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ABSTRACT ARTICLE HISTORY
Belostoma minor (Palisot de Beauvois, 1805) and Mesovelia polhemusi Received 11 November 2021
Spangler, 1990 are reported for the first time from the continental Revised 19 April 2022
United States, in southern Florida. Ten species of Belostomatidae ~ Accepted 20 April 2022
(water bugs) belonging to the genus Belostoma Latreille, 1807 are
now rgported from the United States, Wlth three species documentgd Belostomatidae; Florida:
in F.Iorld.a; the record of a fourt.h species, B. ﬂqmmeum Say, 1832, in Hemiptera; macroinverte-
Florida is doubtful. Four species of Mesovelidae (water treaders) brates; Mesoveliidae;
belonging to the genus Mesovelia Mulsant and Rey, 1852 are now water bugs
documented from Florida and the United States. | provide keys to

species of the genera Belostoma and Mesovelia in the northern

Caribbean Bioregion, representing southern Florida, the Greater

Antilles, and the Lucayan Archipelago.

KEYWORDS

Introduction

The aquatic and semiaquatic Heteroptera (Hemiptera) in the infraorders Gerromorpha,
Leptopodomorpha and Nepomorpha are currently represented globally by around 5000
species in 25 families (Polhemus and Polhemus 2007); in Florida, there are around 140
species in 15 families (Epler 2006; Epler and Denson 2017). Throughout the Americas,
the family Belostomatidae (water bugs) consists of six genera, four of which are known
from Florida and the United States, whereas the family Mesoveliidae (water treaders)
consists of four genera, only one of which is reported from Florida and the United States
(Menke 1979; Smith 1988; Epler 2006; Heckman 2011; Damgaard, Moreira, Hayashi,
Weir, and Zettel 2012). The Belostomatidae are among the most prominent aquatic
insects in the Americas, particularly due the large size (up to 7cm) of the Lethocerinae
(Benacus griseus (Say, 1832) and Lethocerus spp. Mayr, 1853) and their propensity to
prey on vertebrates such as fish and frog larvae, while the tiny Mesoveliidae (<0.5cm)
are small, cryptic, and often overlooked; all of these taxa occur in southern Florida.
Located at the southeastern end of the North American continent, Florida is
uniquely positioned at the intersection of the Nearctic and Neotropical realms.
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Although the entirety of the state is often considered to be in the Nearctic Realm for
simplicity, particularly in checklists, southern Florida is ecologically more
Neotropical, sharing many characteristics with the Caribbean Bioregion (Omernik
1987; Olson et al. 2001; Spalding et al. 2007; Dinerstein et al. 2017). Even though
during the last glacial maximum Florida, the Bahamas, Cuba and other landmasses in
the region were not connected by land (Peltier 1994), they share many aquatic insect
species, while many other species are found in Florida but not the Bahamas or
Cuba, and vice versa (Epler 2006, 2010; Turnbow and Thomas 2008; Naranjo,
Riviaux, Moreira, and Correa Court 2010). Many Nearctic aquatic insects have
distributions that reach their southern limit in northern or central Florida (Epler
2006), although some species are found to the southernmost end of the peninsula
(Pintar, Kline, and Trexler 2021; Pintar and Trexler 2022). At the same time, spe-
cies that are well-documented in Cuba or the Bahamas are occasionally found in
southern Florida; these occurrences are sometimes attributed to weather, particu-
larly tropical storms and hurricanes (Epler 2006, 2010; Pintar and Keller 2020),
and sometimes these occurrences lack evidence of established, breeding popula-
tions (but see Young 1963; Polhemus and Spangler 1989).

Few researchers studying the aquatic and semiaquatic Heteroptera have examined
the fauna of southern Florida, particularly in recent decades (Epler 2006; Sites 2015).
This is in spite of the fact that the greater Everglades ecosystem, which occupies a
large portion of the state south of Lake Okeechobee, is a unique ecosystem from the
heteropteran perspective in that Pelocoris spp. Stal, 1876 are among the most com-
mon aquatic animals in the system (Pintar et al. 2021). The taxa found in Everglades
marshes are predominantly Nearctic, but those found in other habitats, such as
coastal areas, mangroves, solution holes in pine rocklands, and urbanised areas, are
often a mix of Neotropical and Nearctic species. Better study of all of these habitats
is important for understanding the current distribution of species, detecting new
arrivals to Florida, and assessing changes to the distribution and abundances of spe-
cies as climate and land use change.

Material and methods
Study area

From May 2020 through September 2021, I occasionally sampled aquatic (freshwater
to marine) habitats at Florida International University’s Biscayne Bay Campus
(25.9°N, 80.1°W) in North Miami, Miami-Dade County, Florida, United States. The
campus is situated at the northern end of Biscayne Bay and surrounded by a small
pocket of mostly undeveloped land, which largely consists of Oleta River State Park,
along with some land owned by the City of North Miami. The campus contains a
few highly manicured freshwater ponds surrounded by lawns that are irrigated with
reclaimed wastewater; these ponds are far from the most pristine habitats and contain
small fish. The east and south sides of the campus are bordered by Biscayne Bay with
a narrow strip of mangroves and other trees separating the campus from the bay.
The north side of the campus is bordered by a mangrove-enclosed drainage channel
and a section of restored mangroves (circa 2010), with larger areas of mangroves
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further to the north. The southwest side of the campus is bordered by the Oleta
River State Park Annex, which is a tidal mature mangrove forest dominated by red
mangroves (Rhizophora mangle L.). To the northwest is a tract of City of North
Miami land consisting of red mangroves and Australian pine (Casuarina spp. L.) that
typically contains numerous small, shallow fresh to brackish pools with few small
fish; I have only observed this area directly connected via surface water to the Oleta
River State Park Annex during king tides. I sampled the ponds on campus on mul-
tiple occasions, along with the drainage channels and mangroves on the campus
boundary and the shallow ponds on the City of North Miami tract.

Sampling and identification

Sampling was conducted with a D-frame aquatic net and 25.4-cm handheld fine
mesh nets. I collected aquatic and semiaquatic Heteroptera and Coleoptera, although
other insect taxa, particularly Odonata, were often present in ponds. Specimens were
preserved in 70% or 95% ethanol after collection. Although Epler (2006) provided a
key to the known aquatic and semiaquatic Heteroptera of Florida, that key does not
include many taxa present in the northern Neotropics that could occur in southern
Florida. Furthermore, the aquatic Heteroptera in this region have been poorly studied
relative to other parts of North America, and there are few to no region-specific spe-
cies keys for many taxa in the northern Neotropics.

The genus Mesovelia Mulsant and Rey, 1852 was distinguished from other
Neotropical mesoveliid genera using the works of Heckman (2011) and Moreira
(2015); Spangler (1990) was the primary reference for identifying Mesovelia to species,
which was supported by Heckman (2011) and Floriano, Moreira, Bispo, Morales, and
Molano-Rendén (2016). Belostoma Latreille, 1807 were keyed to species groups using
Lauck (1962) and Estévez and Polhemus (2001). Species in the B. flumineum Say,
1832 and B. minor (Palisot de Beauvois, 1805) species groups were identified primar-
ily using Lauck (1964).

Abbreviations for repositories and sources of material studied are:

CSWE: Conservancy of Southwest Florida, Naples, FL

FSCA: Florida State Collection of Arthropods, Gainesville, FL

MRP: Matthew R. Pintar’s personal collection

NCSU: North Carolina State University Insect Museum, Raleigh, NC

SEMC: Snow Entomological Museum, University of Kansas, Lawrence, KS

USNM: National Museum of Natural History, Smithsonian Institution, Washington, DC

Newly collected specimens in this study have been deposited in FSCA, SEMC
and USNM.

Results
Belostoma minor (Palisot de Beauvois, 1805)

Figure 1
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Figure 1. Photographs of Belostoma minor (Palisot de Beauvois, 1805) from Florida: (a) dorsal hab-
itus, (b) lateral perspective of head showing beak and eyes, and (c) pilosity on ventral paratergites.

Material examined

1 3, 1%, Cuba, Habana, Santiago de las Vegas, 06.X1.1922, leg. S.C. Bruner (SEMC).
1 4, 1 @ United States, Florida, Collier County, Fakahatchee Strand Preserve State
Park, brackish marsh south of U.S. 41, site FS9-BM, 25°56'19.6”"N, 81°29'12.1"S,
05.VIII1.2009, leg. I. Bartoszek (CSWF). 1 &, United States, Florida, Collier County,
Fakahatchee Strand Preserve State Park, brackish marsh south of U.S. 41, site FS9-
BM, 25°56'19.6"N, 81°29'12.1"S, 01.1X.2010, leg. I. Bartoszek (CSWF). 1 &, United
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States, Florida, Collier County, Naples, pond in Conservancy of Southwest Florida
gopher tortoise preserve, 26°09'57.2"N, 81°47'21.1"W, 27.VIIL.2021, leg. M.R. Pintar
(MRP). 1 3, United States, Florida, Collier County, Picayune Strand State Forest,
cypress strand southwestern region, site SG26-C, 26°00'15.1”N, 81°32'53.1"W,
25.VIIL.2009, leg. I. Bartoszek (CSWF). 1 3, United States, Florida, Miami-Dade
County, North Miami, pond 2 at Florida International University Biscayne Bay
Campus, 25°54'23.4"N, 80°08'28.7"W, 12.V1.2021, leg. M.R. Pintar (MRP). 1 %,
United States, Florida, Miami-Dade County, North Miami, pond 2 at Florida
International University Biscayne Bay Campus, 25°54'23.4"N, 80°08'28.7"W,
13.V1.2021, leg. M.R. Pintar (SEMC). 2 3, United States, Florida, Miami-Dade
County, North Miami, pond 2 at Florida International University Biscayne Bay
Campus, 25°54'23.4"N, 80°08'28.7"W, 13.VL1.2021, leg. M.R. Pintar (MRP). 2 &,
United States, Florida, Miami-Dade County, North Miami, pond 2 at Florida
International University Biscayne Bay Campus, 25°54'23.4"N, 80°08'28.7"W,
01.VIII.2021, leg. M.R. Pintar (FSCA). 4 nymphs, United States, Florida, Miami-Dade
County, North Miami, pond 2 at Florida International University Biscayne Bay
Campus, 25°54'23.4"N, 80°08'28.7”W, 01.VIIL.2021, leg. M.R. Pintar (MRP). 1 &,
United States, Florida, Miami-Dade County, North Miami, pond 2 at Florida
International University Biscayne Bay Campus, 25°54'23.4"N, 80°08'28.7"W,
01.VIIL.2021, leg. M.R. Pintar (USNM). 1 &, 1 @, United States, Florida, Miami-Dade
County, North Miami, pond 1 at Florida International University Biscayne Bay
Campus; 25°54'22.4"N, 80°08'28.5"W, 01.VII.2021, leg. M.R. Pintar (MRP). 1 &,
United States, Florida, Miami-Dade County, North Miami, small pond in mangroves,
25°54/31.9"N, 80°08'48.7”W, 01.VII1.2021, leg. M.R. Pintar (USNM).

Diagnosis
Keys to Belostoma species groups include the extent of the pilosity on the connexi-
vum/ventral laterotergites as the first couplet: Lauck (1964) states the pilosity either
covers the entire margin of the connexivum or does not; Estévez and Polhemus
(2001) state the pilosity covers the ventral laterotergites entirely or in part (Figures 1lc
and 2). This is important for separating the small-to-moderate size Belostoma in the
B. flumineum group (B. bakeri Montandon, 1913; B. flumineum B. lutarium Stal,
1855; B. saratogae Menke, 1958) from the B. minor group (B. confusum Lauck, 1959;
B. fusciventre (Dufour, 1863); B. minor; B. testaceum (Leidy, 1847)), among other spe-
cies groups. Yet, B. lutarium (Figure 2b), in contrast to the other species in the B. flu-
mineum group (Figure 2a), does not have the pilosity covering the entire
connexivum, with a strip along the interior edge lacking pilosity (Lauck 1964); the
pilosity on B. minor covers around 75% of the connexivum (Figure 2c).
Comparatively, the extent of the pilosity on segments II-VI can appear relatively
similar in these two species, though somewhat less expansive in B. minor; however,
on segment VII this pilosity borders the genital operculum in B. minor but the pilos-
ity is separated from the genital operculum in B. lutarium.

Belostoma lutarium (18.5-27.5mm) is typically a larger species than B. minor
(18-21 mm), but some smaller B. lutarium may be of similar size to B. minor. The
first segment of the beak in B. lutarium is about 1.25 times the length of the second
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Figure 2. lllustrations of the pilosity on the ventral paratergites in six species of Belostoma
Latreille, 1807: (a) B. flumineum Say, 1832, (b) B. lutarium Stal, 1855, (c) B. minor (Palisot de
Beauvois, 1805), (d) B. testaceum (Leidy, 1847), (e) B. ellipticum Latreille, 1833, and (f) B. subspino-
sum (Palisot de Beauvois, 1820). Ventral paratergite segments Il and VI are labelled in (a).
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segment, whereas in B. minor the first segment is typically slightly shorter than the
second segment (Figure 1b; see key below). In southern Florida, B. minor is most
morphologically similar to B. testaceum, but the two species can easily be separated
by the extent of the pilosity on segment VII (Figure 2c, d).

Distribution

Cuba, Dominican Republic, Jamaica, Puerto Rico, and U.S. Virgin Islands (Lauck
1964; Riviaux, Moreira, and Lopez 2010; Lanigan and Hyslop 2011; Rogers and Cruz-
Rivera 2021), continental United States (Florida: Collier and Miami-Dade counties;
first record). Riviaux et al. (2010) noted the distribution as extending from the
‘southern United States in the Nearctic region’ but it is unclear what specimens or
sources this statement was based on. It seems likely this statement was in reference to
specimens of B. confusum, which is found from southern California to Texas in the
United States, as well as Mexico, and shares some synonyms with B. minor (see
Lauck 1964), hence the name confusum.

Discussion

Belostoma minor was identified for the first time from Florida and the continental
United States from two ponds on Florida International University’s Biscayne Bay
Campus and nearby shallow freshwater ponds in mangroves. I collected several adults
nearly two months apart, while numerous other individuals were observed but not
collected. Numerous nymphs that resemble adults were found in at the same sites
during the same collection events. During August 2021 I found B. minor at another
site, in a pond in Collier County on the west coast of Florida. I subsequently exam-
ined collections at CSWF from Collier County, and they had three specimens col-
lected from a somewhat brackish marsh in Fakahatchee Strand Preserve State Park
during 2009 and 2010, along with one specimen collected from a freshwater site in
Picayune Strand State Forest during 2009. Thus, B. minor has been present in Florida
since at least 2009 and has breeding populations on both coasts.

Belostoma minor is the tenth species of Belostoma recorded from the continental
United States. In Florida, B. lutarium is common and widely distributed (Epler 2006),
especially in the Everglades ecosystem of southern Florida where Abedus immaculatus
(Say, 1832) also often occurs (Pintar et al. 2021). Previously, the southernmost
records of B. testaceum were from Palm Beach County (Epler 2006), while I found a
single individual at the same pond in mangroves that I found B. minor in, albeit over
a year prior on 08 May 2020; this specimen from Miami-Dade County represents the
southernmost record of B. testaceum. I also examined several specimens of B. testa-
ceum at CSWF collected from Collier County. Lauck (1964) provided the only record
of B. flumineum from Florida (Pinellas County), along with few records from the
coastal plain of other states. I attempted to locate the Pinellas County specimen,
which in 1964 was deposited in the Cornell University Insect Collection, but speci-
mens labelled as B. flumineum from Florida could not be located. I have not collected
B. flumineum from the coastal plain of any southeastern states, including anywhere in
Florida (Pintar and Resetarits 2020; unpublished data). The only specimens of B. flu-
mineum I have seen from the coastal plain were deposited at NCSU and collected
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from Washington County, North Carolina. Because B. flumineum appears to be rare
to absent from most of the southeastern coastal plain and Lauck’s (1964) record was
very far south for the east coast, it is possible his record was an error. Hence, it seems
likely that B. flumineum does not occur in Florida, though a vagrant occurrence
remains a possibility.

Belostoma ellipticum Latreille, 1833 has been recorded from Texas to Honduras,
Cuba, Jamaica, and the Bahamas (Lauck 1962; Ribeiro, Estévez, Moreira, and Guilbert
2017; Reynoso-Velasco and Arce-Pérez 2020); it may eventually be found in southern
Florida. Belostoma subspinosum (Palisot de Beauvois, 1820) occurs in the Dominican
Republic, Hispaniola, Jamaica, Puerto Rico, as well as the southwestern United States
(Arizona, California, and Texas) to Panama (Lauck 1962; Lanigan and Hyslop 2011;
Ribeiro et al. 2017). Although not recorded in Cuba, B. subspinosum may occur there,
and it may eventually be found in southern Florida as well. There had been consider-
able confusion regarding the identification and records of the northern species in the
B. dentatum (Mayr, 1863) species group (variously identified as B. anurum (Herrich-
Schaeffer, 1848), B. ellipticum, and B. subspinosum) (Menke 1979; Ribeiro, Estévez,
Guilbert, and Paris 2014; Ribeiro et al. 2017), and many specimens from this region
may need to be reexamined. Several Neotropical aquatic insect species found in the
Caribbean region either are native/established in southern Florida or occur in the
region as vagrants, possibly brought in by storms (Epler 2006; Pintar and Keller
2020). Other species of aquatic Heteroptera have been introduced from southeast
Asia (Polhemus and Rutter 1997; Polhemus and Golia 2006), so it is not surprising to
find a species like B. minor, and other species of Heteroptera will likely be found in
the future.

Insects collected along with B. minor in North Miami include many Nearctic spe-
cies, along with some predominantly Neotropical species. The two similar ponds on
the Biscayne Bay Campus also contained Enochrus ochraceus (Melsheimer, 1844);
Haliplus punctatus Aubé, 1838; Helochares maculicollis Mulsant, 1844; Hydrometra
australis Say, 1832; Hydrovatus pustulatus (Melsheimer, 1844); Limnoporus canalicula-
tus (Say, 1832); Mesovelia mulsanti White, 1879; Neogerris hesione (Kirkaldy, 1902);
Pelocoris femoratus (Palisot de Beauvois, 1820); Pelonomus obscurus LeConte, 1852;
and Peltodytes dietrichi Young, 1961. The southern of the two ponds on the campus
that contained B. minor also contained two adult B. lutarium. During the same col-
lecting event in August 2021, the ponds among the mangroves contained other
insects such as Derallus altus (LeConte, 1855); Derovatellus floridanus Fall, 1932; E.
ochraceus; Limnogonus recens Drake and Harris, 1934; and Pachydrus princeps
(Blatchley, 1914).

Key to adults of Belostoma of the northern Caribbean Bioregion, including
southern Florida, the Greater Antilles, and the Lucayan Archipelago

The following key is adapted from Lauck (1962, 1964), Estévez and Polhemus (2001),
Epler (2006) and Ribeiro et al. (2017) with reference to the known distribution of
species mentioned previously. Abedus immaculatus, a unique species that occurs
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throughout Florida, is included due its similarity to species of Belostoma and potential
uncertainty regarding its taxonomic placement.

1 Membraneous area of forewing small; length <14mm ............. Abedus immaculatus
Membraneous area of forewing larger; length >14mm ....ccooveeecnnnccccnnnnes 2
2 Pilosity on the inner margin of ventral paratergites II-VI reaches inner margin of
paratergites (Figure 2a) ....cccooveeevecrcvecenees B. flumineum (not known from the region)
- Pilosity on the inner margin of ventral paratergites II-VI does not reach the inner
margin of the paratergites ..........ccciinicicccce e 3

3 Pilosity on ventral paratergites II-VI covers 75% or more of the paratergites and
is narrowly separated from the inner margin. Pilosity extends well onto segment
VII (FIGUIE 2D, €) oottt ettt 4

- Pilosity on ventral paratergites II-VI covers 75% or less of paratergites and is well
separated from the inner margin. Pilosity barely, if at all, extends onto segment

VII (FIGUIE 2d—1) oo eenetseseansessense s ssessese s ssessesssssssessssessensennis 5
4 Pilosity on paratergite VII does not reach the inner margin (Figure 2b); first seg-
ment of the beak is 1.25 times the length of the second segment ......... B. lutarium

- Pilosity on paratergite VII reaches the inner margin (Figure 2c), bordering the first
genital segment for about half of its length; first segment of the beak is slightly

shorter than the second SEZMENL .......c.ccoveccrereimecinemccneenereereeereereesesseecaenne B. minor
5 Length 20 mm or less; pilosity as in Figure 2d .......coceveeecnecnecnecerennnenns B. testaceum
Length 27 MM OF IMOTE ...cooiiiiiiiiiiiiiiiiiiiiiiiiii e 6

6 Anteoculus shorter than interoculus; pilosity covers more than half of ventral parater-
gites, extending to lateral margin on segments II and III (Figure 2f) ....... B. subspinosum
- Anteoculus as long or longer than interoculus; pilosity covers less than half of ven-
tral paratergites, strongly constricted between spiracles, not extending to lateral
margin on segments II and III (Figure 2€) ......ccccooeervcrverevcreenncennnee B. ellipticum

Mesovelia polhemusi Spangler, 1990
Figure 3

Material examined

3 3,2 %, 8N, United States, Florida, Collier County, Marco Island, Fruit Farm Creek,
mangrove tidal creek culvert, site TC5, 25°55'54.6"N, 81°39'58.7"W, 18.VII1.2020, leg.
J. Schmid (CSWE). 12 3, 3 @, 3N, United States, Florida, Miami-Dade County, North
Miami, mangroves at Florida International University Biscayne Bay Campus,
25°54'27.7'N, 80°'35.2"W, 22.IX.2020, leg. M.R. Pintar (MRP). 3 &, 3 9, United
States, Florida, Miami-Dade County, North Miami, mangroves at Florida
International University Biscayne Bay Campus, 25°54'27.7'N, 80°08'35.2"W,
22.1V.2020, leg. M.R. Pintar (SEMC). 1 3, 1 @, United States, Florida, Miami-Dade
County, North Miami, mangroves near Florida International University Biscayne Bay
Campus, 25°54'10.1”N, 80°08'33.7"W, 01.V1.2021, leg. M.R. Pintar (FSCA).

2 3,3 % 3N, United States, Florida, Miami-Dade County, North Miami, mangroves
near Florida International University Biscayne Bay Campus, 25°54'10.1"N,
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80°08'33.7"W, 01.V1.2021, leg. M.R. Pintar (MRP). 4 3, 1 @, United States, Florida,
Miami-Dade County, North Miami, mangroves near Florida International University
Biscayne Bay Campus, 25°54'10.1”N, 80°08'33.7"W, 01.V1.2021, leg. M.R. Pintar
(USNM). 1 3, United States, Florida, Miami-Dade County, North Miami, mangroves
near Florida International University Biscayne Bay Campus, 25°54'27.7"N,
80°08'35.2"W, 01.VIIL.2021, leg. M.R. Pintar (FSCA). 1 3, United States, Florida,
Miami-Dade County, North Miami, mangroves near Florida International University
Biscayne Bay Campus, 25°54'27.7"N, 80°08'35.2"W, 12.1X.2021, leg. M.R. Pintar
(FSCA). 1 @, United States, Florida, Miami-Dade County, North Miami, mangroves
near Florida International University Biscayne Bay Campus, 25°54'27.7"N,
80°08'35.2"W, 12.IX.2021, leg. M.R. Pintar (USNM). 15 3, 9 @, 14N, United States,
Florida, Miami-Dade County, North Miami, mangroves near Florida International
University Biscayne Bay Campus, 25°54'27.7"N, 80°08'35.2"W, 19.1X.2021, leg. M.R.
Pintar (MRP).

Diagnosis

Mesovelia polhemusi is distinguished from other species of Mesovelia in Florida
through the combination of the posterior row of 15 or more dark spines on the mes-
ofemur (Figure 3e), small adult size (<3 mm), and males that lack dense patches of
setae on abdominal sternite VII. Males also have unique genitalia as illustrated in
Spangler (1990).

Distribution
Belize (Stann Creek District; Spangler 1990), United States (Florida: Collier and
Miami-Dade counties; first record).

Discussion

Here, I have recorded M. polhemusi for the first time since its original description
(Spangler 1990). Mesovelia polhemusi is clearly well-established in southern Florida; I
easily captured several dozen adults from the mangroves around Florida International
University’s Biscayne Bay Campus during sampling events over the course of one
year. Samples at CSWF collected from a tidal, saline mangrove creek on Marco Island
also contained several specimens of M. polhemusi. The two known locations of this
species, in Belize and southern Florida, United States, are remarkably disjunct. The
reason for this disjunct distribution could simply be a lack of data, as not many
researchers have studied Mesovelia from the region or the aquatic insects of man-
groves in recent decades. Indeed, Spangler’s (1990) description was the only species
of Mesovelia described in the Americas from 1976-2015, and there have been no pub-
lished records of M. polhemusi since then (Damgaard et al. 2012). It seems unlikely
the species would be restricted to a small country like Belize, especially when similar
habitats are found along the coast north around the Yucatan Peninsula of Mexico
and south through coastal Central America. If M. polhemusi is naturally present in
Florida, it may also eventually be found in the Greater Antilles and Lucayan
Archipelago (Bahamas, Turks, and Caicos). However, several relatively recent studies
in Cuba (Naranjo et al. 2010; Riviaux et al. 2010, Riviaux, Lopez, and Moreira 2012),
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Figure 3. Photographs of Mesovelia polhemusi Spangler, 1990 from Florida: (a, b) dorsal habitus,
(c, d) lateral habitus, and (e, f) ventral habitus. (a, ¢, e) are male and (b, d, f) are female.

Guadeloupe (Conjard, Garrouste, Gustave, and Gros 2021), Jamaica (Lanigan and
Hyslop 2011), and the U.S. Virgin Islands (Rogers and Cruz-Rivera 2021) did not
report the species in those places. Conversely, if M. polhemusi has been introduced to
Florida, it could have arrived in ballast water (Bailey 2015), and cruise ships are par-
ticularly suspect. The Port of Miami, 14km to the south in Biscayne Bay, was the
busiest cruise ship port in the world during 2016/2017, while Port Everglades, 20 km
to the north, was the third busiest. Ships from these ports regularly travel throughout
the Caribbean and Central America, including places such as Harvest Cay, Belize,
which is 50km to the south of Twin Cays, where Spangler (1990) first observed
M. polhemusi.

Mesovelia polhemusi was found in similar mangrove habitat types in both Belize
and Florida, albeit Spangler (1990) noted he found M. polhemusi on black mangroves
(Avicennia germinans (L.) L.) on cays (small, low elevation islands). I found M. polhe-
musi around red mangroves on the mainland, though some black mangroves are
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present in the area too. I collected only a single other insect species in these same
habitats, Rheumatobates vegatus Drake and Harris, 1942. Few nymphs of M. polhe-
musi were collected, and no adults had wings; macropterus forms of this species
remain unknown.

Spangler (1990) noted that M. polhemusi and M. halirrhyta Polhemus, 1975 are
the only strictly halophilus species in the genus. The type locality of M. tuberculata
Floriano and Moreira in Floriano et al., 2016 is listed as a tidal lagoon, so it may be
halophilus as well, but data on its habitats are lacking. Mesovelia tuberculata and
M. halirrhyta are known from only the Pacific Coast (Polhemus 1975; Floriano
et al. 2016), and M. polhemusi is known from only the Atlantic Coast. Mesovelia
mulsanti is regularly found in many freshwater habitats, including the ponds where
I found B. minor, but it can also be found in salt marshes (Kelts 1979) and has
been recorded from brackish mangrove ponds in southern Florida (J. Schmid, per-
sonal communication, September 28, 2021). In southern Florida, I have found M.
mulsanti in a range of freshwater habitats across the region, along with occasional
cooccurrences with M. amoena Uhler, 1894. Both M. mulsanti and M. amoena are
widespread in the Americas, occurring from Canada to Argentina and Brazil,
respectively (Damgaard et al. 2012). The only other species of Mesovelia known
from the United States, M. cryptophila Hungerford, 1924, was noted by Spangler
(1990) as occurring in Florida (unspecified location), but no other records of this
species are known from Florida and most of the southeastern United States (Smith
1988; Epler 2006). No other species of Mesoveliidae are known from the Greater
Antilles, but four other Neotropical species are known to occur as far north as
Mexico (Damgaard et al. 2012).

Key to adults of Mesovelia of the northern Caribbean Bioregion, including
southern Florida, the Greater Antilles, and the Lucayan Archipelago

The following key is adapted from Spangler (1990) and Epler (2006), with reference
to the known distribution of species and recent species description men-
tioned previously.

1 Middle femur with posterior row of dark spines (best viewed ventrally) .........cc.ccc.... 2
Middle femur without posterior row of dark Spines .........cccoeeeveeererrencrrencrrencerencnnenes 3

2 Middle femur typically with 15 or fewer posterior spines; male with 2 patches of
dense, black setae on abdominal sternite VIIL; size >3.0 mm ........c.ec.. M. mulsanti

- Middle femur typically with 15 or more posterior spines; male with no patches of
dense, black setae on abdominal sternites; size <3.0mm ...ccoecevereenenene. M. polhemusi

3 First antennal segment <3/4 width of head through eyes; male with fine posterior fringe
of setae on abdominal sternite VI; male paramere long and thin ..........cccc...... M. amoena

- First antennal segment subequal to width of head through eyes; male without
fringe of setae on abdominal sternites; male paramere thicker ... M. cryptophila
(not known from the region)



48 M. R. PINTAR

Acknowledgements

Thanks to Zack Falin and Jennifer Thomas (SEMC) for providing specimens and Emily
Jernigan for searching through the Cornell University Insect Collection. Jeff Schmid and
Melinda Schuman (CSWEF) provided access to specimens and sampling sites on their campus.
Bob Blinn (NCSU) provided access to specimens and use of their imaging equipment.

Disclosure statement

No potential conflict of interest was reported by the author(s).

ORCID
Matthew R. Pintar ([) http://orcid.org/0000-0003-0165-3882

References

Aubé, C. (1838), Species général des Hydrocanthares et Gyriniens, par le docteur Ch. Aubé; pour
faire suite au species général des Coleopteres de la collection de M. Le Comte Dejean, Paris:
Mequignon pere et fils.

Bailey, S.A. (2015), ‘An Overview of Thirty Years of Research on Ballast Water as a Vector for
Aquatic Invasive Species to Freshwater and Marine Environments’, Aquatic Ecosystem
Health & Management, 18, 261-268.

Blatchley, W.S. (1914), ‘Notes on the Winter and Early Spring Coleoptera of Florida, with
Descriptions of New Species’, The Canadian Entomologist, 46, 61-66.

Conjard, S., Garrouste, R., Gustave, S., and Gros, O. (2021), ‘Mangrove Semiaquatic Bugs
(Hemiptera: Gerroidea) from Guadeloupe in Lesser Antilles: First Records and New Data on
Species Distribution’, Aquatic Insects, 42, 239-238.

Damgaard, J., Moreira, F., Hayashi, M., Weir, T.A., and Zettel, H. (2012), ‘Molecular
Phylogeny of the Pond Treaders (Insecta: Hemiptera: Heteroptera: Mesoveliidae),
Discussion of the Fossil Record and a Checklist of Species Assigned to the Family’, Insect
Systematics ¢ Evolution, 43, 175-212.

Dinerstein, E., Olson, D., Joshi, A., Vynne, C., Burgess, N.D., Wikramanayake, E., Hahn, N,
Palminteri, S., Hedao, P., Noss, R., Hansen, M., Locke, H., Ellis, E.C., Jones, B., Barber,
C.V., Hayes, R, Kormos, C., Martin, V., Crist, E., Sechrest, W., Price, L., Baillie, ]. M.,
Weeden, D., Suckling, K., Davis, C., Sizer, N., Moore, R., Thau, D., Birch, T., Potapov, P.,
Turubanova, S., Tyukavina, A., de Souza, N., Pintea, L., Brito, J.C., Llewellyn, O.A., Miller,
A.G., Patzelt, A., Ghazanfar, S.A., Timberlake, J., Kloser, H., Shennan-Farpén, Y., Kindt, R,
Lilleso, J.-P.B., van Breugel, P., Graudal, L., Voge, M., Al-Shammari, K.F., and Saleem, M.
(2017), ‘An Ecoregion-Based Approach to Protecting Half the Terrestrial Realm’, Bioscience,
67, 534-545.

Drake, C.J., and Harris, HM. (1934), ‘Gerrinae of the Western Hemisphere’, Annals of the
Carnegie Museum, 23, 179-241.

Drake, C.J., and Harris, H.M. (1942), ‘Notas Sobre Rheumatobates, Com Descricao de Uma
Nova Espécies (Hemiptera, Gerridae)’, Revista Brasileira de Biologia, 2, 399-402.

Dufour, L. (1863), ‘Essai Monographique Sur Les Belostomides’, Annales de la Société
Entomologique de France, 4, 375-400.

Epler, J.H. (2006), Identification Manual for the Aquatic and Semi-aquatic Heteroptera of
Florida (Belostomatidae, Corixidae, Gelastocoridae, Gerridae, Hebridae, Hydrometridae,
Mesoveliidae, Naucoridae, Nepidae, Notonectidae, Ochteridae, Pleidae, Saldidae, Veliidae),
Tallahassee, FL: Florida Department of Environmental Protection, 186 pp.



AQUATIC INSECTS 49

Epler, J.H. (2010), The Water Beetles of Florida: An Identification Manual for the Families
Chrysomelidae, Curculionidae, Dryopidae, Dytiscidae, Elmidae, Gyrinidae, Haliplidae,
Helophoridae, Hydraenidae, —Hydrochidae, —Hydrophilidae, —Noteridae,  Psephenidae,
Ptilodactylidae and Scirtidae, Tallahassee, FL: Florida Department of Environmental
Protection, iv + 399 pp.

Epler, J.H., and Denson, D.R. (2017), ‘New Records of Corixidae and Micronectidae (Insecta:
Heteroptera: Corixoidea) from Florida, with a Checklist of All Species Known from the
State’, Entomological News, 126, 410-414.

Estévez, A.L., and Polhemus, J.T. (2001), ‘The Small Species of Belostoma (Heteroptera,
Belostomatidae): I. Key to Species Groups and a Revision of the denticolle Group’, Iheringia.
Série Zoologia, 91, 151-158.

Fall, H.C. (1932), ‘Random Notes and Descriptions (Coleoptera)’, Bulletin of the Brooklyn
Entomological Society, 27, 145-148.

Floriano, C., Moreira, F., Bispo, P., Morales, 1., and Molano-Rendén, F. (2016), ‘A New
Species of Mesovelia (Heteroptera: Gerromorpha: Mesoveliidae) from South America, with
Identification Key and Notes on Colombian Species’, Zootaxa, 4175, 345-352.

Heckman, C.W. (2011), Encyclopedia of South American Aquatic Insects: Hemiptera-
Heteroptera: Illustrated keys to known families, genera, and species in South America,
Dordrecht: Springer.

Herrich-Schaeffer, G. (1848), Die Wanzenartigen Insecten, Nirnberg: Lotzbeck, J.L.

Hungerford, H.B. (1924), ‘A Second New Mesovelia from the Douglas Lake, Michigan Region
(Hemiptera-Mesoveliidae’, Annals of the Entomological Society of America, 17, 453-456.

Kelts, LJ. (1979), ‘Ecology of a Tidal Marsh Corixid, Trichocorixa verticalis (Insecta,
Hemiptera)’, Hydrobiologia, 64, 37-57.

Kirkaldy, G.W. (1902), ‘Miscellanea Rhynchotalia’, The Entomologist, 35, 136-138.

Lanigan, A.C., and Hyslop, E.J. (2011), ‘The Aquatic and Semiaquatic Hemiptera of Jamaica’,
Journal of Freshwater Ecology, 26, 295-297.

Latreille, P.A. (1807), Genera Crustaceorum et Insectorum Secundum Ordinem Naturalem in
Familias Disposita, Iconibus Exemplisque Plurimis Explicata, Amand Koenig, Parisiis et
Argentorati.

Latreille, P.A. (1833), ‘Insectes de ' Amérique Equinoxiale, recueillis pendant le voyage de MM.
de Humboldt et Bonpland et décrits par M. Latreille,” in Recueil d’observations de zoologie et
d’anatomie comparée, faites dans I'Océan Atlantique, dans I'intérieur du Nouveau Continent
et dans la Mer du Sud pendant les années 1799, 1800, 1801, 1802 et 1803, eds. A. Humboldt
and A. Bonpland, pp. 9-138. A. Paris.

Lauck, D.R. (1959), ‘Three New Species of Belostoma from Mexico and Central America
(Hemiptera: Belostomatidae), with a List of North American Species’, Bulletin of the Chicago
Academy of Sciences, 11, 2-11.

Lauck, D.R. (1962), ‘A Monograph of the Genus Belostorma (Hemiptera) Part I. Introduction
and B. dentatum and subspinosum Groups’, Bulletin of the Chicago Academy of Sciences, 11,
34-81.

Lauck, D.R. (1964), ‘A Monograph of the Genus Belostoma (Hemiptera) Part III: B. triangu-
lum, bergi, minor, bifoveolatum and flumineum Groups’, Bulletin of the Chicago Academy of
Sciences, 11, 102-154.

LeConte, J.L. (1852), ‘Synopsis of the Parnidae of the United States, Proceedings of the
Academy of Natural Sciences of Philadelphia, 6, 41-45.

LeConte, J.L. (1855), ‘Synopsis of the Hydrophilidae of the United States,” Proceedings of the
Academy of Natural Sciences of Philadelphia, 7, 356-275.

Leidy, J. (1847), ‘History and Anatomy of the Hemipterous Genus Belostoma’, Journal of the
Academy of Natural Sciences of Philadelphia, 1, 57-67.

Mayr, G.L. (1853), “Zwei Neue Wanzen’, Verhandlungen des Zoologisch-Botanischen Vereins in
Wien, 3, 14-18.

Mayr, G.L. (1863), ‘Hemipterogische Studien. Die Belostomiden,” Verhandlungen der
Zoologisch-Botanischen Gesellschaft Wien, 13, 339-364.



50 M. R. PINTAR

Melsheimer, F.E. (1844), ‘Descriptions of New Species of Coleoptera of the United States,
Proceedings of the Academy of Natural Sciences of Philadelphia, 2, 26-47.

Menke, A.S. (1958), ‘A Synopsis of the Genus Belostoma Latreille, of America North of
Mexico, with the Description of a New Species (Hemiptera: Belostomatidae)’, Bulletin of the
Southern California Academy of Sciences, 57, 154-174.

Menke, A.S. (1979), ‘Family Belostomatidae/Giant Water Bugs, Electric Light Bugs, Toe Biters,
in The Semiaquatic and Aquatic Hemiptera of California (Heteroptera: Hemiptera), Bulletin
of the California Insect Survey, ed. A. S. Menke, Berkeley: University of California Press, pp.
76-86.

Montandon, A.L. (1913), ‘Nepidae et Belostomatidae Descriptions de Deux Espéces Nouvelles’,
Buletinul Societaiii Romane de Stiinie, 22, 122-125.

Moreira, F. (2015), ‘The Semiaquatic Gerromorphans,’ in True Bugs (Heteroptera) of the
Neotropics, Entomology in Focus, eds. A. R. Panizzi and ]. Grazia, Dordrecht: Springer, pp.
113-156.

Mulsant, E. (1844), ‘Description de Quelques Palpicornes Inédits’, Annales de la Société d’
Agriculture de Lyon, 7, 372-382.

Mulsant, P.E., and Rey, C. (1852), ‘Hémipteres Hétéroptéres’, Annales de la Société Linnéenne
de Lyon, 8, 76-141.

Naranjo, C., Riviaux, S. M., Moreira, F., and Correa Court, R. (2010), ‘Taxonomy and
Distribution of Aquatic and Semiaquatic Heteroptera (Insecta) from Cuba’, Revista de
Biologia Tropical, 58, 897-907.

Olson, D. M., Dinerstein, E., Wikramanayake, E. D., Burgess, N. D., Powell, G. V. N,
Underwood, E. C., D’amico, J. A., Itoua, I, Strand, H. E., Morrison, J. C., Loucks, C. J,,
Allnutt, T. F,, Ricketts, T. H., Kura, Y., Lamoreux, J. F., Wettengel, W. W., Hedao, P., and
Kassem, K. R. (2001), ‘Terrestrial Ecoregions of the World: A New Map of Life on Earth’,
BioScience, 51, 933-938.

Omernik, J.M. (1987), ‘Ecoregions of the Conterminous United States’, Annals of the
Association of American Geographers, 77, 118-125.

Palisot de Beauvois, A. (1805), Insectes Recueillis en Afrique et en Amérique, dans les Royaumes
d’Oware et de Benin, & Saint-Domingue et dans les Etats-Unis, pendant les Années
1786-1797, Paris: Levrault, Schoell.

Palisot de Beauvois, A. (1820), Insectes recueillis en Afrique et en Amérique, Paris.

Peltier, W.R. (1994), ‘Ice Age Paleotopography’, Science, 265, 195-201.

Pintar, M.R,, and Keller, J.L. (2020), ‘First Record of Hydrophilus Ensifer Brullé (Coleoptera:
Hydrophilidae) in the Continental United States’, The Coleopterists Bulletin, 74, 696-698.

Pintar, M.R,, Kline, J.L., and Trexler, J.C. (2021), ‘The Aquatic Heteroptera (Hemiptera) of
Marshes in the Florida Everglades’, Florida Entomologist, 104, 307-319.

Pintar, M.R., and Resetarits, W.J. (2020), ‘A Comparison of Aquatic and Semiaquatic
Heteroptera (Hemiptera) Inhabiting Natural Habitats and Experimental Mesocosms at the
University of Mississippi Field Station’, Aquatic Insects, 41, 76-84.

Pintar, M.R,, and Trexler, ]J.C. (2022), ‘Aquatic Beetles (Coleoptera) of Everglades Marshes
with Additional Records from Everglades National Park, Florida, USA’, The Coleopterists
Bulletin, 76, 138-143.

Polhemus, J.T. (1975), ‘New Estuarine and Intertidal Water Striders from Mexico and Costa
Rica’, Pan-Pacific Entomologist, 51, 244-247.

Polhemus, ]J.T., and Golia, V. (2006), ‘Micronecta ludibunda Breddin (Heteroptera: Corixidae:
Micronectinae), the Second Asian Water Bug Introduced into Florida, USA’, Entomological
News, 117, 531-534.2.0.CO;2]

Polhemus, J.T., and Polhemus, D.A. (2007), ‘Global diversity of true bugs (Heteroptera;
Insecta) in freshwater, in Freshwater Animal Diversity Assessment, eds. E. V. Balian, C.
Lévéque, and K. Martens, Dordrecht: Springer, pp. 379-391.

Polhemus, J.T., and Rutter, R.P. (1997), ‘Synaptonecta issa (Heteroptera: Corixidae), First New
World Record of an Asian Water Bug in Florida’, Entomological News, 108, 300-304.



AQUATIC INSECTS 51

Polhemus, J.T., and Spangler, P.J. (1989), ‘A New Species of Rheumatobates Bergroth from
Ecuador and Distribution of the Genus (Heteroptera: Gerridae),” Proceedings of the
Entomological Society of Washington, 91, 421-428.

Reynoso-Velasco, D., and Arce-Pérez, R. (2020), ‘New State Records for Mexican Species of
Abedus Stal and a Taxonomic Overview of the Family Belostomatidae (Heteroptera:
Nepomorpha) in the Country,” Proceedings of the Entomological Society of Washington, 122,
896-906.

Ribeiro, J., Estévez, A.L., Guilbert, E., and Paris, M. (2014), ‘Case 3644 Belostoma Ellipticum
Latreille, 1833 (Insecta, Heteroptera, Belostomatidae): Proposed Designation of a Neotype’,
The Bulletin of Zoological Nomenclature, 71, 71-74.

Ribeiro, J., Estévez, A.L., Moreira, F., and Guilbert, E. (2017), ‘Revision of the
Belostomadentatum Group Sensu Nieser (Insecta, Heteroptera, Belostomatidae)’, Zootaxa,
4276, 177-203.

Riviaux, S.M., Lépez, CN., and Moreira, F. (2012), ‘New Distributional Records of
Gerromorpha Popov, 1971 (Insecta: Hemiptera: Heteroptera) from Cuba’, Check List, 8,
307-309.

Riviaux, S.M., Moreira, F., and Lépez, C.N. (2010), ‘Checklist, Distribution, and Habitat of the
Semiaquatic and Aquatic Bugs from Cuba (Hemiptera: Heteroptera: Dipsocoromorpha,
Leptopodomorpha, Gerromorpha and Nepomorpha)’, Zootaxa, 2562, 1-23.

Rogers, D.C., and Cruz-Rivera, E. (2021), ‘A Preliminary Survey of the Inland Aquatic
Macroinvertebrate Biodiversity of St. Thomas, US Virgin Islands’, Journal of Natural
History, 55, 799-850.

Say, T. (1832), Descriptions of new species of Heteropterous Hemiptera of North America, New
Harmony, Indiana.

Sites, RW. (2015), ‘Pelocoris balius La Rivers (Hemiptera: Heteroptera: Naucoridae) in Florida:
New Status of an Enigmatic Saucer Bug’, Zootaxa, 3915, 433-438.

Smith, C.L. (1988), ‘Family Mesoveliidae Doughlas and Scott, 1867, in Catalog of the
Heteroptera, or True Bugs, of Canada and the Continental United States, eds. T. J. Henry
and R. C. Froeschner, Boca Raton: St. Lucie Press, pp. 247-248.

Spalding, M.D., Fox, H.E., Allen, G.R,, Davidson, N., Ferdana, Z.A., Finlayson, M., Halpern,
B. S., Jorge, M.A., Lombana, A., Lourie, S.A., Martin, K.D., McManus, E., Molnar, J.,
Recchia, C.A.,, and Robertson, J. (2007), ‘Marine Ecoregions of the World: A
Bioregionalization of Coastal and Shelf Areas’, BioScience, 57, 573-583.

Spangler, P.J. (1990), ‘A New Species of Halophilous Water-Strider, Mesovelia polhemusi, from
Belize and a Key and Checklist of New World Species of the Genus (Heteroptera:
Mesoveliidae,” Proceedings of the Biological Society of Washington, 103, 86-94.

Stal, C. (1855), ‘Nya Hemiptera,” Ofversigt af Kongl, Vetenskaps-Akademiens Forhandlingar, 12,
181-192.

Stal, C. (1876), ‘Enumeratio Hemipterorum. Bidrag till en Forteckning Ofver Alla Hittills
Kidnda Hemiptera, Jemte Systematiska Meddelanden’, Kongl. Svenska Vetenskaps-
Akademiens Handlingar, 14, 1-161.

Turnbow, R.H., and Thomas, M.C. (2008), ‘An Annotated Checklist of the Coleoptera
(Insecta) of the Bahamas’, Insecta Mundi, 34, 1-64.

Uhler, P.R. (1894), ‘On the Hemiptera-Heteroptera of the Island of Grenada, West Indies,
Proceedings of the Zoological Society of London, 167-224.

White, F.B. (1879), ‘List of the Hemiptera Collected in the Amazons by Prof. J. W. H. Trail,
M.A., M.D,, in the Years 1873-1875, with Descriptions of the New Species’, Transactions of
the Entomological Society of London, 267-276.

Young, E.N. (1961), ‘Pseudosibling Species in the Genus Peltodytes (Coleoptera: Haliplidae)’,
Annals of the Entomological Society of America, 54, 214-222.

Young, F.N. (1963), ‘The Nearctic Species of Copelatus Erichson (Coleoptera: Dytiscidae)’,
Quarterly Journal of the Florida Academy of Sciences, 26, 56-77.



	Abstract
	Introduction
	Material and methods
	Study area
	Sampling and identification

	Results
	Belostoma minor (Palisot de Beauvois, 1805)
	Material examined
	Diagnosis
	Distribution
	Discussion

	Key to adults of Belostoma of the northern Caribbean Bioregion, including southern Florida, the Greater Antilles, and the Lucayan Archipelago
	Mesovelia polhemusi Spangler, 1990
	Material examined
	Diagnosis
	Distribution
	Discussion

	Key to adults of Mesovelia of the northern Caribbean Bioregion, including southern Florida, the Greater Antilles, and the Lucayan Archipelago

	Acknowledgements
	Disclosure statement
	Orcid
	References


