-
dole megacephala (Fabricius, 1793), we can count a total 
of 41 ant species in Providence.

We found three introduced species including Tetra-
morium immigrans, Nylanderia flavipes, and Brachy-
ponera chinensis. The Pavement Ant (T. immigrans) is 
originally from Europe and is regionally pervasive. The 
yellow-footed ant (N. flavipes) is Asian in origin, but as of 
only a few years ago was only found from a few locations 
in New England (Ellison et al. 2012b); now it appears 
to have spread abundantly. The Needle Ant (B. chinen-
sis) is having an ecological impact as a competitive in-
vasive species in the mid-Atlantic states, but previously 
it had not been observed to have spread as far north as 
New England (Guénard and Dunn 2010; Guénard et al. 
2018); the closest recent observation was in New York 
State (Ellison et al. 2012b). We note that while the com-
mon name often used for this species often includes a re-
gional identifier, we generally omit this part of the name 
since it is not necessary for uniqueness and including it 
can unintentionally promote negative associations and 
stereotypes. In our study, B. chinensis was at first identi-
fied from only a single specimen among thousands in the 
pitfall trap collection and manual search at first turned 
up no additional observations. Students at Providence 
College, incentivized by extra credit, searched the cam-
pus and found a colony of B. chinensis nesting around 
the perimeter of a dormitory (Fig. 5). In the years since 
we learned of its presence there, we have removed work-
ers and queens for study, nevertheless it persists. The 
occurrence of individuals has expanded slightly to the 
perimeters of adjacent buildings, but to the best of our 
knowledge, it has not yet been found anywhere else on 
campus or more broadly across the region.

How many different ant species should there be in 
Providence? We found existing records and supple-
mented those with our own collections, but the final 
tally we counted (N = 41 species) does not answer the 
question of how many ants we may have been expect-
ed to find.  Whether for a region, a city, a park, or a 
backyard, there is not a general answer to this kind of 
question.  However, the literature can offer some con-
text. At the broadest spatial scales, there are published 
totals for locations including 1,884 ant species (2,485 
including unresolved infraspecific taxa) in Africa (Fish-
er and Bolton, 2016), 951 in China (Liu et al., 2015), and 
237 from the Solomon Islands (Sarnat et al., 2013). For 
North America, we count almost 1,000 species (Fish-
er and Cover, 2007), including 94 in the Florida Keys 
(Moreau et al. 2014) and 143 species in New England 
(Ellison et al. 2012). How do we compare the find-
ings from a relatively small site such as a park or cam-
pus to these larger inventories? On a spatial scale more 
comparable to this study, surveys of college campus-
es, parks, cities, and islands have found between eight 
and 164 species with a median count of 40 species and 
an average of 43 (Table 3). There is a lot of variation in 
species counts in different studies and using multiple 
methods can significantly increase species yield (Elli-
son and Farnsworth 2014; Ellison et al. 2007; Guénard 
et al. 2014), but without standardized survey methods 
or experimental approaches it is hard to attribute dif-
ferences in diversity to ecologically meaningful factors. 
Even without standardized methods, however, studies 
such as this one, together with community science ini-
tiatives, can help raise awareness about local biodiver-
sity and inform more ecologically oriented studies.

We reviewed the ant species records on the popular 
BugGuide and iNaturalist platforms for comparison 
with our data and previously curated species records. 
BugGuide (https://bugguide.net) has been operational 
as a website since 2003 and iNaturalist (https://www. 
inaturalist.org) has been available as a website and 
mobile application since 2008. As of July 2019, the 
BugGuide website contained records for 119 ant ob-
servations in Rhode Island, the vast majority of which 
were from Block Island. State-wide, there were 21 spe-
cies identified and just three from Providence. Two 

Table 2. Results of this survey combined with an updated checklist of Rhode Island ants. This table lists the species found at 
Providence College (PC) and Roger Williams Park (RWP) in Providence as well as the other ant species found in Rhode Island. The 
source for each species’ inclusion is indicated by superscript: (1) Ellison et al. 2012; (2) Ellison and Farnsworth 2014; (3) research 
grade iNaturalist observations, and (4) new records reported here. For each new species record, we indicate its voucher specimen 
ID and whether it represents a new county or state record.

Subfamily Species Voucher PC RWP County State

Amblyoponinae Stigmatomma pallipes1 —

Ponerinae Brachyponera chinensis⁴ pc014 ■ ✳ ✳
Ponera pennsylvanica1 pc029 ■ ■ ✳

Proceratiinae Proceratium crassicorne3 — ✳ ✳
Dolichoderinae Dolichoderus plagiatus1 —

Dolichoderus pustulatus1 —

Tapinoma sessile1 pc015 ■ ■
Formicinae Brachymyrmex depilis⁴ pc048 ■ ✳ ✳

https://bugguide.net
https://www.inaturalist.org
https://www.inaturalist.org
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Subfamily Species Voucher PC RWP County State

Formicinae Camponotus americanus1 —

Camponotus castaneus1 —

Camponotus chromaiodes1 —

Camponotus nearcticus1 pc038 ■
Camponotus novaeboracensis1 pc034 ■
Camponotus pennsylvanicus1 pc001 ■ ■
Formica argentea1 —

Formica dolosa1 pc006 ■
Formica exsectoides1 —

Formica impexa1 —

Formica incerta1 pc005 ■ ■ ✳
Formica integra1 —

Formica neogagates2 pc045 ■ ✳
Formica neorufibarbis⁴ pc046 ■ ✳ ✳
Formica obscuriventris1 pc030 ■ ✳
Formica pallidefulva1 —

Formica pergandei1 —

Formica querquetulana1 —

Formica subaenescens1 —

Formica subintegra1 pc004 ■
Formica subsericea1 pc003 ■ ■
Lasius americanus1 pc028 ■ ■
Lasius brevicornis1 pc025 ■ ✳
Lasius cf umbratus⁴ pc023 ■ ✳ ✳
Lasius claviger1 pc021 ■
Lasius interjectus1 pc016 ■ ✳
Lasius latipes1 pc027 ■
Lasius nearcticus2 pc022 ■ ✳
Lasius neoniger1 pc013 ■ ■ ✳
Lasius pallitarsis2 —

Lasius speculiventris1 —

Lasius umbratus1 —

Nylanderia flavipes⁴ pc07 ■ ■ ✳ ✳
Nylanderia parvula1 —

Prenolepis imparis1 pc012 ■ ✳
Myrmicinae Aphaenogaster fulva2 pc017 ■ ✳

Aphaenogaster picea2 pc018 ■ ■ ✳
Aphaenogaster rudis1 pc037 ■ ✳
Aphaenogaster treatae1 —

Crematogaster cerasi1 pc032 ■ ✳
Crematogaster lineolata1 —

Monomorium emarginatum1 —

Monomorium viridum1 —

Myrmecina americana³ —

Myrmica americana1 —

Myrmica incompleta2 —

Myrmica detritinodis⁴ pc039 ■ ✳ ✳
Myrmica punctiventris2 pc035 ■ ✳
Myrmica rubra1 —

Myrmica sp. AF-scu2 —

Myrmica sp. AF-smi1 —

Pheidole megacephala3 — ✳ ✳
Solenopsis molesta2 pc008 ■ ■ ✳
Stenamma brevicorne⁴ pc011 ■ ✳ ✳
Stenamma impar2 —

Strumigenys pulchella³ —

Temnothorax americanus³ —

Temnothorax curvipspinosus1 pc031 ■ ✳
Temnothorax longispinosus1 pc009 ■ ■ ✳
Temnothorax schaumii1 pc010 ■ ■ ✳
Tetramorium immigrans1 pc002 ■ ■ ✳

Table 2. Continued.
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species that had not previously been published as found 
in Rhode Island, Brachymyrmex depilis and Stenamma 
brevicorne, both of which we also found in Providence, 
were observed by users on BugGuide in East Green-
wich and Block Island, respectively. On iNaturalist, 
there were 208 observations (35 species) of ants distrib-
uted from across Rhode Island, and of these, 65 ob-
servations (26 species) are classified as research grade 
quality by the community. Of the species with research 

grade observations, most were already known to be in 
Rhode Island, but six new candidate state records first 
published on this platform included Brachyponera chi-
nensis, Brachymyrmex depilis (Emery, 1893), and Phei-
dole megacephala in Providence, Strumigenys pulchella 
(Emery, 1895) and Temnothorax americanus (Emery, 
1895) in Lincoln, Myrmecina americana (Emery, 1895) 
in Hopkinton, and Proceratium crassicorne (Emery, 
1895) from West Greenwich. Although P. megacephala 

Figure 5. Photographs of the Needle Ant colony on campus. A. Students digging into a nest entrance on campus adjacent to 
McDermott Hall at Providence College. B. Queen and three workers of the Needle Ant, Brachyponera chinensis. C. Two ponerine 
ants from Providence photographed in the same frame for scale comparison, the smaller one on the left is Ponera pennsylvanica 
and the larger one on the right is B. chinensis.
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Table 3. Ant species counts for local surveys. The studies listed were selected based on surveys that were conducted in parks, 
cities, and small islands, though the spatial scale is varied and some are more broadly regional or habitat-specific. Other varying 
factors include survey intensity and duration, methods applied, and the degree of urbanization as this list includes habitats rang-
ing from conservation wilderness to one of the most densely populated urban areas on the planet (Macau).

Location Species 
count Methods Source

Salvador, Brazil 164 Winkler, diurnal manual, and umbrella Melo et al. 2014

Macau, China 105 Manual and winkler Leong et al. 2017

Archbold Biological Station, Florida, USA 102 Manual, baiting, malaise, ultraviolet light, Tullgren extraction Deyrup and Trager 1986

Duke Forest, North Carolina, USA 95 Repeated pitfall, winkler, and artificial nests Pelini et al. 2011

North Carolina State University, USA 89 Repeated manual, baiting, pitfall, and winkler Guénard et al. 2014

E.S. George Reserve, Michigan, USA 87 26-year study Talbot 2012

Chicago, IL, USA 70 Comprehensive search Talbot 1934

Jaragua National Park, Dominican Republic 64 Manual, beating, Davis sifter Lubertazzi and Alpert 2014

Barbados, Lesser Antilles islands 62 Manual, beating, litter, Wetterer et al. 2016

Buenos Aires, Argentina 60 Manual, baits, leaf litter, soil, and pitfall Josens et al. 2016

Kiev, Ukraine 59 Manual and pitfall Radchenko et al. 2018

Nantucket island, MA, USA 58 Manual, pitfall, barrier, baiting, litter sifting Ellison 2012

Yaoundé, Cameroon 53 Manual and baiting Masse et al. 2019

Pitch Pine barrens, New York, USA 53 Pitfall transects, timed quadrat searches, litter sifting Barber 2015

Sofia, Bulgaria 52 Manual search Antonova and Penev 2008

Boston Harbor Islands, Massachusetts, USA 51 Manual, pitfall, malaise, blacklight, beating, litter sifting, and 
BioBlitz

Clark et al. 2011

Longleaf pine savannas, Florida, USA 51 Pitfall array Tschinkel et al. 2012

Block Island, Rhode Island, USA 51 Timed hand-sampling, litter sifting, and by-catch from a deer 
tick drag-sheet survey

Ellison and Farnsworth 2014

Taichung City, Taiwan 50 Pitfall Liu et al. 2019

Harvard Forest, Massachusetts, USA 48 Repeated manual, baiting, pitfall, and winkler Pelini et al. 2011

Wichita Mountains Wildlife Refuge, 
Oklahoma, USA

47 Manual, pitfall, and winkler Roeder and Roeder 2016

Cordoba and Seville, Spain 46 Pitfall traps Carpintero and Reyes-López 2014

Urban parks in São Paulo, Brazil 46 Pitfall transects Souza-Campana et al. 2016

Garden City, Georgia, USA 45 Pitfall transects, litter, debris dissection, baiting Gochnour et al. 2019

Households in São Paulo, Brazil 44 Manual and baiting Piva and Campos 2012

Prince of Songkla University, Thailand 44 Manual and leaf litter Watanasit et al. 2005

Acadia National Park, Maine, USA 42 Transects, manual, baiting, leaf litter, and pitfall Ouellette et al. 2010

Fort Barton and Barton Woods, Rhode Island, 
USA

42 Timed hand-sampling and litter sifting Ellison and Farnsworth 2014

Manhattan, New York, USA 42 Manual and winkler Savage et al. 2014

Providence, Rhode Island, USA 41 Manual, pitfall, and BioBlitz This study

Coatepec, Veracruz, Mexico 40 Random sampling Lopez-Moreno et al. 2002

Cities in New Zealand 38 Surface trapping (adhesive) Stringer et al. 2009

A single oak tree in Mississippi, USA 36 Serendipitous checking, litter and soil sifting, and baiting Macgown and Brown 2006

Thimble Islands, Connecticut, USA 35 Manual, leaf litter, beating, transect inspection Goldstein 1975

Amravati city, India 34 Manual search Chavhan and Pawar 2011

Santa Cruz Island, California, USA 34 Manual, tuna and cookie baiting, litter sifting Wetterer et al. 2000

Black Rock Forest, New York, USA 33 Manual, pitfall, and sieved litter Ellison et al. 2007

Marília, Brazil 33 Pitfall and baits Dáttilo et al. 2011

Sites across Denmark 31 Baiting Sheard et al. 2020

Helsinki, Finland 30 Manual, nest searching Vepsäläinen et al. 2008

Toledo, Ohio, USA 30 Tuna baiting Uno et al. 2010

Tokyo, Japan 28 Manual search Yamaguchi 2004

Tvärminne archipelago, Baltic Sea, Finland 28 Manual search Vepsäläinen and Pisarski 1982

Detroit, Michigan, USA 27 Tuna baiting Uno et al. 2010

Madeiran archipelago, Portugal 27 Manual, soil and litter sifting Wetterer et al. 2007

Warsaw, Poland 27 Manual search Slipinski et al. 2012

Cities in Côte d’Ivoire 25 Transects using tuna Kouakou et al. 2018

Karnatak University campus, Dharwad, India 24 Manual search and digging Yashavantakumar et al. 2016

Gauhati University campus, Assam, India 21 Manual, baiting, beating, and litter sifting Hazarika et al. 2019

Households in Manaus, Brazil 21 Molasses baits Marques et al. 2002

Maharani Science College, India 20 Manual search Mahalaskshmi and 
Channaveerappa 2016

Jahangir Nagar University campus, 
Bangladesh

19 Manual and sifting Hannan 2007

Moscow, Russia 16 Manual and quadrat search Putyatina et al. 2017
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was not found using the described methods of our study 
which focused on collecting outdoors, after being alert-
ed about an unknown ant inside a rainforest exhibit at 
the zoo, we collected individuals, verified their identifi-
cation, and have shared pinned specimens.

One major question raised in interpreting our results 
is whether or not the urbanization of areas contributes 
to the loss or gain of myrmecological biodiversity. Some 
studies have shown a general trend of urbanization as-
sociated with a decrease in overall diversity, although 
perhaps mitigated among arthropods by an increase in 
abundance (Faeth et al. 2011). The results of our sur-
vey cast doubt on the assumption that cities are not di-
verse places and others have concluded similarly based 
on surveys for ants in Raleigh (Menke et al. 2010) or 
Macau (Leong et al. 2017) and for bee diversity in New 
York City (Matteson et al. 2008) and Vancouver (Tom-
masi et al. 2004). Cities may have more asphalt and con-
crete than rural areas, but they also have a high flux of 
potential resources mediated by human activity rang-
ing from invasive plant transport to food waste (Penick 
et al. 2015). The urban heat island effect offers a ref-
uge against lower critical thermal limits (Stringer et al. 
2009).  Especially at the small scale of an individual ant, 
cities offer highly heterogeneous, spatially compart-
mentalized, and highly variable thermal micro-habitats 
(Pincebourde et al. 2016). Cities may also be less likely 
to be sprayed with large amounts of pesticides as might 
be the case in more agriculturally developed regions.

Our study only focused on two sites, and both were 
on institutionally maintained grounds. It is possible 
that the number of species we identified might not 
be found in the residential and commercial districts 
throughout the city—that the ant diversity is relatively 
concentrated in the urban parks—but this remains 
to be determined. If a diversity of ant species may be 
found at a number of parks scattered across and within 
the city, would they not also be found under stones, on 
trees, and within houses more generally throughout the 
city? In Taichung City (Taiwan), there was not a signifi-
cant change in ant species diversity across the city with 
respect to the distance from urban parks, though there 
were associations with park size, soil moisture, and the 

number of trash bins (Liu et al. 2019). Gradients for 
urban insect diversity have been mapped out in other 
cities including Phoenix and Los Angeles, but while a 
combination of microhabitat temperatures, humidity, 
surface permeability, and plant drought-tolerance have 
been identified as important factors, they can have vari-
able impacts in the different cities and for different taxa 
sampled (Adams et al. 2020; McGlynn et al. 2019).

As E.O. Wilson and others have implored (Pimm et 
al. 2014; Saunders 2019; Tschinkel and Wilson 2014; 
Wilson 2017), we have only scratched the surface of 
identifying the biodiversity on the planet, the smallest 
habitats are likely the most threatened, and there is an 
imminent need to identify and conserve the wildlife all 
around us before it disappears.  There is also value to 
highlighting the biodiversity found within urban eco-
systems, as this is the nature many people will encoun-
ter most frequently and can inspire future conservation 
efforts more broadly (Dunn et al. 2006).  There is a great 
opportunity for community science initiatives such as 
the successful School of Ants project (Lucky et al. 2014) 
and local BioBlitz events to continue to address these 
questions across a broader range of localities and spa-
tial scales.
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the study. We thank the National Science Foundation 
(OIA 1826689 and IOS 1953451) and the Southeastern 
New England Educational and Charitable Foundation 

Location Species 
count Methods Source

Six small mangrove islands, Florida, USA 16 Fumigation/re-colonization island experiment Simberloff and Wilson 1969

Cádiz, Spain 15 Manual search Reyes-López and Taheri 2018

San Francisco, California, USA 15 Pitfall traps and manual search Clarke et al. 2008

Azores, Portugal 14 Manual, soil and litter sifting Wetterer et al. 2004

South County Museum, Rhode Island, USA 13 Manual, BioBlitz, pitfall trap samples were washed out by 
Tropical Storm Andrea

Ellison and Farnsworth 2014

Street medians in NYC, New York, USA 13 Manual and pitfall Pećarević et al. 2010

University of the Pacific, Stockton, CA, USA 9 Bait stations Stahlschmidt and Johnson 2018

Kogi State University Campus, Anyigba 
Nigeria

8 Manual, pitfall, and Berlese funnel Okpanachi and Yaro 2019

Table 3. Continued.
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whose ongoing generosity has helped support our stu-
dents along with our fieldwork and DNA sequencing 
efforts. Collecting permits were granted by the Rhode 
Island Department of Environmental Management.
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Figure A1. Tapinoma sessile
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Figure A3. Ponera pennsylvanica

Figure A2. Brachyponera chinensis

Figure A6. Camponotus novaeboracensis

Figure A4. Brachymyrmex depilis
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Appendix
Photos and identification of the 36 species collected in Providence, Rhode Island, USA.

https://doi.org/10.1111/j.1440-1703.2003.00625.x


Waters et al.  |  Ants of Providence	 1365

Figure A7. Camponotus pennsylvanicus

Figure A11. Formica neorufibarbis

Figure A13. Formica subintegra

Figure A9. Formica incerta

Figure A8. Formica dolosa

Figure A12. Formica obscuriventris

Figure A14. Formica subsericea

Figure A10. Formica neogagates
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Figure A15. Lasius americanus (formerly, L. alienus)

Figure A19. Lasius latipes

Figure A21. Lasius neoniger

Figure A17. Lasius claviger

Figure A16. Lasius brevicornis

Figure A20. Lasius nearcticus

Figure A22. Lasius cf. umbratus

Figure A18. Lasius interjectus
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Figure A23. Nylanderia flavipes

Figure A27. Aphaenogaster rudis

Figure A29. Myrmica detritinodis

Figure A25. Aphaenogaster fulva

Figure A24. Prenolepis imparis

Figure A28. Crematogaster cerasi

Figure A30. Myrmica punctiventris

Figure A26. Aphaenogaster picea
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Figure A31. Solenopsis molesta

Figure A35. Temnothorax schaumii

Figure A33. Temnothorax curvipspinosus

Figure A32. Stenamma brevicorne

Figure A36. Tetramorium immigrans

Figure A34. Temnothorax longispinosus


