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ABSTRACT

The discovery of a new speciesGiielonariumin southern Florida, combined with the
expectedpublication of the next edition of American Beetles requires has made it necessary to
revise the West Indian Chelonariidd&aterial from the West Indies was exaed, names were
associated with species, and species level groups were deterBixtednspecies are
recognized with species definitions, descriptions, distributions, and illustrations provided. A key
to the species is included. Sespeciesare redesibed Chelonarium beauvoidiatreille, 1807,
Chelonarium convexuiéquignon Chelonarium problematicuméquignon Chelonarium
cupreumMéquignon Chelonarium leconteThomson Chelonarium maculaturiléquignon,and
Chelonarium pilosellun€hevrolat A neotypeis designated fo€helonarium convexum
Méquignon Chelonarium costattipenndéquignon new synonymy,andChelonarium sublavae
Méquignon new synonymy are placed as junior synonymsQiielonarium problematicum
Méquignon Eightspeciesare describeds newChelonarium auricomukole and Ivienew
speciesChelonarium calcariuniKole and Ivie hew speciesChelonarium floccurKole and
lvie, new speciesChelonarium grenadensiole and Ivienew speciesChelonarium latosetum
Kole and Ivie new specis, Chelonarium luciduniole and Ivie new speciesChelonarium
nitidellumKole and Ivie new speciesandChelonarium sabensisole and Ivienew species
Chelonarium auricomuss the second US mainland species and is apparently introduced from
the Martingue and/or St. LucidChelonarium punctaturRabrigus 1801 andChelonarium
atrumFabricius, 1801 are removed from the West Indian Fauna because of newly clarified type
localities, corrected to Essequibo, British Guyana. A discussion of biogeographyigegdro
The Chelonariidae of the West Indies are far more diverse than was previously known, however
more data is required to better determine the diversity of this group in the West Indies.

Little is known of the beetles which live in the nests of wéés One such genus,
Antherophaguswhich lives in the nests @ombuswas almost entirely unknown from Montana.
Material from the MTEC was examined and species were identified using preexisting keys. A
key is provided for all five North Americalintherophagusnew county and state records are
reported and biology is disased. Thénthelophagusare likely more widely distributed than is
currently reported.

Disclaimer: This thesis is not intended to meet the provisions ¢Ci# (1999) regarding the
publication of new nomenclatural acts [Art. 8.2]. No hame or nomenclatural act proposed herein
should be considered available as defined by the ICZN.
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CHAPTERONE

INTRODUCTION

Insects comprise the most diverse and ecologicallprtapt groups of life, and among
the insects Coleoptera is the largest order in terms of described species. Beetles are important
components of all terrestrial ecosystems serving as predators, herbivores, detritivores, and as
components of many symbiotielationships. While the number of insect species in nature is
difficult to estimate (May 1990), most remain undescribed. Additionally, even for described
species the range, behaviors, and interactions with other organisms are often completely
unknown. Thiggap in knowledge can be attributed to a plurality of factors including the cryptic
habits and small size of many species, the sheer number of species (May 1990), heterogeneity of
individuals WWestcott1999), taxonomic impediments, and the difficulty oficieg species
concepts (Wheeler and Meier 2000). Such information is important however as accurate
knowledge of species, ranges, habits, and ecosystem interactions are all extremely important to
serve as a foundation for future ecological research.

Two groups which suffer from these problems areGhelonariumandAntherophagus,
genera which haveurported but not well understood interactions with social insects, and for
which very little is known in terms of range and taxonomy.

Chelonariumis a genus of compact beetles in the family Chelonariidae. There are
currently arounc00described species in the genus most of which are South American
(Blackwelder 1947, Ivie 2002, Beutel and Leschen 2005, Shepard and Leavengoo®12821).

of the 206 new wdd Chelonariumwere described and last revised by Auguste Eugéene
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Méquignon (18761958) in eight papers (Méquignon 1921, 1932, 1933, 1934a, 1934b, 1934c,
1934d, 1937)These descriptions are woefully inadequate and have contributed greatly to a
severe taxoomic impediment. AfteMéquignonno author has done more than a single species
treatment withChelonarium Despite thisChelonariumis likely to be a very productive group to
study after the taxonomic impediment can be solved. The true diversityeddrarium can only
be guessed at, b@helonariumare easily identified, relatively large, and sometimes bear
striking patterns (Shepard and Leavengood 2021). What we know of the biology and behavior of
this group is likewise intriguinf_enko 1967, Coats arteelander 1979, Spangler 1991, lvie
2002)

Antherophaguss a genus oBombusnquiline beetles in the family Cryptophagidae.
These beetles spend most of their lives in the nests of bumblebees and so are only encountered
occasionally as adults which sit liowers waiting for passinBombus This cryptic habit has
been partially responsible for lack of range information. Bombusof Montana have been the
focus of recent effort (Dolen et al 2017), however their inquiline beetles are more poorly known,
espeially in the Great Plains. The most recent workAmtherophagusvasPeltier and Hébert
(2019 which focused on the Crytophagidae of Canada and included a single record of
Antherophagus ochracefi®m Deerlodge County. This was the only record of thisigdrom
Montana in literature until nowrhis work aims to change that by reporting new Montana

records.
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CHAPTERTWO

A REVISION OF THE CHELONARIUM (COLEOPTERA CHELONARIIDAE) OF THE
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Contribution of Authors an@o-Authors

Manuscript in Chaptet

Author: J.P. Kole
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ABSTRACT

The Chelonariidae of the West Indies andinland USAare revisedSixteen species are
recognized with species definitions, descriptions, distributions, and illustrations provided. A key
to the species is included. Sespeciesare redescribedChelonarium beauvsi Latreille, 1807,
Chelonarium convexuméquignon 1932 ChelonariumproblematicuniMéquignon 1932,
Chelonarium cupreurivéquignon 1932,Chelonarium leconteThomson 1867, Chelonarium
maculatumMéquignon 1934,andChelonariumpilosellum Chevrolat 1880.A neotypeis
designated fo€helonarium convexuméquignon 1932 Chelonariumcostattipenne

Méquignon 1932,new synonymy andChelonarium sublavakléquignon 1933 new

synonymy, are placed as junior synonymsGQiielonarium problematicuféquignon 1932
Eightspeciesare described as ne®@helonarium aucomusKole and Ivienew species
Chelonarium clcarium Kole and Ivienew speciesChelonariumfloccumKole and Ivie hew
species Chelonarium grenadensi&ole and Ivie,new speciesChelonarium latoseturdole and
lvie, new speciesChelonarium lucidunKole and Ivie new speciesChelonariumnitidellum

Kole and Ivie,new speciesandChelonarium sabensksole and Ivie hew speciesChelonarium
auricomusis the second reported mainlad® species and was apparently introduced from the
Martinique and/or St. Lucid&helonarium punctaturRabridus 1801 andChelonarium atrum
Fabricius, 1801 are removed fronetWest Indian Fauna because of newly clarified type
localities, corrected to Essequibo, British Guyana. A discussion of biogeography is provided.
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INTRODUCTION

Chelonariidae are a family of compact terrestrial beetles in the superBynihyidea
The famly is comprised of three genefdrouneaSharp, containing the single spedd@¥sunea
thoracicaSharp 1878 known only from New Zealand-éschen and Early 20p4
PseudochelonariurRic, with 14 species fronmdia throughSoutheast Asito New Guinea
(Méquigna 1935 Paulus 196p andChelonariumFabricius, with roughly 285 described
modern species ing\a, Africa, the East Indieaortheastern Australiand the Americas, of
which 206arefrom the New World (Blackwelder 194K;ie 2002,Beuel and Leschen 2005
Shepard and Leavengood 2021

The taxonomy of th€helonariumof the Western Hemisphere is an unmitigated
taxonomic disaster. In the continental Uniftdtesthelimits of the genu€helonariumhave
been much more stabl&helonariun leconteiThomson 1867is the only extant member of the
family Chelonariidae reported from North America north of Mexico (lvie 2002) until recently
when a previously unreported species was discovered in Florida. In 1998 a specimen of
Chelonariumwhich was not conspecific witklCh. leconteivas collected in Dade County Florida.
Further specimens were found in the same county in 2003 and 2006, indicating either that the
species may be established in the USA or that there is a continual migration of tihem tinef
south. Although these specimens are clearlyQtotleconteithe species to which they belonged
was a mystery. The preparation of the second edition of American Beethest et al. 2002
brought this issue to the fore and we wanted to be able to discuss this species with a name.

Just to the south of Florida is the Neotropical region with over 200 described species of
Chelonarium and many more undescribed, any of which could theoreticalthis unidentified
species. Geographically, the most likely candidates for this species would be from Cuba in the
adjacent West Indian Bioregion (Bond 1967, Ivie and Hart 286thet al. 2001).

There are several factors which render work on neaab@helonariumdifficult in
general, and the West Indian species specifically. Most of the 206 new®@lanariumwere
describecand last revisedy Auguste Eugen®équignon(1875 1958)in eight papers
(Méquignon 1921, 1932, 1933, 1934a, 1934b, 198484d, 1937)In total Méquignononly
dedicates 83 pages of text to these papers which include the description of 167 new species.
These descriptions are based on small series or single specimens, are regrettably brief, mention
only dorsal characteristied questionable utility, and are accompanied by no illustrations. As a
result, no one has published more than single species treatments since.

A brave graduate student had begun to tackle this problem when on 02 September 2018
the large amount of assemthlmaterial and accompanying notes were burned in the tragic fire
that destroyed the Museu Nacional in Rio de Janeiro. The student was compelled to change her
project, leavingChelonariumagain orphaned.

This taxonomic paralysis should not be confused wildck of interesting diversity and
biology in the group. More species exist in collections than are described, and the true diversity
can only be guessed at. Furti@helonariumare easily identifiable due to their unusual body
form, and sometimes bestriking patterns and unusual structures (Lenko 1967, Shepard and
Leavengood 2021). The few hints we have at their biology and behavior indicate this may be a
productive research area (Lenko 1967, Coats and Selander 1979, Spangler 1991, Ivie 2002). A
soluton to this taxonomic impediment is long overdue, and that is an objective of the work
reported here. As we need a name for the second Floridian species, we have been compelled to
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dive into this morass, and we started with the West Indian fauna becatssprokimity to
Florida.

Méquignon(1932, 1933, 1934d) reviewed the West Indirelonariumspeciesand
provided a key. He recognized ten specieSlaélonariumfrom the West Indian Bioregion:
ChelonariumatrumFabricius 1801, ChelonariumbeauvoisiLatreille, 1807 Chelonarium
convexunMeéquignon 1932 ChelonariumcostatipennéMéquignon 1932 Chelonarium
cupreumMeéquignon 1932 ChelonariummaculatumMéquignon 1934d; Chelonarium
pilosellumChevrolat 1880 ChelonariumproblematicumMéquignon, 1932 Chelonarium
punctatunFabricius 1801 andChelonariumsublaeveMéquignon 1933 [N.B. One additional
speciesChelonarium dominicanufoinarandHavg 2021, has since been described from
Dominican amber (Poinar amthva2021), but does not factor into this treatment.] However as
noted,Méquignodm s species definitions are problematic
suitable keys, good species concepts, and clear species definitions, a revision was the only
remedy.

This revision seeks to stabilize the taxa in the West Indian Bioregion by providing type
based names to newly defined species concepts, along with keys, diagnoses, descriptions, and
illustrations of the West India@helonarium In doing so, we established tigentity and origin
of the second mainland US species.

MATERIAL AND METHODS.

Material

Type specimens or photos thereof were examined f@telonariumspecies names
reported from the West Indian Bioregion, with one exception. Vouchers for each estand in
the literature were examined to the extent possible.

Specimen®r photographsvere examined from the following collections. Respondents
are listed in parentheses.
BMNH i The Natural History Museum, London, United Kingdom (Maxwell V.L. Barclay).
CMNH T Carnegie Museum of Natural History, PittsburBkennsylvania, USARobert A.
Androw).
CNCI T Canadian Museum of Nature, Ottawa OntagdanadgKatriina llves)
FSCAI Florida State Collection of ArthropodSainesville Florida, USA (Paul E. Skelly)
MCZCi Museum of Comparative Zoology, Harvard Univers@ambridgeMassachusetts,
USA (Crystal Maier).
MNHNi Museum National dOHistoire Naturalle, Par
MTEC T Montana Entomology Collection, Bozeman, Montana, USA (Michadlie).
RHTCT Robert H. Turnbow Collection (private collection), Enterprise, Alabama, USA.
TAMU 1 Texas A&M University, College Station, Texas, U8faren W. Wright).
UDRCT University of Delaware Research Collection, Delaware, USA (ChBdetiett).
UPRM?i University of Puerto Rico Mayaguez Invertebrate CollegtMayaguez, Puerto Rico,
USA (Alex Van Dam).
USNMT United States National Museum of Natural History, Washington, D.C., USA (Gary
Hevel).
WIBF 1 West Indian Beetle Fauna Collectjdviontana State University, MontgnaSA
(Michael A. lvie).
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ZMUC T Zoological Museum University of Copenhagen, Denmark (Alexey Solodovnikov and
Ken Puliafico).
Methods

This revision is based on morphological characters of adult specimens. We used the
phylogenetic species concept of Wheeler and Platnick (20@Qjpecies is the least inclusive
collection of lineages that can be diagnosed by a unique combination ableeciharacters.

Initially males were separated from females and grouped according to similarity of the male
genitalia. Where possible females were then associated with males based on geography and
matching external characteristics.

Internal structures sh as male genitalia can only be examined with careful dissection of
the abdomen and clearing of the structure. Specimens to be dissected were first relaxed in hot
water for five to ten minutes. After relaxation, the elytra were opened and the aedeagus was
extracted through a small incision in the terga. Dissected parts were then placed in room
temperature KOH solution and monitored until all parts of the cuticular morphology could be
clearly seen. Cleared genitalia were then neutralized for a few seoaditige acetic acid
solution, before being soaked in room temperature distilled water for five minutes. Prepared
specimens were examined in KY Jelly8tribling 1986)on microscope slides. When not under
observation each set of genitalia was stored inggly in a plastic genitalia vial placed on the
pin with the rest of the specimen from which it was extracted.

Photographs were taken with a JVC (DCG-K¥5U) digital camera on a Leica®S5
stereomicroscope. The image layers were processed withiMaritege Pro version 5.03.
Photographs were edited using Adobe Photoshop® 2020 and formatted using Adobe lllustrator
® 2020. Genitalia were photographed<w Jelly® covered with a layer dfistilled water. For
some specieseferencalrawingsfor genitalia werereated using a Wild Leifzype 181300
drawing tubeattached to a Wil#15A stereomicroscope. lllustrations were credtech these
photos and/or drawingssing Adobe Illustrator® 2020.

Label data are recorded following the convention of Ivie (1985) haitbls delineated by
a slash (/) and lines by a semicolon (;). Suspect literadgeasvithout vouchers were placed
incertae sedis

Species descriptions contain only characteristics which vary between species. Where all
species of West India@helonarumshare a characteristic that characteristic is mentioned only
in the genus description and is not repeated in individual species treatments.

Definitions

Where possible, characters, states, and morphological terms followBligen® (1989)
andLawrenceet al (2011).Some specific definitions and modifications are indicated here.

Anterior/ posterior and dorsal/iventral: Chelonariumare highly contractile animals and
when retracted certain parts of the body appear reversed in terms of standard morphological
positions. Directional terms such as anterior, posterior, ventral, and dorsal, refer to the positions
of structures when the specimen is in standard morphological posgiowjth the head
extended and the mouthparts directed anteriorly.

Size:Size range estimates were made by measuring the largest and smallest available
specimens of the species. The body length is the distance between the-artstipoint of the
pronotum, and the posteriarost point of the elytra when closed. Body widtkthis distance
across the widest point of humeral area when the elytra are closed. Positional descriptors of the
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genitalia, such as fAdorsal 6 and fAventral, o ar
abdomen.

Primary and secondary seta€Fig. 1):In most species dfhelonarium the setae are of
two distinct types. The darker, generally longer, setae are considered primary setae whereas
lighter, generally shorter, setae are considered secondary setae. If a specimen possesses only one
setal form, itis assumed to have only primary setae.

Pronotal disc: The entirearea of the pronotum visible from abouecluding any
depression or concave lateral areas.

Humeral callus (pl., calli): A raised bump, convexity, or protuberance in the humeral
area of the lgtron.

Geographic regions (Fig. 6, Table. 1) The West Indian Bioregion (Bond 1967) is
composed of three subregions: the Lucayan Archipelago, the Greater Antilles, and the Lesser
Antilles. These subregions are divided as follows:

The Lucayan Archipelagmcludes the Bahamas and Turks and Caicos. The Greater
Antilles includes all West Indian islands west of the Anegada Passage which do not belong to the
Lucayan Archipelago. The Lesser Antilles includes all West Indian islands between the Anegada
and Grenad®assages. Table 1 lists the subregions of West Indian islands with records of
Chelonarium A more complete list of islands and their associated subregions is provided by Ivie
and Hart (2016).

TAXONOMIC RESULTS

The two species occurring on the US mainland are clarified, with the ra@je of
leconteifurther detailed, and an additional introduced species reported. Of the 12 previously
recognized names for West Indi@helonarium seven are redescribed with updatanges and
species definitions, three are synonymized, and two are removed from the West Indian fauna. An
additional eight species are described as new, one of which has been introduced to Florida from
the Lesser Antilles. As part of these changes, #&/peas designated f@&@helonarium convexum
Méquignon1932 the holotype of which is lo&helonarium atruniabricius 1801, and
ChelonariumpunctatunmFabricius1801, are removed from the West Indian fauna, as these
species belong instead to the South American fauna. Greater detail regarding these changes can
be found in the individual species treatments and in the discussion. A summary of the currently
known speies and ranges can be foundable2.

ChelonariumFabricius 1801
ChelonariumFabricius,1801:101.Leng and Muchler 1914:423. Dalla Torre 1914:11.

Méquignon1921:161; 1932:243; 1933:46 (key); 1934a:171; 1934b:199; 1934c:294;

1934d:54; 1936:336. Blackwer 1947:53. Spangler 1980:105. Ivie 2002: 12€ck

2005:105. Beutel and Leschen 2005:543; 2016:688pard 2016: 254. Shepard and

Leavengood 2021:255.

Type specieChelonarium atruniabricius, 1801, subsequent designatioMigguignon1934a:
171.

The phylogenetic placement @helonariunremains unresolved. Its relationship to the
other genera has only been cursorily examined (Leschen and Early 2004, Beutel and Leschen
2005 2019, and the relationships between species within the genus have not baameexat
all. While these relationships are of obvious interest, their resolution is beyond the scope of this
geographically limited faunal treatment.
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There is a significant amount of literature involvi@gelonariumHowever this work is
mostly descriptive. Aspects of adult (Williams 1938, Sharp and Muir 1912, Spangler 1980, Ivie
2002, Shepard and Leavengood 2021), pupal (Spangler 1980, Beutel and Leschen 2005), and
larval Boving and Craigheati931; Spangler 1980, 199Reutkel and LescheB8005)
morphology have been described, mostly for mainland Neotropical species.

The biology ofChelonariumis poorly documented, and has been the subject of much
speculation, with several assertions in the literature being suspeae ofthis group were
once thoughto be aquatic (Crowson 1954, Arnett 1962, Brown 1972, Bertrand aBA@)igh
this has been subsequentliscredited (Brown 1975pangler 1980, 4, Ivie 2002).Brown
(1972) even took both positions in different parts ofstume work.

It has also been suggested tGaelonariumspeciesnay be associated with ants or
termites (Lenko 196Wanzen 1974Spangler 1980, 1991). Lenko (1967) provided observations
of Chelonarium semivestitumMéquignon, 1934b larvae in ant nest8mazil whereasand Janzen
(1974)reported similar situation iBorneo. Lenko (1967) found larvae in fivaarpenter antests
with adults and exuveaften presentHe alsodescribs a film covering the larvae whidhe
suggestsnay assist in crypsis as itdmmes covered in substrafiéhis may suggest that the
beetlesaretolerated in the nest as synoeketes (Wasmann 1984 a sy mbi ont t hat
indi fference by the host clehkodidyndt specdlétd asthéd | e r
habits @ diet of Ch. semivestitutarvae within the ant nests.

These remain the only documented instancé&shelonariumant associations. Spangler
(1980) reported a larva from a termite infested tree, but there is no further evidence that the larva
was associad with termites.

Wolcott (1923) reported a larva 6helonariumpunctatunmfrom a rotting stump in
Puerto Rico without mention of ants being present. Additionally, many additional larvae which
have not yet been associated with adults have been repeailieityed in dry leaf litteor under
barkwith no apparent association with a(@pangler 1980yie 2002 JP Kole unpublished
specimen irJPRM). Larvae collected by M. A. Ivie (WIBF) were coated with a gelatinous
opaque exudate to which debris adh€MAl pers.com.)c onf or mi ng t o Lenkods
observations. This speculation based on what is known of synkoetes, but the matasjal
have been for physical camouflage, chemical camoulaile the presence of traebrisbeing
secondary, or some sarof chemical placating or repellestibstancéor dealing with ants or
other predators. The nature of thisudatas worthy of more studyhowever, this is confounded
somewhat by the fact that it is easily dislodged in alcohol and specimens usuallytesppea
after preservation.

It has been suggested that the highly compact and retractile form of the adults may be an
adaptation to avoid predation by ants (Spangler 1980). It is equally likely that the smooth,
retracted form is a more general adaptaticairesi predation. Indeed, this form has proven
effective against grasping by human insect collectors. With the single excep@bn of
semivestitunpthere is only speculatory evidence of ant association, but it must be noted that
relatively little is knownof Chelonariumlarvae, as only the larvae of two speci€h.(lecontei
andCh. semivestitujrhave been described. This highly retractile form is analogous to the
conglobulation of Ceratacanthin@eu et al.2022)where it has been suggested to have evolved
in leaf litter and/or subcortical habitats to protect against predation and allowed the move into the
nests of social insects. @thelonariumhave followed a similar evolutionary pathway to the



11

Ceratacanthinae, it is possible that some species have dtafite nests of ants or termites
while others live in leaf litter without such associations.
Generic Diagnosis

Chelonariumcan be distinguished from all West Indian beetlethieycombination of the
highly contractile body; pronotum with a continuoagsed carina around lateral and anterior
margins, and crenulate posterior margin; head, legs, and first three antennomeres retractile,
received in coadapted cavities of thorax and abdomenZF8).Further diagnostic characters
are the two basal ventrites connate (Fig. 3), the unique male genitalia (Fig. 4) and the peculiar
antennal form (Fig. 2). The antenna hasdtepe small and hidden; the pedicel and first
flagellomere elongate, stronglglsrotized, rectangular, carinate laterally and received in a cavity
of the prosternum and mesoventrite; the first flagellomere considerably longer than the pedicle;
and the remaining flagellomeres free, smaller, and often missing. These antennae are held
adjacent to each other down the midline.

Description of the genusChelonariumfor species known from the West Indies and United
States

Description. length 7.54 mm width 3.3 1.9 mm Body (Fig 8i 22) oval, convex, strongly
contractile; color black, browmeige,or reddishyestitureof two types in most speciesith
primary and secondary setg@ég. 1), some species with only primary setBemary setae

evenly distributed, nearly transparecolor variable, nearly colorlessoppery, yellowish, or
golden variable in lengtland width.Secondary setae whitasuallycollected into distinct
patchespn elytraalways shorter than primary setasually so on pronotum (one exception,
Chelonarium floccuin Dorsal surface punctate, punctures paired, antpuocture of each pair
smalker than posterior counterpaaterior puncture bearirgingle long primary sat posterior
puncturdackingseta Ventral surfacenore sparsely punctate, punctures not paired, each with a
primary seta which is smaller than those found dorsally; some species with sparse secondary
setae.

Head: (Fig. 2) prognathous when active, capable of retractioopisthognathousondition
normally seen in preserved specimens. When retracted,rbeaiyedn ventralcavity of thorax
only eyes, antennae, face expgdade margined laterally, coming to a point anteriorly, flat,
slightly convex posteriad eyes, slightly concave anteriad eyes, pumdth short primary setae,
in some speciasith short secondary setamtennal insertions, scape, and mouthparts hidden
when head teacted Eyes lateral, large, rouninely faceted partially obscured by prosternum
when head retracteAntennagFig. 2a, b)with 11 antennomeresvhen retracted, scape pedicel
and flagellomere | received in cavity of prosternum and mesoventrite, remainder exposed on
venter of metaventrite and abdomenage small, curvedyith distinct radiclehidden by frontal
marginof head when headtracted pedicelca.3X longer than scapea.2.5X longer than wide,
roughly cylindrica) portion exposed when retracted flattened, hidden portions pubescent;
flagellomerd similar in shape to pedicl@j 3X largerthan pedicelflagelomerell cylindrical,
smallest of all antennomeres, less than half lengtlagéllomerelll; flagellomeredlli VI
subserratebearing long setaflagellomerelX rounded apically, larger than flagelloméfd! .
Antennae showing sexual dimorphism, (F2g, b) males with all parts slightly longer when
compared with females. Mouthparts (F2g) with dypeusfused to fronslabrumnot visible
mandibles short, broad, curved, blunt at apit&xillary palpswith four palpomeres; basistipes
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distinct, mediostipes fused with lacinia; galea witlo long, slender, setose, and membranous
lobes Labial pals with threepalpomeres; ligulandgaleasimilar with two long, slender, setose
and membranous lobes; mentum small; submentum naiusegwith gula Posterior area of

head with large internal cervical schlerites (2.

Thorax: (Fig. 3a, b)Pronotum completely concealing head from above when htadtes]
apparenposterior margin broadly lobed, crenulatetual posterior margin hiddéy elytra,

ventrad apparent posterior margin, with several long seée&een actual and apparent posterior
margins pronotum with transverse glabrous anegerer and lateral margins distinand
continuousdisc mediallyslightly to distinctly convexsparsely to densely setose wétvenly
distributedprimary setaesome species with unevenly distribusstondary setaportions of
hypomerorvisible in retracted specimens continuous anteriorly, narrow area connecting broad
lateral facesportion of hymmeron forms interior wallef cavity thatreceives head arwhvity

which receivegrotibia; punctate and sparsely setose with short primary setae eaéits

where legs and head received, in some spegtbsparse secondary setdrosternum(Fig. 3a)
Y-shaped, in retracted condition visible only as paired lateral faces between head, hypomeron
and procoxa, trochanter, and tibia; portion between these faces forming a pocket that receives
mouthparts, mostly lightly sclerotized except lateralarmsgpost or | 'y at centr al
with a strongly sclerotized, ventrally directed spur arising at anterior edge of intercoxal process
that is received in deep cavity of mesosternum; the spur separates and stabilizes junction of the
pedicels and first flagalimeres. Pocoxal cavitiedbroadlyopen Scutellum visible, small,
triangular,anteriorly crenulatepatch of secondary setae present in some species. Mesoventrite
(Fig. 3b) narrowly separating mesand metecoxae, medially tshaped behind cavity that
receives first flagellomere. &ocoxal cavities open laterallMetaventrite (Fig3b) long, up to

4X diameter of mesocoxa, discrimen incomplete; metapimeron narrow, reagiphgon,

anteriorly depressed to receive mésg. Legs contractileflattened, punctate, with sparse

primary setagtarsi 55-5; tarsomere Il with distinct lobe; tarsal claw often with small projection
beneathProthoracic legs received in deep margimavity involving head, hypomeron,

prosernum, mesosternum, and epipleurprocoxa complex, transverse with exposed trochantin,
when legs retracted appearing as two oval plates, a larger plate in the normal position, and a
smaller plate between largerafd and lateral portion of prosternumesathoracic legs received

by deep margined cavitiypvolving mesoventrite, metaventrite and epipluron; mesocoxae
transverse with exposed trochantin, when legs retracted appearingMetadhoracic legs
receivedby cavity involving metaventrite first ventrite and epipluron; metacoxae transverse,
broadly reaching epipluronlyra entire, completely covering pygidigfumeral calli variable,

in somespecies slightly breaking silhouette when viewed dorsally, in otleeiegpmore
pronounced, in still others this characteristcies within the speciespipluron narrowtightly

fitting thorax and abdomen, with indentations for prothoracic and mesothoracic kiveks. H

wing (Fig. 5) well developed; radial cell elongateude at inner posterior anglieye free veins

in median area.

Abdomen: (Fig. 3c) With five ventrites; ventral surface punctate except anteriad postcoxal line;
V1 and V2connateV3i V5 free; V1 longest, approximately twice as long as V2; V5 rounded at
ap. Abdominal tergites membranowdale genitalia(Fig. 4, 8i 22) of highly specialized type;
composed of tegmen, penis, and endophallus. Tegmen composed of phalobase and paired apico
lateral parameres; phalobase variable in shape, sometimes sides garak¢iines narrowing
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apically, dorsally membranous, ventrally and laterally sclerotized; parameres basally highly
sclerotized, distally more lightly sclerotized and covered in long pubescence. Penis complex,
distally highly sclerotized, more lightly scleizgd basally, dorsdistal apex sharply pointed,
ventradistal wings rounded; drawn basally into paired penile struts; penile struts curved dorsally
near anterior apices, each with ventral apophysis which interfaces with endophallus. Endophallus
elongatehighly sclerotized, with two basal projections and two distal projections; basal
projections short and thick when compared to distal projections, curving dorsally, interfacing
with ventral apophysis of penile struts; distal projections thin, long, ritkerdsymmetrical in

length; in all West Indian species left projection (when viewed from dorsal aspect) smaller rarely
reaching apex of penis; right projection longer, always exceeding apex of penis. Internal female
tract not described, ovipositor studiealy for Chelonarium signatureensushephard and
LeavengoodShephard and Leavengood 2021).

Key to the species ofChelonariumof the West Indiesand mainland USA

The most authoritative method for differentiating adiltelonariums examination of
the male genitalia, but many species can be identified confidently without reference to
dissection. Unfortunately, with our current state of knowledge, unassociateddevhakveral
species cannot be identified based entirely on morphology, but in some cases can be associated
by reference to geography.

1. Specimens from thieesser Antilles or mainland USA (Fif, Table. 1)......c.coovvvvvvnnnnnnes 2

1 6Specimes from the Greater Antilles &iucayanArchipelago(Fig. 6, Table 1).............. 7

2(1). Length >6.6 mm, usually >7 mm; primary setae translucent (Fig. 16a); southeastern USA,
in Florida as far south as Highlands.Ca.................... -Chelonaium leconei Thomson

20 . Length <6.3 mm; primary setae variable; L
(2210 [ O 1 OO PPPPPPRPR CISR

3(2). Ventral surface with at least a few secondary setae;.SabhaChelonariumsabensis.sp.

306. Ventr al s umyfsetae;dlonda dr islandstfronsGuadeloupedo
(€T o= To - VPP 7/ S

4(3). Patches of elytral secondary setae discrete, appearing as whiteSpeats large as
scutellum (Fig. 13a); AND paired lateral patches of secondary setae present on pronotal
disc (Fig 13a);, Bassderre, DOMINICA........ccuuuueeeeeieiieeeeiiiiiiiaeeaa e e e e eeeeeeeeeeeeneenns 5.

406 . Lacki ng t h ebow oharbctens;£ITHER some patches af elyeral secondary
setae merged, appearing as amorphous white maculae, stripes, or bands; at least one such
patch >8x size of scutellum (Fig. 8a); OR paired lateral patches of secondary setae absent
on pronotal discKig. 14a); southern Florida, Martinique, St. Lu&anouan Island

(1= o= T - VRSP PPP G

5(4). Secondary setae of paired lateral patches of pronotalatiser than secondary setae of
elytra (13a); DOMINICA........cooeevviiiiiiie e, Chelonarium floccum.sp.

56. Secondary setae of paired | atera patches
elytra (20a); Bass@erre........cccceeeeeveeeviiieeeeeeiinnnnn. ChelonariumpilosellumChevrolat

6(406) . Pronot al di sc |l acking | ateral patches

short, not longer than 3x distance between punctures bearing primaryGat@uan
Island, Grenada............coooeciiiiiiiii e Chelonariumgrenadensis.sp.
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6 0. P dist nsodilyawlith lateral patches of secondary setae; dorsal primary setae opaque,
yellow and shiny, long, greater than 4x length of distance between primary punctures
from which setae are produc@eig. 8); Martinique, St. Lucia,

FIONda.......evviiiiie et GDIElONATIUMAUICOMUSNL SP.
7(16). J@Eima2d).c.a....r.ed. ... ChelonariumcupreumMeéquignon
70. Wi despread Gr eat eca;cblorvaridblé.e.a.n....a.b.s.ent8. fr om
8(7). Primary setae of elytra lanceolate, greatly widened at midpoint (Fig..7a................. 9
80. P setagméalytra subparallel along length, not greatly widened at midpan7b)
....................................................................................................................................... 10
9(8). Light brown (Figl7a); male genitalia as in Fig. 17c;
DESECNEO.....ceeeccie e Chelonariumlucidumn.sp.
90. D a r k 158);rmalevgenitéli& as gn.Fig. 15¢, Cuba, Hispaniola, Puerto Rico, or the
Virgin Islands; not known from Desecheo................. Chelonariumlatosetunn.sp.
10(86). Secondary setae of elytra eispothber abse
none more than 5x larger than scutellum; ventrally secondary setae usually absent, if
present no more than five setae and only on hypomeron............ccccvvvvvviinennnnn. 11
106. Secondary setae al vedasgsamprpheus paiches, stnipesed yt r a
bands of white setae, at least one patch greater than 8x larger than scutellum, at least 10
secondary setae Ventrally............oooorriiiiiiiiii e 13.....
11(20). Primary setae short, only slightly exceeding distance between setae bearing punctures;
Cuba.......ccccceceeiiiiiiieiieiiiivveenen.... Ghelonarium problematicudléquignon
116. Primary setae | osdsegnce betmeen setaetbbasany punctuies; e a s
Cayman Islands or Bahamas...............oooviiiiiiiiii e 12.....
12(1106) . Pronotum wit h s.e.c.o.Chlanarjpmcal@atumesp. Cay ma
126. Pronotum wit hout...s.e.c.o.n.Clonariusngidedusnn.spB a h a ma
For the remaining speciesnly males can be distinguished, awiksection is required
13(1006) . noPattainmngriistalesrsd of penis (Fig. 11c)
.......................................................................................... ChelonariumconvexunMéquignon
136. Parameres exceedi ng..di.st.al...end..afl5 peni s
14(1306). Endophallus short, extending beyond

............................................................................ ChelonariummaculatumMéquignon
1 4 6 .ophallusdonger, extending beyond apex of penis > 4x length of parameres (Fig. 9¢)
............................................................................. Chelonariumbeauvadsi Latreille

Species descriptions

Chelonarium auricomusew species
(Fig. 8

Type material: HOLOTYPE: Male.LES. ANT.: MARTINIQUE; 4km N Steluce, Forét;
Montravail, 300 m, N14°29.9; W60°55.7,-28.VI1.2012, Humid; forest malaise, S. Peck52/
WIBF 081423(CMNC). PARATYPES: (31 Specimens) 14 specimens shahagame label
data as the holotypg®VIBF 081400, WIBF 081416, WIBF 081418, WIBF 081419, WIBF
081423 WIBF 081429, WIBF 081430VIBF 081433 from CMNC).LES. ANT.:
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MARTINIQUE; 4km N StelLuce, Forét; Montravail, 300 m, N14°29.9; W60°55.7; 11
28.VI1.2012,; Humd forest FIT, S. Peck 123/(four specimendVIBF 081434 WIBF 08147,

from CMNC).LES. ANT.: MARTINIQUE; 4km SW Le Marin, Morne Aca; N14°27.8

W60°53.9, 260m; 1-28.VI11.2012,; Humid forest hil top clearing malaise, S. Peck-32/(three
specimendVIBF 081412i WIBF 081414from CMNC).LES. ANT.: MARTINIQUE; 4km SW

Le Marin, Morne Aca; N14°27.8 W60°53.9, 260m:28.VI1.2012,; Humid forest; Hilltop

clearing FIT, S. Peck 125/(three specimend/IBF 081409 WIBF 081411 from CMNC).LES.
ANT.: MARTINIQUE; 2km NW Diamant, N14°29.4; W61°02.5, thorn forest Malaise, 80 m,; S.
Peck, 1652/(2 specimen$VIBF 081415 WIBF 08141 from CMNC). MARTINIQUE, 12km.;
N.Fort de France; (18) Aug.23,1986; C.W.&L.B. O'Brien/WIBF 081420 (WIBF).

MARTINIQUE: Fort-de-France; La Medaille490m; 14.7023°N,61.0864°W: B3 JUNE 2018,

E. Poirier; Flight intercept trap/ WIBF 081452 (WIBF). MARTINIQUE, 5km.; SE.MorneRouge.
May; 12, 1985 Forest Rd.; C.W.&L.B. O'Brien/ WIBF 081453 (FSCA). MARTINIQUE: Saint
Esprit Morne Monesie, 106m; 14.572°N 6M41W; 070CT2018 T. Ramage colr; Litter Sifting
ZNIEFF/ WIBF 081454 (WIBF). MARTINIQUE. River; Macouba, Macouba; May 16, 1985;
C.W.&L.B. O'Brien/ WIBF 081455 (FSCA).

Diagnosis:The long, dense, golden, primary setae serve to distinguish this specied fotmaral
West Indian species.

Description: (Fig. 8)Length 6.84.7 mm width 3.42.7 mm;bodybrown; primary setagolden
reflective, nearly opaque, regularly dispersed, slightly denser dorsally than veseeatipdary
setae white, sometimes absentpronotumon elytra either in defined maculae or amorphous
patchesabsent oventralsurface

Head: Front lacking secondy setae.

Thorax: pronotal disk brown, concolorous with elytra, usually with paired lateral patches of
secondary setae, sometimes with dispersed secondary setae; hypomeron lacking secondary setae;
scutellum usually with distinct patch of white secondatgeseovering most of area; humeral
area with raised, variably sized callous, sometimes not interrupting silhouette when viewed
dorsally, sometimes larger, interrupting silhouette; elytra variable patches of secondary setae,
sometimes with large irregulaagches of secondary setae, sometimes with distinct small patches
appearing as maculae, sometimes without secondary setae; metasternum lacking secondary setae.
Abdomen: ventrites lacking secondary setagle genitalia as in (figc) length 1.41.6 mm,

width .5 mm. Tegmen lengthi.9.1 mm, width 0.5 mm; phalobase lengthi@.8 mm, width 0.5
mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm externally
visible; proximal part widest distally; distal padunded apically; penisointed distally, forming

an angle<90 degrees less strongly sclerotized near point length ;9emaophallusvith right

lobe (when viewed fromabove extending externally as a curved flagellate process, left lobe
short, not achievig end of phalobas

Range:Martinique, St Lua, Southern Florida.

Other material examined: 23 additional specimens from St. Lucia (10) and Florida (13):
LESSER ANTILLES: St. Lucia; Mon Repos. 6.5km W FoxGrovelnr280VI11.07, submontane
forest FIT's; NL.3°52.5' W60°56.4', 300m; S & J Peck;®3B/ (3 specimen$VIBF 081402

WIBF 081404 WIBF 081407from CMNC).LESSER ANTILLES: St. Lucia; Mon Repos.

6.5km W FoxGrovelnn; 12.VII.07, submontane forest litter; N13°52.5' W60°56.4', 300m; S & J
Peck, 0758/ WIBF081405(CMNC). LESSER ANTILLES: St. Lucia; Mon Repos. 6.5km W
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FoxGrovelnn; 128.VII.07, submontane forest malaises; N13°52.5' W60°56.4', 300m; S & J
Peck, 0753A/ Chelonarium; pilosellum; Chevrolat; DET: S. Peck, 2012/ WIBF 081406
(CMNC).LESSER ANTILLES: St. Lucia; Mon Repos. 6.5km W FoxGrovelnn280v11.07,
submontane forest uv light; N13°52.5' W60°56.4', 300m; S & J Peek20WIBF 081408

(CMNC). ST. LUCIA: Piton St. Esprit; 13.849°N, 60.979°W. 571m; 25MAY2009; C.A. Maier/
WIBF 0814 (WIBF). ST. LUCIA: Descartier; 13.8371°N, 60.9762°W. 320m; 19MAY2009;
litter sifting; A.R. Cline/ WIBF 081408WIBF). ST. LUCIA: Barre de L'lsle;
13.93682°N,60.95936°W; 29JUNBJULY2009,346m; uv light trap; C.A. Maier,

M.L.Gimmel/ WIBF 08142 WIBF). ST. LUCIA: Piton Flore, 532m; 13.9646°N 60.9448°W,;
08JUNEZ2009. sweeping; S.M. Clark et al./ WIBF 081422BF). FLORIDA: Dade Co.;

Castellow Hammock; County Park\32003; M.C. Thomas; blacklight traffive specimens

WIBF 081438 WIBF 081442FSCA).FLORIDA: Dade Co.; Castellow Hammock; County Park:
3-V-2003; M.C. Thomas; blacklight trap/ Chelonarium; sp. not lecontei Thom.; Det. M.C.
Thomas 2003/ WIBF 081448SCA).FLORIDA: Dade Co.; Homestead, Castellow; Hammock:
22-V-2006; Trevor Smith: UV light(five specimensWIBF 081443 WIBF 08144 7from FSCA)
FLORIDA: Dade Co.; Miami, Castellow; Hammock ReservaV21998 P. Kovarik/ beating
vegetation in native tropical hartwood hammock/ WIBF 081448CA).Fla. Dade Co.;

Matheson Hammock; Camp Mahatched® 8pr. 199, R. Turnbow/ WIBF 08145(RHTC).

Biology: Adults are caught iMalaise trapssifting litter, flight intercept traps, and at lights in

and around dry forests.

Discussion Although apparently native to the Lesser Antilles, this species has been moved to
Florida, likely by human activity. This species has been collected in Dade County on four
separate occasions in 1991, 1998, 2003, and 2006. However, despite having been found in Dade
County over a period spanning 15 years, there are no records of tesdpamn anywhere else

in Florida, nor in other southern states. The repeated collections however would seem to suggest
thatCh. auicomushas become established in Florida. It is also possible that this species has
been repeatedly reintroduced and thetnigated from Dade County. Further collecting in the
Greater Miami Area combined with analysis of genetic diversity may prove fruitful in
determining which of these scenarios applies to this case. All but one specimen collected in
Florida was taken from &telo Hammock near Homestead, there are numerous greenhouses and
nurseries within a few miles of Castelo Hammock, suggesting a possible method by which this
species has been introduced to Florida.

Of all species in the West Indigdh. auricomusis the pecies which is most lik€h.
punctatuma species which was descridenim Essequiban South America. This close
resemblance to a South American species supports the idea that at least some Lesser Antillean
Chelonariumbelong to lineages which originatedSouth America.

Chelonarium beavoisLatreille
(Fig. 2, 3,9, 29

Chelonarium beauvoidiatreille
Chelonarium beauvoidiatreille, 1807: 45; Leach816:683;Deajean 1821:48figny 1828:111;
Castelnaul850:229; Sherborn 1902:313¢henklingl910:11;Méquignon 1932:
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243;1933:46(key)Blackwelder 1947:1 (in part, Hispaniola records oriynette 1983:1; Perez
Gelaber2008:99

Chelonarium punctaturfnot Fabricus, 1801); Wolcott 1923:88;1936:217; Blackwelder 1947:1
(in part, Puerto Rico recds only); Wolcott 1951:880équignon 193a 46(key)

Chelonarium atrunfnot Fabricus 1801); llliger 1802:41; Schoenher 1806:1L&@fgille

1807:45; Oken 1815:818; Leach 1816:683; Thunberg 1823:4; Tigny 1828:111.

Holotype: (Fig. 29) in MNHN.

Diagnosis:This species is heterogenous and difficult to characterize based on external
characters. Males can be diagnosed by the distinctive genitalia (Fig. 9¢).

Description: (Fig. 9) Length 651 5.0 mm width 33i 2.7 mm;body color variablebrown, black,

or reddish primary seta@early transparentegularly dispersed, slightly denser dorsally than
ventrally; secondary setae white, sometimes absermdronotumon elytra either in defined
maculae or amorphoymatchessometimes present eentralsurface

Head: Front usually bearing secondary setae.

Thorax: pronotal disk usually, concolorous with elytra, sometimes lighter, reddish; usually with
paired lateral patches of secondary setae, sometimes with dispersed secondary setae; hypomeron
with several secondary sewtary setae; scutellum usually with distinct patch of white secondary
setae covering most of area; humeral area with raised, variably sized callous, sometimes not
interrupting silhouette when viewed dorsally, sometimes larger, interrupting silhouett&; elyt
with variable patches of secondary setae, sometimes with large irregular patches of secondary
setae, sometimes with distinct small patches appearing as maculae; metasternum usually with
secondary setae.

Abdomen: ventrites usually bearing sparse secopdataemale genitalia as irfi§). 9¢) length

1.4i 1.6 mm, width 0.6 mm. Tegmen lengthi1123 mm, width 0.6 mm; phalobase lengthi0.9

1.0 mm, width 0.6 mm, widest near base, narrowing apically; parameres distally rounded, with
0.2 mm externally visible;nmximal part widest distally; distal part rounded apically. Penis
pointed distally, forming an angte90 degrees less strongly sclerotized near point léhgth

mm; Endophalluswvith right lobe (when viewed frorabovg extending externally as a curved
flagellate process, left lobe shoatmostachieving end of phalobes

Other Material Examined: 46 specimensCUBA: Florida Bianca; nr. Alto Songo; Oriente

Prov.; 2324 May 1959; M.W. Sanderson GB9WIBF 081703 (WIBF). DOMINICAN
REPUBLIC; Barahona, 4.5 km. S; Barahona, mv + bl, 17; May 1992, R. Turnbow/ WIBF
081704 (RHTC). DOMINICAN REPUBLIC:; Prov. Altagracia, Nisibon;168-VI-1976, malaise
trap,; R.EWoodruff, E.E.Grissell/ WIBF 081705 (FSCA). DOMINICAN REPUBLIC:Pr.; La
Vega, 2km E Manabao; 18I1-1996, M.C.Thomas; mercury vapor; ultraviolet light/ WIBF
081702 (FSCA). St. Dom.; 55.1./ NHMUK 013382427/ WIBF 081701 (BMNH). Antilles; S.
Dom/ Fry Coll.; 195100/19444/ NHMUK 013382428/ WIBF 081697 (BMNH). St. Dom.;

55.1/ Chelonarium Beauvoisi Latr.; Mequignon det.; et descr 1932./ NHMUK 013382425/ WIBF
081706 (BMNH). HAITI, Montrouis; 5/11-1977; blacklight trap; Coll. J.H. Frank/ WIBF

081698 (FSCA). AccPortauPrince.; Haiti 7/5/31 H. L. Dozier; Collector/ WIBF 081699
(BMNH). Haiti no.-2; Fondde-negres; June 12 1930; H. L. Dozier; Collector; WIBF 081700
(WIBF). PUERTO RICO, Guij larteSt.For.,Summit; Tr. VI{b-1999, C.W. O'Brien, P.W.
Kovarik/WIBF081316 (FSCA). PUERTO RICO: Quebralillas. 6.3 km SSE; La Casa de

Piedra.; east side of; Lago Guajatacal2@4N, 6654-22W; C. Young, J. Raelins,; R.
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Davidson, W. Zanol; Mklingler, S. Thompson/ Carnegie Museum; Specimen Number; CMNH
400.494/ WIBF 081320CMNH). PUERTO RICO. Hwy.; 120,km16.2HdgkMaicaoSt.for.8
8-1999,; UVLIGHT,C.W.O'Brien/ WIBF 081365 (FSCA). PUERTO RICO: Cagrilean N.F.,
Sierra Palm; Center, mv + bl, 29; May 1994, R. Turnbow 1994/ (2 specimens WIBF 081325,
WIBF 081326 from RHTC). PERTO RICO: Carib, bean N.F., Sierra Palm; Center, mv + bl,
27; May 1994, R. Turnbow 1994/ WIBF 081692 (RHTC). PUERTO RICO: €dréan N.F.,
Sierra Palm; Center, mv + bl, 25; May 1994, R. Turnbow 1994/ WIBF 081696 (RHTC).
PUERTO RICO: Carih bean N.F.Vereda An; Gelito, 27 May; 1994, R. Turnbow/ WIBF
081695 (RHTC). Puerto Rico; Ricon; V21-22-84; D.&D. Pashley/ WIBF 081363 (TAMU).
Porto Rico/ WIBF 081323 (NMNH). Aguadilla/ P.R-4/32; Ozkey; Anderson/ Malpighra;
putiforfolia; S.J. #2375/ 2375/ WIBB81324 (NMNH). PUERTO RICO: Isabela.; Bosque
Estatal de; Guajataca, Montanas; Aymamor2386N.; 6657-55W, forest/ 210m. 145 June
1996; J. Rawlins. W. Zanol.; R. Davidson, C. Young.; M.Klingler.; S.Thompson/ Carnegie
Museum; Specimen Number; CHN&01.481/ WIBF 081318 (CMNH). PUERTO RICO, Rio;
AbajoFor.Res.Hwy,; 621,k8,h7,July24,; 1979 C.W.O'Brien/ WIBF 081691 (WIBF). PUERTO
RICO:; Mayaguez Exp. Sta.; 06 Aug 1975; E. Freytag. Light/ WIBF 081366 (WIBF). PUERTO
RICO: ISABELLA,; Exp. Sta., 2V/11-77; R. EWoodruff &; A. E. Agostini; Blacklight Trap/
WIBG 081694 (FSCA). PUERTO RICO: Vieques Island Co., 1.4 km SSW; Colonia Puerto
Real,; 18.099147N, 65.486266W; 4m, 6 October 2006; Lindgren funnel trap; Col: Albert Roche
and; staff, BSF Database; Sample IDAJBWIBF 081319 (CMNH). PUERTO RICO: Arecebo;
Bosque Estatal De Camlalache, nr. park entrance; off of Rt. 682, 3.VIII.1999, P. Kovarik,
taken at light/ WIBF 081690 (WIBF). PUERTO RICO:Carib.Nt.; For., Luquillo Div.; Catalina:
26-V-1986; E.G.Riley & D.ARider/ WIBF 081693 (TAMU). PUERTO RICO:; El Verde. 250m;
25SEP1987; M.A.lvie, at light/ WIBF 081689 (WIBF). VIRGIN IS: St. Thomas; Est.St.Peter.ca.
1400ft; 3H-4 North Star; 04JARB0JUN1993; Carol Mayes, u.v.light/ (9 specimens WIBF
021310, WIBF 021311, VBIF 021317, WIBF 021318, WIBF 021320, WIBF 021321, WIBF
021325, WIBF 021325, WIBF 021326 from WIBF). BRITISH VIRGIN IS.:; Tortola I.,
Chalwell; 1550' at light i#2011; C. Petrovic coll./ Valentine; Coll'n; 2016/ WIBF 081308
(FSCA). BRITISH VIRGIN IS.:; Taotola I., Chalwell; 1550' at light-2011; C. Petrovic coll./
Valentine; Coll'n; 2016/ WIBF 081313 (FSCA). BRITISH VIRGIN IS.:; Tortola I., Chalwell;
1550 at light x2011; C. Petrovic coll./ Valentine; Coll'n; 2007/ WIBF 081311 (FSCA).
BRITISH VIRGIN IS.; Tortola I., Chalwell; 1550 at light 109; C. Petrovic coll./ Valentine;
Coll'n; 2007/ WIBF 081831 (FSCA). BRITISH VIRGIN IS.:; Tortola I., Chalwell; 1550' at light
vii-09; C. Petrovic coll./ Valentine; Coll'n; 2007/ WIBF 081312 (FSCA). BRITISH VIRGN |
Guana I. 20/22 x-2000 u/v light B. & B. Valentine/ WIBF 081310 (FSCA). BRITISH VIRGIN
IS.:; Guana I. 1&-2011; Upper Camanoe: u/v; B.D. & S.C. Valentine/ Valentine; Coll'n; Rec.
2016/ WIBF 081314 (WIBF). BRITISH VIRGIN IS.; Guana Island:X61993/Collected by C.
Bartlett &; J. Cryan/ WIBF 017827 (WIBF).

Range: This species has been collected from the islands of Cuba, Hispaniola, Puerto Rico, St.
Thomas, Tortola, and Guana.

Biology: Adults have been taken at lights including blacklights.

Discusson: This species was first described from Haitillagreille in 1807, making it the oldest
name in the West Indies. The species itself is heterogenous, widespread, and relatively
commonly collected. It may also be tolerant of human activity as in Puextd Raptured many
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individuals (around 50) by blacklight from a suburban backyard riedauqueNationalForest
but only captured three individuals from the national forest itself despite greater levels of
backlighting effort. The difference may be doesbme other factor such as elevation, but at the
very leasiCh. beauvoiscan be collected from relatively disturbed areas.

Chelonarium calcariumnew sp.
(Fig. 10

Type Material: HOLOTYPE: CAYMAN ISL.: Grand; Cayman: George Town,; UCCI campus,
1.vii.2013; black light trap; Col: M.C. Thomas/ WIBF 0813%8IBF). PARATYPES: 43
specimens total, 35 specimens sharing the same label data as the holotyp@§1ABFWIBF
081799%rom WIBF). CAYMAN: Grand Cayman; George Town, UCCI; bl trap 1 July 2013; R.
Turnbow/(9 specimen$VIBF 081299 WIBF 081307from RHTC).

Diagnosis:This is the only species known to occur in the Cayman Islands where it is apparently
endemic, and as such da@ distinguished from all species treated here based solely on locality.
It can also be distinguished from all other West Indian species by the combination of short
primary setae and secondary setae on the pronotum, elytra and scutellum. The distadetive m
genitalia are also uniqgue among West Indidr@lonarium

Description: (Fig. 10)Length 61i 5 mm width2.8 2.3 mm; body darkbrown;primary setae
yellowish almost transparemggularly dispersed, slightly denser dorsally than ventrally;
secondary sak white appearingas defined maculae on ventral surface.

Head: Front lacking secondary setae.

Thorax: pronotal disk brown, concolorous with elytra, with paired lateral patches of secondary
setae, sometimes with dispersed secondary setae; hypomerapavik secondary setae;
scutellum with distinct patch of white secondary setae covering most of area; humeral area with
raised, variably sized callous, sometimes not interrupting silhouette when viewed dorsally,
sometimes larger, interrupting silhouettlytea with distinct small patches of secondary setae
appearing as maculae; metasternum lacking secondary setae.

Abdomen: ventrites lacking secondary setagle genitalia as in (figlO¢ length 1.41.6 mm,

width 0.5 mm. Tegmen length 0.1 mm, width 0.5 mm; phalobase lengthi@.B mm, width

0.5 mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm
externally visible; proximal part widest distally; distal fparunded apically; pensointed

distally, forming an anglef approximately 9@egreesless strongly sclerotized near point
length0.9 mm endophallusvith right lobe (when viewed frormbovg extending externally as a
curved flagellate process, left Blshort, not achieving end of phalobas

Other Material Examined: One specimen from Cayman Br&AYMAN ISLANDS: Cayman;
Brac, Bight Rd.., Brac Parrot; Pres. 28 - 2009, Thomas,; Turnbow & Ball, blacklight trap/
Chelonarium; sp.; det. M.C.Thomas 20¥2BF 081300(FSCA)

Range:All known specimens of this species were collected from Grand Cayman or Cayman
Brac.

Biology: Adults are collected at black lights near forests in the Cayman Islands.

Discussion All but one specimen of this species was colleaiedrand Cayman at the UCCI
campus, with the remaining specimen being found on Cayman Brac, 172 km to the northeast. It
is possible that this species also inhabits Little Cayman.
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Relative to other species Ghelonariumfrom the West IndiesCh. cdcariumis
relatively homogeneous in terms of in size. Most specimens are very close to 5.5mm in length.
Chelonariumproblematicums similar toCh. calcariumin this regard and is also similar in
terms of other external character. The genitalia are also sewtapt the endophallus Gh.
problematicums shorter than that @h. calcarium The similarities between these species may
indicate a close phylogenetic relationship.

ChelonariumconvexumMeéquignon, 1932
(Fig. 4, 11)

Neotype: The type ofCh. convexumwhichMéquignonoriginally deposited in the MNHN is
unfortunately missing and must be treated as lost. The holotype label which should have

bel onged to this specimen has baeline @md.fi xed to
Cochabamba, P. Germain 189 whi ch does not mégtigndnAntome descr i
Mantilleri conducted a thorough search of théddignoncollection and the general
Chelonariumboxes but did not find the Holotype described b§guignon(Antoine Mantilleri

2018in litt.) Given that there is no other place where this specimen should be expected, the type
of Chelonarium convexushould be treated as lost and thus is not extant.

Therefore, a Neotype is designated for the express purpose of clatiifgitexonomic status and

type locality ofChelonarium convexunihe characters which distinguish this taxon are those
found in the key and diagnosis provided here. The specimen chosen is consistent with the
description of Mquignon and, consistent with éhoriginal description, was collected in Cuba.

This Neotype will be deposited in the MNHN and becomes property of the MNHN immediately
upon the publication of this manuscript. The Neotype is a single male with the following label
information: CUBA: Pinar el Rio; Vinales LozJazmines hotel; 22.5964°N, 83.7243°W; 07
19MAY2019, L.W.Vinola; pool skimming/ WIBF 081839 (WIBB be deposited in MNHN
Diagnosis:This species is externally likehelonarium maculaturandChelonarium beauvoisi

and can only be reliably diagnosed by the extremely characteristic male genitalia, specifically by
the parameres not achieving the end of the penis apically.

Description: (Fig. 11) Length5.0i 4.6 mm width2.4i 2.1 mm; body brownor black primary
setadranslucent, yellowish, regularly dispersed, slightly denser dorsally than ventrally;
secondary setae whiten elytra either in defined maculae or amorpheaishesusually present
onventralsurface

Head: Front sometimes with secongasetae.

Thorax: pronotal disk concolorous with elytra, with paired lateral patches of secondary setae,
sometimes with dispersed secondary setae; hypomeron usually with secondary setae; scutellum
usually with distinct patch of white secondary setae coganost of area; humeral area with

raised, small callous, not interrupting silhouette when viewed dorsally; elytra with variable
patches of secondary setae, sometimes with large irregular patches of secondary setae,
sometimes with distinct small patchegpagpring as maculae; metasternum sometimes with
secondary setae.

Abdomen: ventrites usually with secondary setaal&Igenitalia as in (figl1c length 1.41.6

mm, width 0.5 mm. Tegmen length D191 mm, width 0.5 mm; phalobase lengthi@.8 mm,

width 05 mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm
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externally visible; proximal part widest distally; distal part rounded apically, not achieving end
of penis. Penipointed distally, forming an angtd approximatel\00 deggreesless strongly
sclerotized near point lengh9 mm Endophalluswith right lobe (when viewed frorabove
extending externally as a curved flagellate process, left lobe short, not achieving end of
phalobas.

Range:Puerto Rico, Hispaniola, Cuba

Other Material Examined: 3 specimens were examined

DOM.REP:Prov.L&Altagracia; P.N. del Este, Boca de Yuma,; entrance, 05AUG1999, at light;
18°21.904'N. 68°37.087'W; M.A.lvie & K.A.Guerrero/ WIBF 081838 (W)BFUERTO RICO:
Isabela.; Bosque Estatal de; Guajataca, Montanas; Aymam@a-a&\.; Aymamon. 185

O06N.; 6657-55W. Forest/ 210m. 45 June 1996; J. Rawlins. W. Zanol,; R.Davidson, C.
Young.; M.Klingler,S.Thompson/ Carnegie Museum; Specimen Number; GKIDEI60/
(CMNH). Anasco, P.R.-R-30/ Coll:J.A.Zalduondo/ Sruart T; Danforth; Collection/ MCZ ENT;
00728466MCZC).

Chelonarium cupreumMéquignon, 1932
(Fig. 12)

Type Material Examined: HOLOTYPE: Type/ Jamaica; 7822/ Chelonarium; cupreum; nov sp.;
Méquignon descr.; 1932/ NHMUK 0133824@8HMUK)

Chelonarium cupreuriviéquignon

Chelonarium cupreurivéquignon1932246 Méquignonl1933: 47(key); Arnette 1983:1;
Blackwelder 1947:1.

Chelonarium beauvoisiot Latreille, 1807Méquignon1933: 47(in part Jamaica record
only); Blackwelder 1947:1(in part Jamaica records only); Arnette 1983:1(in part Jamaica records
only).
Diagnosis:
Chelonarium cupreurnan be distinguished from all other West Indian species of the genus
Chelonariumby its long body relative to its width; red coloration; and locality, as it is the only
species known from Jamaica.
Description: (Fig. 12) Length7.4i 5.6 mm width 32i 2.3 mm; bodyreddish brownprimary
setae, nearly transparent, thin, yellowish, regularly dispersed, less dense and longer dorsally than
ventrally; secondary setae white, sometimes absemronotumon elytra in amorphous
patchespresent on hypomeron
Head: Front lacking secondary setae.
Thorax: pronotaldisk reddish, concolorous with elytra, usually with paired lateral patches of
secondary setae, sometimes with dispersed secondary setae; hypomeron with secondary setae;
scutellum with distinct patch of white secondary setae covering most of area; haraanaith
small callous, not interrupting silhouette when viewed dorsally; elytra with variable patches of
secondary setae, sometimes with large irregular patches of secondary setae, sometimes with
distinct small patches appearing as maculae, sometimesulvgéecondary setae; metasternum
lacking secondary setae.
Abdomen: ventrites lacking secondary setael®lgenitalia as in (fig3g) length 1.41.6 mm,
width 0.5 mm. Tegmen length 123 mm, width 0.5 mm; phalobase lengthi@.8 mm, width
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0.5 mm, widesnear base, narrowing apically; parameres distally rounded, with 0.2 mm
externally visible; proximal part widest distally; distal part rounded apically. Pemsed
distally, forming an angle90 degrees less strongly sclerotized near point Iehgtmm.
Endophalluswith right lobe (when viewed frorabove extending externally as a curved
flagellate process, left lobe short, not achieving end of phatobas

Other Material Examined: 85 specimens in addition to the holotype.

JAMAICA:; Kingston; VII-1-66; H. Howden; WIBF 0814930 (CNEIBonnie View; Port
Antonio; Jamaica/ A.M.Laessle; coll. 25 VII 52/ COLL. AT; Light/ WIBF 081520 (F$CA
JAMAICA, 4000"; Hardwar Gap; VI11.9.1966; Howden and Becker/ WIBF 081484 (ENCI
JAMAICA, 4000'; Hardwar Gap; VI1.17.1966{owden and Becker/ WIBF 081485 (CNCI
JAMAICA, 4000"; Hardwar Gap; VII7.1966; Howden and BeckeB §pecimen$VIBF
081486 WIBF 081487 WIBF 081489%rom CNCI). JAMAICA, 4000'; Hardwar Gap;
VII.13.1966; Howden and Becker/ WIBF 081488 (CNUAMAICA, 4000'; Hardwar Gap;
VII.27.1966; Howden and Becker/ WIBF 081491 (CNCI). JAMAICA, 4000'; Hardwar Gap;
VI1.6.1966; Howden and Becke3 specimendVIBF 081800 WIBF 081802from CNCI).
JAMAICA, 4000"; Hardwar Gap; VI1.25.1966; Howden & Beck&/specimen$VIBF 081803
WIBF 0818® CNCI). JAMAICA, 4000'; Hardwar Gap; VI1.11.1966; Howden & Beckgr/
specimen$VIBF 081806 WIBF 081807 CNC). JAMAICA, 4000'; Hardwar Gap; VI11.6.1966;
A.T.Howden/ WIBF 081490 (CNGIJAMAICA, 4000'; Hardwar Gap; VI1.11.1966;
A.T.Howde/ WIBF 081808 (CNQOL JAMAICA, 4000'; Hardwar Gap; VI1.5.1966;
A.T.Howden/ WIBF 081809 (CNGIJAMAICA, 4000'; Hardwar Gap; VI1.4.1966;
A.T.Howden/ WIBF 081813 specimen$VIBF 081810 WIBF 081811 WIBF 081811from
CNCI). JAMAICA, 4000'; Hardwar Gap; VI11.4.1966; A.T.Howde{tlhree specimend/IBF
081811 WIBF 081813from CNCI). JAMAICA, 4000'; Hardwar Gap; VI11.4.1966; A.T.Howden/
Collected; at light(2 specimen$VIBF 081812 WIBF 081496from CNCI). JAMAICA, 4000,
Hardwar Ga; VI1.23.1966; Howden & Becker/ WIBF 081497 (CNCIAMAICA, 4000
Hardwar Gap; VI1.26.1966; Howden & Becker/ WIBF 081511 (CNTAMAICA, 4000
Hardwar Gap; VI1.4.1966; Howden & Becker/ WIBF 081500 (CNTGAMAICA, 4000';
Hardwar Gap; VI1.11.1966; Hovesh & Becker/ WIBF 081506 (CNEIJAMAICA, 4000
Hardwar Gap; VI1.5.1966; Howden & Becker/ WIBF 081505 (CNTGAMAICA, 4000';
Hardwar Gap; VI1.17.1966; Howden & Becker/ WIBF 081504 (CNTAMAICA, 4000
Hardwar Gap; VI1.4.1966; Howden & Becké€® speanensWIBF 081499 WIBF 081501
WIBF 081502from CNCI). JAMAICA, 4000'; Hardwar Gap; VI11.18.1966; Howden & Becker/
WIBF 081503 (CNC). JAMAICA, 4000'; Hardwar Gap; VI1.17.1966; Howden & Becker/
WIBF 081485 (CNC). JAMAICA, 4000"; Hardwar Gap; VII.16.1966;dwden & Becker2
specimensWIBF 081508 WIBF 081488from CNCI). JAMAICA, 4000'; Hardwar Gap;
VI1.26.1966; Howden & Becker/ WIBF 081498 (CNCJAMAICA, 4000'; Hardwar Gap;
VI11.13.1966; Howden & Becker/ WIBF 081512 (CNCJAMAICA, 4000'; Hardwar Gap;
VI1.21.1966; Howden & Becker/ WIBF 081507 (CNCGIAMAICA, 4000'; Hardwar Gap;
VI11.9.1966; Howden & Becker/ WIBF 081484 (CNCIJAMAICA, 4000'; Hardwar Gap;
VI11.19.1966; Howden & Becker/ WIBF 081513 (CNCJAMAICA, 4000'; Hardwar Gap;
VI1.23.1966; Howden & Bcker/ WIBF 081814 (CNGIJAMAICA, 4000'; Hardwar Gap;
VI1.21.1966; Howden & Becker/ WIBF 081815 (CNCJAMAICA, 4000'; Hardwar Gap;
VI11.19.1966; Howden & Becker/ WIBF 081816 (CNCJAMAICA, 4000'; Hardwar Gap;
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VII.13.1966; Howden & Becker/ WIBF 08181ZNCI). JAMAICA, Port.; Port Antonio; VIII.1
7.1966; E.C.Beckelb specimen$VIBF 081487 WIBF 081486 WIBF 081818 WIBF 08180
from CNCI). JAMAICA: Portland; Par. Millbank; 10 AUG 1985; M. A. lvie Colr./ at ligk®
specimen$VIBF 081821 WIBF 081514from WIBF). JAMAICA: Portland; 2 mi S. Millbank
18 May 1969; R.E. Woodruff colr.; blacklight trap/ WIBF 0818220 (FEGAANd.; St. Peters;
VIl 7 1966/ Howden & Becker; collectors/ WIBF 081823 (CNCI). JAMAICA,ST.ANDREW,
PARISH CONTENT GAP.; WE GROVE HOTEL.; 3600FT.;80-VII-85; J.E. EGER. COLL./
WIBF 081517 (FSCA JAMAICA: PARISH OF; ST. ANDREW, 4,000 FT. HOLYWELL
FOREST CAMP; 185VII-72,BLACKLIGHT; TRAP, M. WINEGAR/ WIBF 08522 (FSCA
JAMAICA:PAR. OF ST. ANDREW, KINGSTON,; MONA HOTEL; :X-1971; R.M.
BARANOWSKI; BLACKLIGHT TRAP/ WIBF 081824 (FSCA JAMAICA:St. Andrew Par.;
Jack's Hill, Maya Cpgd.; 231-VI1-1985; C.B. & H.V. Weerns Jr.,; G.B. Edwards, UV light/
WIBF 081519 (FSCA)Trail to Cinchona; from Elydes dale; Jamaica/ A.M. Laesslé; 2411
52/ WIBF 081518 (CNQI JAMAICA: St. Ann Par.; 1 mi S Walkers Wood:9A\UG1985,
M.A.lvie; Malaise Trap in woods; WIBF 081483 (WIBEHAMAICA: St. Ann Par.; 1 mi S
Walkers Wood; 8AUG1985, M.A.lvie; Malaise Trap in wood&hree specimend/IBF
081481, WIBF 081480 WIBF 081425from WIBF). JAMAICA, St.; Ann, Mt. Diablo;
VII1.20.1966/ HFHowden; collector/ WIBF 081492 (CNCJAMAICA:St. Thomas Par.; N. of
Bath on Burrett's; Gap Rd. ,19 V 1969; R.E. Woodruff C@rspecimen$VIBF 081476 WIBF
081479 WIBF 081826from FSCA). Jamaica:; Bath,; July 1967; W.Klopp lefR/specimens
WIBF 081516 WIBF 081827from FSCA). JAMAICA, St.Thomas; Whitfield Hall;
VII.27.1966; Howden & Becker/ WIBF 081491 (CNCJAMAICA, St. Thomas; Whitfield
Hall; VI11.28.1966; AT.Howden/ WIBF 081521 (CNQIJAM.St.Thomas; Whitfield Hall;
4250',1.VII1.1974; S&J.Peck/ WIBF 081828 (CNCIAMAICA, Try.; Barbecue Bottom; VII
13 1986; H.F.Howden/ WIBF 081829 (CNCIJAMAICA, Try.; Duncans; VII1.21.1966;
Howden & Becker/ WIBF 081515 (@CI). JAMAICA, Cockpit Country.; Windsor Research
Centre.; 18°21'19"N, 77°38'49"W.; E.RUZZIER-28.vi.2014/ WIBF 081495 (WIBJJamaica;
Story Hill; 1-x-'41/ Sta 529; Chapin/ WIBF 081523 (WIBBAMAICA:; Pt. Maria; 21.vii.1969;
K.Stanton; B.M.196%06/ NHMUK 013382429/ WIBF 081524 (BMNH). JAMAICA:; Pt.
Maria; 21.vii.1969; K.Stanton; B.M.196806/ NHMUK 013382429/ WIBF 081830 (BMNH).
JAMAICA; Bick's Pd. TI.; VIF16-63/WIBF 081494 (CNCI).
Range:Jamaica
Biology: Adults of this species come to lights.
Discussion This species was described in 1932 by August Eugene Mequignon from a single
specimen. Later, in 1933, a member of this species from the Dejean collection was misidentified
by Mequignon a€h. beauvosiai

Ch. cupreumhas only been collected in the northern and eastern portions of Jamaica.
This may indicate insufficient bladight trappingeffort in the southern and western portions of
the island, as almost all known specimens from Jamaica were collettgdight during a few
weeks in 1966.

The specimen with barcod®l BF 081518 is very | ikely mean
from CIl ydd hediadtadCachond fronkElydesdale 6 Thi s error i s pe
some problem with translation or smterpretation prior to the label having been written.
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Chelonarium floccumnew species
(Fig. 13

Type Material:
HOLOTYPE Male,WEST INDIES: DOMINICA,; Springfield Estate, 31-¥6.VI1.04,;
N15°20.841 W61°22.000,400m; Mt. Joy House, wet montane forest,; FIT, S&J Pe&&¥, 04
WIBF 081456 (CMNC).
PARATYPE:WEST INDIES: DOMINICA; Springfield Estate, 31:¥6.VI1.04,; N15°20.841
W61°22.000,400m; Mt. Joy House, wet montane forest,; FIT, S&J B89/ WIBF 081457
(CMNCQC).
Diagnosis:This is the only species present on the island of Dominica, where it is apparently
endemic. It can be distinguished from all other West In@ilaelonariumby the secondary setae
of the pronotal disk, which is darker ¢olor than the secondary setae of the elytra (Fig. 1H).
Description: Body (Fig. 13) compact, ovdkngth 4.94.8 mm width 2.v2.5 mm color
variable, ranging from brown to black; primary setae golden, transparent regularly dispersed,
slightly denser dally than ventrally; secondary setae winit@atches on the elytra and
scutellum, with faint paired patches on pronotum
Description: Length4.8 4.9 mm width2.5 2.7 mm;bodybrown; primary setagolden
transparent, regularly dispersed, slightly demgsally than ventrallysecondary setae whitia,
paired patches on pronotal dipcesent on pronotupon elytra in large amorphogstches,
absent oventralsurface
Head: Front lacking secondary setae.
Thorax: pronotaldisc brown, concolorous with elytra, with paired lateral patches of secondary
setae darker than secondary setae of elytra; hypomeron lacking secondary setae; scutellum with
distinct patch of white secondary setae covering most of area; humeral areaalitiiassed
callous, not interrupting silhouette when viewed dorsally; elytra with large irregular patches of
secondary setae; metasternum lacking secondary setae.
Abdomen: ventrites lacking secondary setagle genitalia as in (figl3¢) length 1.41.6 mm,
width 0.5 mm. Tegmen lengthi.8.1 mm, width 0.5 mm; phalobase lengthi@.8 mm, width
0.5 mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm
externally visible; proximal part widest distally; distal part rounded dgigaénispointed
distally, forming an anglef approximately0 degrees less strongly sclerotized near point length
.9 mm Endophalluswvith right lobe (when viewed frorabove extending externally as a curved
flagellate process, left lobe short, not awing end of phalobas
Range:All known specimens of this species were collected from one location in Dominica.
Biology: This species has only been collected at a flight intercept trap.
Remarks: This is one of a few West Indian speciebilonariumto have never been taken at
a light of some description, however the fact that only two specimens are known means that it is
not possible to say that this species does not come to lights, in fact given that all similar species
have been encountered at lightss likely that blacklight collecting would be a productive
method to capture further specimens.

That there are only two known specimens of this species also makes it possible that the
variation in this species is greater than that which is known t&reallecting effort in
Dominica is required to better understand this species.
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Chelonarium grenadensisew species
(Fig. 14)

Type Material: HOLOTYPE: Male.SAINT VINCENT & GRENADINES; Canouan Island
MahautBay; N12°43'45", W61°19'15" dry scrub; woodland uv trap 9.VIII.08, 30 m; S. Peck &

M. De Silva, 0884/ WIBF 081290 (CMNC)PARATYPES (9 SPECIMENSXanouan Island

(St Vincent and the GrenadineSAINT VINCENT & GRENADINES; Canouan Island Corbec

Bay; N1243'45" W61°20'15" dry scrub; woodland uv trap 9.VII1.08, 100 m; S. Peck & M. De
Silva, 0881/(3 specimen$VIBF 081289, WIBF 081293, WIBF 0812%&m CMNC). SAINT
VINCENT & GRENADINES; Canouan Island Mahaut Bay; N12°43'30", W61°19'30" dry scrub;
woodland w trap 8.VIII.08, 100 m; S. Peck & M. De Silva,-82/(6 specimen$VIBF

081291,WIBF 081292 ,WIBF 0812BWIBF 081297from CMNC).

Diagnosis:This is the only species known from tGeenada BankThis species can be

distinguished from other Lesser Antillearespes ofChelonariumby the combination of the

pronotal disc lacking lateral patches of secondary setae (Fig. 14A). the transparent primary setae
on the pronotal disc and elytra (Fig. 14A). and the absence of ventral secondary setae (Fig. 14B).
This specie can be confirmed by examination of the very distinctive male genitalial¢iy.
Description: (Fig. 14)Length6.2i 5.5mm; width 3.1 2.8 mm; body dark brown; primary setae
yellowish, nearly transparent, regularly dispersed, slightly denser dorsallyehtrally;

secondary setae white, in irregular patches mostly restricted to posterior third of elytra.

Head: front lacking secondary setae.

Thorax: pronotaldisc brown, concolorous with elytra, bearing only sparse scattered secondary
setae; hypomeron lacking secondary setae; scutellum often glabrous, sometimes with distinct
patch of white secondary setae covering most of area; humeral area with raisely, siaedb

callous, sometimes not interrupting silhouette when viewed dorsally, sometimes larger,
interrupting silhouette; elytra usually with few distinct patches of secondary setae, most
prevalent on posterior half of elytra, or with only primary seta@nhgcsecondary setae

altogether; metasternum lacking secondary setae.

Abdomen: ventrites lacking secondary setdale genitalia as ing. 14C). length 1.81.7 mm

width 0.5 .7 mm. Tegmen lengthi.@.1 mm, width 0.5 mmphalobas®.8i 0.9 mmlong, 0.5

mmwide; widest near base, narrowing apically; parameistally rounded, witl®.2 mm

externally visible; proximabartwidest distally distalpartroundedapically. Median lobe

pointed distally, forming an angle approximately equal to 90 dedeee®phalliswith right

lobe (when viewed fromabove extending externally as a curved flagellate process
approximately2X length ofphalobas@xternally left lobe short, not achieving end of phalobase
Material examined: Type series (above) amdo additionalspeimensfrom Grenada

GRENADA: Balthazar; Est. t¥1-1990; M.C. Thomas/ WIBF 081398 (FSCAYEST

INDIES: Grenada; Par. St George, Grand Anse; Nr. Roydons Guest House; 23.VI. 1987, at night
nr. Crab Holes; R. E. Woodruff/ WIBF 081399 (CMNC).

Distribution : (Fig. 14d) Canouan Islan{iGrenadines)Grenada.

Biology: While most specimens for this species were collected at UV light traps, one specimen
was collected fAat night nr. Crab Holes. 0O Spec
woodl ando i portianlfeCanouan at eieegatioms between 30 and 100m.
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Discussion Chelonarium grenadensis known only from Grenada and Canouan, which are on
opposite ends of the Grenada Bank. This pattern of records may be an artifact of insufficient
sampling. It is pobable that this species is more widespread on the bank than is known.

Chelonarium labsetumNew Species
(Fig. 15)

Type Material: HOLOTYPE:BR. VIRGIN IS: Guana Is.; 2810CT1990. 680m; S.E.Miller

&; T.M.Kuklenski colrs/ WIBF 081378FSCA) PARATYPES49 specimens total: 8 specimens
sharing the locality data of the holotyWwIBF 081374 WIBF 081381WIBF 081778from
FSCA).British Virgin Is.:; Guana I.,; 1/18-1999; B. &B .Valentine(4 specimensWIBF

081387, WIBF 081737, WIBF 08173@/IBF 081387from FSCA).BRIT. VIRGIN ISL.; Guana
island.080m; 523 July 1985; S.E. & P.M. Millelf3 specimend013160, WIBF 013161, WIBF
013163from WIBF).BR. VIRGIN IS: Guana; 02 NOV 1990;&8m; S. E. Miller colr.; at u. v.
light/ (2 specimens WIBF 081386, WIBIB1752 from WIBF. BRITISH VIRGIN IS.:; Guana I.
12-x-2006; Upper Camanoe: u/v. BDValentine family/ Valentine; Coll'n; Rec. 2016/ (2
specimens WIBF 081731, WIBF 081789 from FS(BRITISH VIRGIN IS.:; Guana I. 1&-
2009; Upper Camanoe: u/v. BDValentine fgshValentine; Coll'n; Rec. 2016/ (2 specimens
WIBF 081729, WIBF 081730 from FSGABRITISH VIRGIN IS.:; Guana I. 2%-2005; @u/v
B.D.Valentine; & S.C. Valentin€./ Valentine; Coll'n; Rec. 2016/ (2 specimens WIBF 081741,
WIBF 081742 from FSCA BRITISH VIRGIN IS.:; Guana I. 1&-2006; Upper Camanoe: u/v;
BDValentine family/ Valentine; Coll'n; Rec. 2016/ WIBF 0813¢3CA).BRITISH VIRGIN

IS.:; Guana |. 24X-08; Upper Camanoe u/v; B.D& S.C.Valentine/ Valentine; Coll'n; Rec.2016/
(3 specimens WIBF 081736, BF 081739, WIBF 081794 from FSGABRITISH VIRGIN

IS.:; Guana I. 12X-2006; Upper Camano u/v; BDValentine family/ Valentine; Coll'n; Rec.2016/
WIBF 081779 (FSCA). B.V.l.; Guana Island/ 8092; W. Lu/ WIBF 081744 (WIBFBRITISH
VIRTIN IS:; Guana |: 880m; 10-25.vii.1988/S.E. Miller & C. O'Connell, Colls.; BISHOP
MUSEUM; Acc. #1988.350/ (2 specimens WIBF 013158, WIBF 013159 from \WIBR.
VIRGIN IS: Guana Is; Hotel Area. 13JULY1994; S. A. Bucklin colr; u. v. light/ WIBF 024497
(WIBF). BR. VIRGIN IS: Guana02 NOV 1990, 80m S. E. Miller colr.; at u. v. light/ WIBF
081372 (WIBF). BR. VIRGIN IS: Guana Is.; North Beach Woods; 18°29'N. 64°34'W; 01
07JULY1993.R.R.; Snelling.fit.int.trap/ WIBF 006743 (WIBBRITISH VIRGIN ISLS.;

Guana l., Long Man's; Pt. tr&lB-30.X.92; coll. R.R. Snelling/ Malaise trap in; DRY
EVERGREEN; FOREST/ WIBF 016838-SCA).BRITISH VIRGIN IS.:; Guana ., 1%-2010;
Upper Camanoe u/v; Valentine & Dennis/ Valentine; Coll'n; Rec. 2016/ WIBF O8EBIBA).
BRITISH VIRGIN IS.:; Guana 1.9-x-2009; Upper Camanoe u/v; Valentine & Dennis/
Valentine; Coll'n; Rec. 2016/ WIBF 081732 (FSCA). BRITISH VIRGIN IS.:; Guanax:, 6
2009; Upper Camanoe u/v; Valentine & Dennis/ Valentine; Coll'n; Rec. 2016/ WIBF 081776
(FSCA). BRITISH VIRGIN IS.:; Guand, 1-x-2009; Upper Camanoe u/v; Valentine & Dennis/
Valentine; Coll'n; Rec. 2016/ WIBF 081733 (FSCA). BRITISH VIRGIN IS.:; Guanaxt. 1
2010; The Flat. Sweeping; B.D.Valentine family/ Valentine; Coll'n; Rec. 2016/ WIBF 081727
(FSCA). BRITISH VIRGIN IS.;Guana I. 26/39x-1998 W. Lu col.; Malaise trap/ Valentine;
Coll'n; Rec. 2016/ WIBF 081392 (FSCA). BRITISH VIRGIN IS.:; Guana2008; B. D.
Valentine coll.; Quail Dove Malaise/ Valentine; Coll'n; Rec. 2016/ WIBF 081740 (FSCA).
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BRITISH VIRTIN; ISLANDS, Guana; (57)-X-1994; C.R. Bartlett/ WIBF 081371 (WIBF).

BRIT. VIRGIN ISLS.; Guana Island;-14 July 1984; S.E. & P.M. Miller/ WIBF 013162

(WIBF). BRITISH VIRGIN IS.:; Guana I. X-2010; Upper Camanoe: u/v.; B.D. Valentine
family/ Valentine; Coll'n; Rec. 2@ WIBF 081734 (FSCA). BRITISH VIRGIN IS.:; Guana |.
13-x-2006; : u/v.; Grand Ghut, swept/ Valentine family/ Valentine; Coll'n; Rec. 2016/ WIBF
081726 (FSCA). BRITISH VIRGIN IS.:; Guana I.-¥205; @ ul/v light. B.D. &; B.S. Valentine/
Valentine; Coll'n; RRc. 2016/ WIBF 081742 (FSCA).

Diagnosis:This species can be distinguished from all other West Indian species by the size and
shape of the primary setae, which are short, at most slightly longer than distance between
punctures, and greatly widened at miappoin combination with the slightly darker coloration
(Fig. 15a, b) when compared@h. lucidum(Fig. 17a, b).

Description: (Fig. 15) Length4.31 4.2 mm width2.1i 2.0 mm; body light brown; primary setae
lanceolate, nearly transparedispersed, slightlgenser dorsally than ventrallgecondary setae
white, absendn pronotumon elytra in small defined maculae near lateral margins.

Head: Front lacking secondary setae.

Thorax: pronotal disk light brown, concolorous with elytra, lacking secondary dgtpemeron
lacking secondary setae; scutellum lacking secondary setae; humeral area with raised, variably
sized callous, sometimes not interrupting silhouette when viewed dorsally, sometimes larger,
interrupting silhouette; elytra with few, distinct, smaditches appearing as maculae near lateral
margins; metasternum lacking secondary setae.

Abdomen: ventrites lacking secondary setaaalbigenitalia as in (figl5¢ length 1.41.6 mm,
width 0.5 mm. Tegmen length 0821 mm, width 0.5 mm; phalobase lengthi©.8 mm, width

0.5 mm, widest sides subparallel. Parameres distally rounded, with 0.2 mm externally visible;
proximal part widest distally; distal part roundedcafly, subquadrate. Pen®inted distally,
forming anof approximately 9@egrees less strongly sclerotized near point lehgtim.
Endophalluswith right lobe (when viewed froraboveg extending externally as a curved
flagellate process, left lobe shamit achievingarticulation point of parameres.

Range:Virgin Islands: Little Thatch Island, Guana, Little St. James, Tortola Island, St. Thomas,
St. John, Virgin Gorda, Jost Van Dyke Island.

Other Material Examined: 48 specimens in addition to the types

Puerto Rico:; Myaguez Exp. Sta.; 06 AUG 1975; E. Fretag, light/WIBF 08QMWVT2F). Virgin
Islands St. Croix; Est. Sprat Hall;Ab OCT 1982; J. A. Yntema; Vane Trap w ETOH/ WIBF
081773(WIBF). U.S. VIRGIN IS.; Little St. James; 9/21999; W. Lu. coll.Malentine; Coll'n;
Rec. 2016/ 6 specimens WIBF 081882BF 081385, WIBF 081750, WIBG 081775 from
FSCA). VIRGIN IS: St. Thomas; Est. Bordeaux; 21 AUG 1980; At UV Light/ WIBF 013140
(WIBF). VIRGIN IS: St. John; Lameshure Bay, VIERS-28 JULY 1994; M. S. Bcker coalr;
ultraviolet light/ (9 specimens WIBF 020379, WIBF 020882BF 020386, WIBF 020388

WIBF 020390 from WIBFNIRGIN IS: St. John; Lameshure Bay; Gray Gut; 12 JUN 1980/
colr. W. B.; Muchmore/ WIBF 081777 (WIBFVIRGIN IS: St. John; Est. Great Ciamon Bay.

at light; 02NOV1992. M. A. Ivie/ WIBF 004518 (WIBFVIRGIN 1S:St.John; Cinnamon Bay;
Nature Trail; 06 JUN 1980/ In kapok; butresses; colr. W. B. Muchmore/ WIBF 013144 JWIBF
VIRGIN IS:; St. John; Lameshur Bay; V.I.LE.R.S.; 15 AUG 1980; At UVhtidM. A. Ivie;

Colr./ WIBF 013141 (WIBF. BRITISH VIRGIN IS.:; Little Thatch I., at; light. 1:8-2004;
S.ValentineCooper/ Valentine; Coll'n; Rec. 2016/ (11 specimens WIBF 08WVVABF 081749,
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WIBF 081388, WIBF 081390, WIBF 081391 from FSCBRITISH VIRGIN IS.:; Little

Thatch I.; 11/1-2010; S.C. Valentin€ooper/ Valentine; Coll'n; Rec. 2016/ (Three specimens
WIBF 081754, WIBF 081755, WIBF 081774 from FSCBRIT. VIRGIN ISL. Tortola Island;
Mt. Sage Nat. Park;-8 July 1985. 460m; S.&P. Miller et a{8 specimens WIBF 013147

WIBF 013157 from WIBF) BRITISH VIRGIN IS.:; Tortola I. Chalwell; 1550 at lightad11;

C. Petrovic coll./ Valentine; Coll'n; Rec. 2016/ WIBF 081742 (FE®RITISH VIRGIN
ISLANDS; Tortola Island. 480m. Mt. Sage National Park222July 1986; S.E.Miller & M.G.
Progue/ (3 specimens WIBF 0131%0IBF 013152 from WIBJ. BRITISH VIRGIN IS;;

Tortola I: Mt Sage:; 480m;3xi,1990/ Blacklight trap in; "Aridulate rain forest"/
S.E.Miller&T.M.; Kukenskj Colls; BISHOP museum/ WIBF 013159 (WIBF). BRITISH
VIRGIN IS.:; Jost van Dyke I.; 28-2009 W.Lu &; S. Valentin€Cooper/ Valentine; Coll'n; Rec.
2016/ WIBF 081752 (FSCABRITISH VIRGIN IS.:; Virgin Gorda at sw.; coast B&SValentine/
Valentine; Coll'n; Rec2016/ WIBF 081751 (FSCA).

Range: This species has been collected on many islands throughout the Puerto Rican Bank.
Biology: Adults have been collected at black lights, and by Malaise trap.

Chelonarium leconteiThompson, 1867
(Fig. 16

Chelonarium lecord Thomson
Chelonarium Le Coet Thomson1867:84 Schenklingl910;11.
Chelonarium lecor Lengand Wickhani920:188; Boving 1929:6Blackwelder 1947:1;
Brown 1972:13Tuff 1975:137; Coats and Selander 1979S5gangler 1980:111; Arnette
1983:1; Costat al. 1988:135% Ivie 2002:140 Lagoet al.2002:202; Pescadet al. 2004:40.
Diagnosis:Ch. lecongl is the larger than any other specie€batlonariuntreated here, with a
size ranging from 7.6 to 6.7mm, thigej combined with its compact humeral calli, and sparse
translucent primary setae serve to distinguish it easily from all West Indian species.
Description: (Fig. 16) Length7.4i 6.7 mm width 32i 2.9 mm; bodycolor variable, ranging from
brownto black primary seta€lear, nearly transparent, regularly dispersed, slightly denser
dorsally than ventrallysecondary setae white, sometimes absemironotumon elytra either in
defined maculae or amorphopatchessecondary setae white present asdysally on
pronotum, scutellum and elytra, absent ventrally.
Head: Front lacking secondary setae.
Thorax: pronotal disk concolorous with elytra, with paired lateral patches of secondary setae,
with dispersed secondary setae; hypomeron lacking secondaey seutellum usually with
distinct patch of white secondary setae covering most of area; humeral area with small raised
callous, not interrupting silhouette when viewed dorsally; elytra with variable patches of
secondary setae, sometimes with large ul@gpatches of secondary setae, sometimes with
distinct small patches appearing as maculae; metasternum lacking secondary setae.
Abdomen: ventrites lacking secondary setagle genitalia as irfi§. 160 length 1.41.6 mm,
width 0.5 mm. Tegmen length1.1 mm, width 0.5 mm; phalobase length 1 mm, width 0.7
mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm externally
visible; proximal part widest distally; distal part rounded apically, quadrate. panied
distally, faoming an anglec90 degrees less strongly sclerotized near point I€hgtmm.
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Endophalluswith right lobe (when viewed frorabovg extending externally as a curved
flagellate procesexternally approximately four times length of parameless lobe shortnot
achieving end of phalobas
Material examined: ALA: Walker Co.,; Jasperjuly1982/ at light; leg. T. King/ WIBF 081780
(WIBF). FLORIDA, USA; Okaloosa Co.,; Niceville/ 2811-1972; S. Southern; U.V. Light/
WIBF 081781 (UDRG. GEORGIA: Chatham Co.;.2 km NW Garden City,; 32.12436,
81.17615, 5m; 15 Jun 2015, LFT; S.Davis. BSF# 61683/ CMINEI 720855/Chelonarium;
lecontej Thomson; det. R. Androw/ WIBF 081782 (CMNHS: Wilkenson Co.; Pond. 15mi.
E. Wood; ville. Clark Creek.; 5 July. 1997; D. Hibrandt. Collr./ (6 specimens WIBF 081783
WIBF 081788 from WIBI. USA N. CAROLINA; Mecklenburg Co,; Charlotte/ (ZD)V-
1976/ J.F. Cornell; Light Trap/ (8 specimens WIBF 081¥8BF 081796 from UDRE USA:
SC: Horry Co.; Nelson Property; 33°59'56"N78284W; 27 June 2000; Col. Alistair S.
Ramsdale/ Attracted to UV blacklight.; wetesic mixed conifer; hardwood forest; 91 PM/
WIBF 081797(WIBF).
Range: Southern United states; Alabama, Arkansas, Florida, Georgia, Louisiana, North
Carolina, Mississippi, Oklahoma, South Carolina, Tennessee, Texas, Virginia.
Biology: Adults have been taken at ultraviolet lights in May, June and dfign near bodies of
water.
Discussion Ch. leconteiis the most widespread, and until recentiyg only member of the
genusChelonariumknown to inhabithe continental United States. As such it is one of the better
studiedspecies ofChelonariumin the world, with detailed deriptions and diagrams of both
larvae and the male aedeagusvided bySpangler 1980and a treatment in chapter 50 of
American Beetles (Ivie 2002However, in the diagram of the aedeagus given by Spangler 1980,
the most distal portions of the laterabes are omitted, these are lightly colored and easily
missed. A figure for the aedeagus is provitede (Fig 16c) with all structures visible, but it
must be noted that without good microscopy, lighting, and a dark backdrop some details of the
genitaliafor this and other speciese difficult to discern.

Of the specimens @@h. leconteistudied in this workmost were maleand in the
literature, females are almost completely unheardtodrelative rarityof females may be a
result of bias introduceldy collecting methods as all were captured at black light. It is possible
that females of this species are astreadilydrawn to black lights or are not active fliers,
however it must be noted that females of many other spgéesesibed in this work we
collected at black lights. Cotes and Selander 1978 studied 28 specimens and found no females,

however sex was not determined i n(187Brecomlf t he
of a member of this species collected in Texas was reportalglé, though Tuff gives no
description, nor diagram of the female genitdliau f f 6 s f emal e speci men i s

in the arthropod collection at Texas A&M University TAMUwvas able to examine a few
femaleCh. leconteand found that females tis species are externally like males and have
flight wings, so the reason why they are apparently so rarely collected remains unclear.
Dajoz (1988) reported a single specimerChf lecontefrom Portal, Arizona which |
have not included in the rangetbe species. The specimen in question was not described and
without viewing the voucher there is no way to reliably confirm its identity. Mike Kippenhan
looked for the specimen during a recent trip to Paris but was unable to find it in the Dajoz
collection (MK in lit.) Chelonariumhave not been collected from Portal before or after this
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single specimen despite significant collecting effort including with black lights, lending credence
to the idea that this single specimen was misidentifieBajoz.

Chelonariumlucidum New Specis.
(Fig. 17)

Type material: HOLOTYPE P.R.: Desecheo 1s27-29-V-1965;Heatwole. Levins; &
McKenzie/Chelonariumpunctatumget 71 F.; J.M. KingsolveWIBF 081395(WIBF).

PARATYPE 1 specimen from sharing the same label data as the holdtyif- 08136)

(WIBF).

Diagnosis:This species is the only species known from Deseldtand where it is apparently
endemic and can be distinguished from other species by the small size, light coloration, near
complete absence of secondary setae, and by the short secondary arm of the endophallus (not
reaching end of phalobase) of the ngdaitalia.

Description: (Fig. 17) Length4.3/ 4.2 mm width2.1i 2.0 mm; bodylight brown; primary setae
lanceolate, nearly transparedispersed, slightly denser dorsally than ventragcondary setae
white, absenbn pronotumon elytra in small definethaculae near lateral margins.

Head: Front lacking secondary setae.

Thorax: pronotal disk light brown, concolorous with elytra, lacking secondary setae; hypomeron
lacking secondary setae; scutellum lacking secondary setae; humeral area with raiség, variab
sized callous, sometimes not interrupting silhouette when viewed dorsally, sometimes larger,
interrupting silhouette; elytra with few, distinct, small patches appearing as maculae near lateral
margins; metasternum lacking secondary setae.

Abdomen: ventites lacking secondary setaealM genitalia as in (fig3g) length 1.41.6 mm,

width 0.5 mm. Tegmen length 0.1 mm, width 0.5 mm; phalobase lengthi@.8® mm, width

0.5 mm, widest sides subparallel. Parameres distally rounded, with 0.2 mm extasitally v
proximal part widest distally; distal part rounded apically, subquadrate. fr@nied distally,

forming anof approximately 9@egrees less strongly sclerotized near point lehgtim.
Endophalluswith right lobe (when viewed frorabové extendiry externally as a curved

flagellate process, left lobe short, not achiewanticulation point of parameres.

Range: This species is known only from Desecheo island.

Discussion This species appears to be endemic to the small island of Desecheo off the NW
corner of Puerto Rico. Two specimens have been seen, both collected in May of 1965 during a
herpetological expeditiofHeatwole and MacKenzie 196¥atwole 2968 There is no

information as to how these two specimens were collected or precisely whbeeisiand they

were collected. However, there is an inlet in the southern portion of the island which allows
access by small boats which may be near the location of the collection.

Desecheo is a rugged, uninhabited, and small island located in the Momekhear the
western shore of Puerto Rico. The rough terrain, dense vegetation, and inaccessibility to motor
vehicles makes Dececheo difficult for collectors, and very little collecting has been done on the
island.Tuduri et al. (1974) lists the sevecalllectors who braved the island, and the insects then
known from the island including just nine beetle species. Ramos and Micheli (1976) added eight
additional beetle species from the island.
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Despite its small sizeand the relatively small known fauri2gsecheo is home to several
otherendemic species includingastolinus desechddeart and Ivi€2016 (a tenebrionid beetle),
Rowlandius desechéBowland and Reddell, 197 micrewhipscorpion), anépherodactylus
desechedieatwole 1968 (a lizard)It is possible that desecheo has a high rate of endemism
despite its small size and proximity to the Puerto Rican mainland. Unlike most of the Virgin
Islands, Desecheo is not on the Puerto Rico Bank and so was never connected to Puerto Rico
itself (Heatwole ad Leavins 1972), which means the fauna of Desecheo must be dispersalist in
nature.

The exact limits of the variation within this species cannot be determined here.
Chelonarium luciduns named from only two specimens which are very similar in terms of
external characteristics. However, other species are much more heterogenous. Only through
greater collecting effort at the type locality will we come to better understand the variation which
exists within this species. Additionally, of all species descrilezd this species is the least
strongly marked, it may be that this is a slightly unusual member of the s@écikedéosetum
and that these names should be synonymized.

Chelonarium maculatumMéquignon
(Fig. 18)

Chelonarium maculaturiléquignon

Chelonarium maculaturivléquignon 1932:297, Méquignon 1933: 46,47 (keyBlackwelder

1947:1; Arnette 1983:1; Peck 2005:105.

Type material: Lectotype herein designated, a male deposited in MCZC with label information:
Soledad, Cuba;-¥1 1925; Geo. Salt/ MCENT,; 00730253/ Cotypdectotype;Chelonarium
maculatumMequignon 1932; deseg. JP Kole 2022. This lectotype is designated to stabilize the
nameChelonarium maculatunm fulfillment of the provisions of ICZN 74.7.

The two remaining syntypes, herein desiguaparalectotypes:2 male specimens with label
information:Soledad, Cuba; 2¥21 1925; Geo. Salt/ Type/ Chelonarium; maculatum;
Mequignon/ MCZ Type 36227/ MCZ Image Database/ MEMT 00036227 paralectotype;
Chelonarium maculaturilequignon 1932; desegP Kole 2022Soledad, Cuba;-¥Il 1925;

Geo. Salt/ MCZ ENT; 00730252/ Coty@elonarium maculatuequignor paralectotype;
Chelonarium maculaturivlequignon 1932; deseg. JP Kole 2022

Diagnosis:Adults of this species are not easily distinguished basectennal characters

however males of this species can be distinguished from all other species of West Indian
Chelonariumby the endophallus of the male genitalia, which does not extend externally more
than twice the length of the parameres.

Description: Length5.5'4.5 mm width2.8 2.4 mm; bodybrown, black, or redprimary setae
yellowish, nearly transparenegularly dispersed, slightly denser dorsally than ventrally;
secondary setae whiteariable dorsallyon elytra either in defined maculae or anfaps
patchesas well as spread over dorsal surfateays present oventralsurface

Head: Front usually with secondary setae.

Thorax: pronotal disk either lighter than elytra or concolorous with elytra, with paired lateral
patches of secondary setaemetimes with dispersed secondary setae; hypomeron with
secondary setae; scutellum with distinct patch of white secondary setae covering most of area;
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humeral area with raised, variably sized callous, sometimes not interrupting silhouette when
viewed dorally, sometimes larger, interrupting silhouette; elytra with variable patches of
secondary setae, sometimes with large irregular patches of secondary setae, sometimes with
distinct small patches appearing as maculae; metasternum usually with secondasjthetagh
often with only one secondary setum.

Abdomen: ventrites sometimes with secondary setaale genitalia as in @i 3g) length 1.2

1.3 mm, width 0.5 mm. Tegmen lengthiQl9 mm, width 0.5 mm; phalobase lengthi0.8

mm, width 0.5 mm, widestaar base, narrowing apically; parameres distally rounded, with 0.2
mm externally visible; proximal part widest distally; distal part rounded apically. pemted
distally, forming an angle90 degrees less strongly sclerotized near point Iehgjtmm.
Endophalluswith right lobe (when viewed frorabovg extending externally assiort curved
flagellate processot exceeding parameres by more than twice length of parartedtdsbe

short, not achieving end of phalokas

Additional material examined: in addition to the types listed above, 20 specimens were
examined. Soledad, Cuba; (Cienfuegos); May 1986; Darlington/ MCZ ENT; 00730250/ WIBF
081717 (MCZC). CUBA: Pinar del Rio; Vinales Hotel LosJazmines; 22.5963N 83.7238W; 07
10 MAY 2019; L.W. Vinola at light/ WIBF 081832 (WIBF). CUBA: Mayabeque Santa Cruz; de
Norte 0.7 Km E. Boca; Canasi-3® SEP 2012; 23.1431N 81.7715W; E. Fonseca. Light Trap/
WIBF 081722 (WIBF). DOMINICAN REPUBLIC: La Vega. Bayacanes; 120 m. 24 July 1987;
J.Rawlins.R.Davidson/ Carnegie Museum; Specimen Number; CMNH 400,303/ WIBF 081833
(CMNH). DOMINICAN REPUBLIC; Barahona Prov., Paraiso; Rio Nazaito. Blacklighting; Log
picking 18.00'N, 71.006'W; 7 July 2004 S. Lingafelter/ WIBF 081718 (WIBF). PUERTO RICO:
Vega; Baja. 10/1-1986/ WIBF 081715 (TAMU). PUERTO RICO: Caribbean; N.F., Sierra Palm
Cen; ter. mv+bl. 27 May; 1994. R. Turnbow/ WIBF 081714 (TAMU). Puerto Rico; Ricon; VI
21-22-84; D.& D. Pashley/ WIBF 081713, (TAMU). PUERTO RICO: Mun. Arecibo;
BosqueEstle Camblache; nr.entrance off RL. 682; 01 AUG 1999, P. Kovarik/ Leaf Litter
Berlese/ WIBF 081712 (WIBF). PUERTO RICO: El Verde. 250m; 27SEP1987; M.A.lvie, at
light/ WIBF 081708 (WIBF). Mayaguez, P.R.; 30CT1937; Coll: S.M.Hudders/ Gift of
J.A.Paumos/ MCZ HT 00728464/ WIBF 081707 (MCZC). PUERTO RICO: Quepdillas.

6.3 km SSE; La Casa de Piedra,; east side of; Lago de Guajaté&zaP4Bl. 6654-22W; 200m.

15 June 1996; C. Young. J. Rawlins; R. Davidson, W. Zanol; Mklingler. S. Thompson/ WIBF
081322 (CMMNH). PUERTO RICO: Caritbean N.F., Sierra Palm; Center, mv + bl, 29; May
1994, R. Turnbow/ (2 specimens WIBF 081709, WIBF 081710 from RHTC). PUERTO RICO:
Carib-bean N.F., Sierra Palm; Center, mv + bl, 27; May 1994, R. Turnbow/ WIBF 081720
(RHTC). PUERTO RIO: Caribbean N.F., Sierra Palm; Center, mv + bl, 25; May 1994, R.
Turnbow/ WIBF 081711 (RHTC). BAHAMAS: NASSAU; 2¢1-72; F. D. Bennett; Blacklight
trap/ (4 specimens WIBF 081834/IBF 081837 from FSCA).

Range: Specimens of this species have been taken in Puerto Rico, Hispaniola, Cuba, and Nassau
in the Bahamas.

Biology: Adults come to lightencluding black lights.

Discussion:This is the most widely distributed species of West In@iaelonariumwith

individuals having been collected from the Bahamas, Cuba, Hispaniola, and Puerto Rico. Large
distributions seem to be commonplace in Greater Antillean species, with many species being
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collected in Cuba, Hispaniola, and Puerto Rico, how&emaculatunis the ony species
known from both the Greater Antilles and the Lucayan Archipelago.

Its presence in the Bahamas may be the result of human activity as the species is known
only from New Providence Island despite extenaive successful collecting Ghelonariumon
Andros Island which is also on the Grand Bahama Bartkhlimaculatumvere native to the
Bahamas, we would expect to find it on Andros Island as well as New Providence Island. Nassau
T which is on New Providence Islaiids a major port, which provides opportunity for
Chelonariunto be moved, and we have evidence of another spedi&setdnarium, Ch.
auricomus having been moved from the lesser Antilles to Dade County Florida.

Chelonarium nitidellumNew Species
(Fig. 18)

Type Material: HOLOTYPE:BAHAMAS: Andros; Forfar Field Station; bl trap, 23 July 2006;
R. Turnbow/ Chelonarium; sp.; det. R. Turnbow 2006/ WIBF 081B26TC). PARATYPES 89
specimens total, 10 Specimens with the same locality information as holawipd; 081527
WIBF 081536from RHTC).BAHAMAS: Andros Is.; Behring Pt.: 2¥11-2006; MC Thomas:
beating; vegetation/ WIBF 08161ESCA).BAHAMAS: Andros; Forfar Field Station; bl trap,

24 July 2006; R. Turnbow/ Chelonarium; sp.; det. R. Turnbow 2006/ (7 Specimens WIBF
081537WIBF 081542from RHTC). BAHAMAS: Andros; Forfar Field Station; mv + bl, 24
July; 2006. R. Turnbow/ Chelonarium; sp.; det. R. Turnbow 2006/ WIBF 081605 (RHTC).
BAHAMAS: Andros; Forfar Field Station; bl trap, 25 July 2006; R. Turnbow/ Chelonarium; sp.;
det. R. Tunbow 2006/ (3 specimens WIBF 0815W4BF 081548 from RHTC)BAHAMAS.:
Andros; Forfar Field Station; bl trap, 25 July 2006; R. Turnbow/ Chelonarium; sp.; det. R.
Turnbow 2006/ (2 specimens WIBF 081547, WIBF 081548 from RHBEHAMAS: Andros
Island; ForfarField Sta. Stafford; Creek&-V1-2001; M.C.Thomas.blacklight; trap in coastal
coppice/ (2 specimens WIBF 0081601, WIBF 0081602 from FSBAHAMAS: Andros Is.;
Forfar Field Sta.,nr.; Stafford Creeks8-2004; M.C. Thomas, BLT/ (2 specimens WIBF
081599, WBF 081600 from FSCA BAHAMAS:Andros Island; Forfar Field Sta., Stafford,;
Creek, 28-VI-2001; coll. M.C. Thomas/ WIBF 081608 (FSCA). BAHAMAS:AnNdros isl.; Forfar
Field Sta.; Stafford Creek/ B.K. Dozier2VI1-2001; Collector/ WIBF081609 (FSCA).
BAHAMAS: Andros Is.; Forfar Field Sta., nr; Stafford CreekZ2VIl; 2006 MCThomas,
TRSmith; UV trap in coastal coppice/ (15 specimens WIBF 081\M4BF 081559, WIBF

081578, WIBF 08161@om FSCA).BAHAMAS: Andros Is.; Cargill Creek; 2&/11-2006; T.R.
Smith; at lighton store/ WIBF 0816212 (WIBFBAHAMAS: Andros; Cargill Creek; 24 July
2006; R. Turnbow/ Chelonarium; sp.; det. R. Turnbow 2006/ (2 specimens WIBF 081543, WIBF
081604 from RHTE BAHAMAS: Andros; Maidenhair Coppice; 23 July 2006/ Chelonarium;
sp.; det. RTurnbow 2006/ WIBF 081603 (FSGABAHAMAS: Andros.; Maidenhair Coppice;
24-28-V11-2006; MCThomas, TRSmith; UV Trap in interior coppice/ (27 specimens WIBF
081559WIBF 081587 from RHTE Bahamas.Androsl.Fresh; Crk.AndrosTwnAndrosia.;
08.V11.1987. JBrowne.high interior coppice; blk.lt. 82783/ WIBF 081607 (CMNH).
Bahamas.Androsl.Fresh; Crk.AndrosTwnAndrosia.; 08.VI1.1987. JBrowne.; low coast.coppice;
blk.lt. 87-174J/ WIBF 081606 (CMNH). Bahamas.Androsk\W1.1987. JBrowne; Blacklight./
WIBF 081613 (CMNH). BAHAMA |IS: Andros Is.; Forfar Field Station; 13 JUL 1983; J.
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Peacock colr./ WIBF 081614 (WIBRBahamas.Androsl.Blanket; Snd(N).ForfarFld.Stn.;
11.VI1.1987.JBrowne.low; coast.coppice/wet pitend trans.zonélk.It.; 87-88J/ (2 specimens
WIBF 081597 WIBF 081598 from CMNHBahamas.Androsl.Fresh;Crk.AndrosTwnAndros a.;
06.VI1.1987.JBrowne.hi;interior coppice shrub&;tree beating181J/ (5 specimens WIBF

081592 WIBF 081596 from CMNBHL Bahamas.Androsl.Blanket; Snd(N). ForfarFId.Stn.;
31.VII.1987.JBrowne coast.coppicgdineland; junction blk.lt. 8450J/ (4 specimens WIBF

081588 WIBF 081591 from CMNH)

Diagnosis:There are only two species known from the Lucayan Archipelago, the Gther,
maculatumhaving been taken on New Providence Island. Although islands are on the same
Bank, there is no evidence of the two species inhabiting the same island. These species can be
differentiated by the near complete absence of secondary setae ventrally and complete absence of
secondary setae dorsally, as welbgghe short primary setae, at most two times longer than the
distance between major punctures on the elytra.

Description: (Fig. 19) Length4.71 4.1 mm width2.2i 1.9 mm; bodyranging from brown to tan
primary setaelear, nearly transparent, regularly dispersed, slightly denser dorsally than
ventrally; secondary setae white, sometimes absemn present in defined maculadsent on
ventralsurface

Head: Front lacking secondary setae.

Thorax: pronotal disk concolorousith elytra, sometimes with paired lateral patches of
secondary setae; hypomeron lacking secondary setae; scutellum sometimes with distinct patch of
white secondary setae covering most of area; humeral area with raised, variably sized callous,
sometimes ot interrupting silhouette when viewed dorsally, sometimes larger, interrupting
silhouette; elytra with variable patches of secondary setae, sometimes with distinct small patches
appearing as maculae, sometimes without secondary setae; metasternunséakidgry setae.
Abdomen: ventrites lacking secondary setamle genitalia as in (figl9c) length 1.41.6 mm,

width 0.5 mm. Tegmen length 0.7 mm, width 0.4 mm; phalobase lengt®.9.8&m, width 0.5

mm, widest near base, narrowing apically; paramesgallyi rounded, with 0.2 mm externally
visible; proximal part widest distally; distal part rounded apically. Ramiisted distally, forming

an angleof approximately90 degreedess strongly sclerotized near point len@® mm
Endophalluswith right lobe (when viewed fromboveg extending externally as a curved

flagellate processxternally approximately 5x as long as paramdedsliobe short, early

achieving end omedian lobe.

Other Material Examined: Two specimens from the Little Bahama Bank.

BAHAMAS. Gorda Cay; 26°05'N 77°32'W; 41b October 1997; Z. Prusak/ SW of Greater

Abaco; Rockland Hammock; Malaise Trap/ WIBF 081616 (FE®AHAMAS IS.; Man

O'War Cay; 15.VII.1971; H.&A. Howden/ WIBF 081615 (CNCI).

Range:(Fig. 10) All specimens collected have been collected from the Bahamas with all but two
being from Andros Island on the Grand Bahama Bank, the remaining two were folfahon

O'War Cay and Gorda Cay on the Little Bahama Bank.

Biology: Adults can be encounteradllights, and have been taken at black lights, mercury vapor
lights, and even at the light of a store near Cargill Creek. They have also been taken in leaf litter,
flight intercept traps, and by beating shrubbery and vegetation.

Discussion This speciesnay in fact be two species, one belonging to the Grand Bahama Bank
and a second belonging to the Little Bahama Bank, however | have found little support for this
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division and am presenting them as one species. More sampling, especially on the Littla Baham
Bank, is needed.

The apparent absence©ffi. nitidellumfrom New Providence Island is slightly puzzling
as the two islands are on the same bank. However, there are several workable explanations for
this. One possibility is thah. nitidellumis presentn the island however it has simply not been
collected there, this is possible considering that only @h&lonariumof any species have been
collected on New Providence Island. Another possibility is@atnitidellumonce lived on the
island, howeveit has subsequently been extirpated, this is very possible considering the small
size of New Providence Island and the tremendous human impact which the island has
experienced.

Chelonarium pilosellumChevrolat 1880
(Fig. 1F 2F 4)

ChelonariumpilosellumChevrolat
Chelonarium pilosellun€hevrolat,1880.260; Fleutianux and Salle 1890:393¢henkling
1910:12;Méquignon1932:245; 1933:47(key); Blackwelder 1947:1; Paulian 1947:102; Arnette
1983:1; Peclet al.2014:52.
Holotype: (Fig. 28) in MNHN.
Diagnosis:Chelonarium pilosellunsan be distinguished from other members of the genus based
on the short golden primary setae, and by the small sizet.5r8m length. It is also the only
member of the genuBhelonariumknown from the Guadeloupe &ipelago where it is
apparently endemic.
Description: (Fig. 20) Length5.3i 4.5 mm width2.8i 2.3 mm; bodydarkbrown; primary setae
nearly transparent, yellowish, regularly dispersed, slightly denser dorsally than ventrally;
secondary setae white, sometfsabsenbn pronotumon elytra either in defined maculae or
absentabsent orventralsurface
Head: Front lacking secondary setae.
Thorax: pronotaldisk brown, concolorous with elytra, usually with paired lateral patches of
secondary setae, sometimes with dispersed secondary setae; hypomeron lacking secondary setae;
scutellum sometimes with distinct patch of white secondary setae covering most, ¢iuaneral
area with raised, variably sized callous, sometimes not interrupting silhouette when viewed
dorsally, sometimes larger, interrupting silhouette; secondary setae of elytra variable, sometimes
with distinct small patches appearing as maculae, im@e without secondary setae;
metasternum lacking secondary setae.
Abdomen: ventrites lacking secondary setae.
Other Material Examined GuadeloupeBouillante, Faux;Piton de (alt850}:VII-1965 J.
Bonfils/ Chelonarium; pilosellum; Chevrole&8489/WIBF 081327(CMNC)
Range:all known specimens from this species have been collectBasseTerre Islandn the
Guadeloupe Archipelagdid. 4)
Discussion Only one specimen from Guadalupe was viewed directly, however snage
typewasgenerously providg by the MNHN in Paris, and between these images and the original
description provided by Chevrolet it seems clear that the speexagninedoelongs to the same
species.
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This species is known from only two specimens both collected BasseTerre Island
As such we know very little about the actual variation which falls within this taxon. While some
Chelonariumare remarkably consistent in terms of morphology within a species, some species
including Ch. maculatum, @. auricomus andCh. beauvoisiare extremely heterogenous in
several morphological characters. If this species is similarly heterogenous many specimens may
fall outside of the variation described here. Increased collecting effort on the Guadeloupe
Archipelago is needed to lbet define this species and stabilize this name.

Chelonarium problematicurmMéquignon, 1932
(Fig. 21)

Chelonarium problematicudléquignon 1932 244; Méquignon1933: 46,47 (key);Blackwelder
1947:1; Arnette 1983:1; Peck 2005:105.

Chelonarium costatipenridéquignon 1932 244; Méquignon1933: 47(key); Blackwelder
1947:1;Arnette 1983:1; Peck 2005:105.

Chelonarium sublaevigléquignon 193346; Méquignon1933: 47(key);Arnette 1983:1;
Blackwelder 1947:1; Peck 2005:105.

Chelonarium punctatumot Fabricius, 1801; Chevrolat 1862:114; Blackwelder 1947:1 (In part,
Cuba andi?SAmero records only).

Syntypes:(Fig. 26, 27) in MNHN. Types of synonyms (Fi@3i 24) in MNHN.

Diagnosis: This species can be distinguished from all other West Indian specieloinarium

by the distinct, regularly shaped, and small patches of white setae present dorsally, the absence
of secondary setae on the head and abdomen, the dark coloration, large size, the shiny
appearance, as well as by the distinctive male genitalia.

Description: (Fig. 21) Length 61i 5 mm width2.8 2.3 mm; bodyblack or re¢lprimary setae
nearly transparenshort, thin, regularly dispersed, slightly denser dorsally than ventrally;
secondary setae white, sometimes absenglytra either idefined maculae or absent, usually
absent oventralsurface, if present only on hypomeron.

Head: Front lacking secondary setae.

Thorax: pronotal disc concolorous with elytra, sometimes with paired lateral patches of
secondary setae; hypomeron usually ilaglsecondary setae; scutellum usually with distinct
patch of white secondary setae covering most of area; humeral area with raised, variably sized
callous, sometimes not interrupting silhouette when viewed dorsally, sometimes larger,
interrupting silhoude; elytra sometimes with distinct patches of secondary setae appearing as
maculae, sometimes without secondary setae; metasternum lacking secondary setae.
Abdomen: ventrites lacking secondary setagle genitalia as iniff. 21c) length 1.31.5 mm,
width 0.5 mm. Tegmen length 8.1 mm, width 0.5 mm; phalobase lengthi@.8 mm, width

0.5 mm, widest near base, narrowing apically; parameres distally rounded, with 0.2 mm
externally visible; proximal part widest distally; distal part rounded apically sipemted

distally, forming an anglef approximately0 degrees less strongly sclerotized near point length
0.9 mm Endophalluswvith right lobe (when viewed frorabove extending externally as a curved
flagellate procesgxternally approximately twice &3ng as parameres distally expandedt;

lobe short, not achieving end of phalobas
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Material examined: 70 specimensCUBA Camaguey; Baragua M}+32; at lightChristenson/
WIBF 081682 (NMNH. CUBA Camaguey, Sierra de; Cubitas, Res.Ecol.; Limdnesaqug;
21.5959577.78650, 125m; 14.v.2013. R.Anderson; 2013 X. hand collections/ WIBF

081685 (WIBH. CUBA: Camaguay Prov.; Reserva Ecoldgica Limengésabaque: canyon trail;
21.59214°N, 77.78833°W; 98m: MV lights: 462013; A.B.T.Smith, A.DeleHernandek

WIBF 081649 (WIBF. CUBA: Cienfuegos Prov.; Jardin Botanico de Cienfuegos; 22.12197°N,
80.32646°W; 73 m: MV lights: 2V¥-2013:; A.B.T.Smith, F.Cal®equeime,; A.Deler
Hernandez(46 specimengVIBF 081617 WIBF 081666from CMNC).CUBA: Pinar del Rio
Prov.;Sierra del Rosario Bioshpere; Reserve 17.vii.02.vii.2018; 22°47'45N 83°00'41"0;
E.RUZZIER N. TORMEN G. TIMOSSI{11 specimen$VIBF 081667 WIBF 08167 7from

WIBF). CUBA: Pinar del Rio; Vinales Hotel Los Jazmines; 22.5963°N, 83.7238°V¥007

MAY 2019; L.W. Vinola. At light/ (2 specimens WIBF 081688/IBF 081687 from WIBF.

CUBA: Pinar del Rio; Vinales LosJazmines hotel; 22.5964°N 83.7243°W; 07
19MAY2019.L.W.Vinola; pool skimming/ (2 specimens WIBF 081683, WIBF 081684 from
WIBF). CUBA:Mayabeque Santa Cruz; Nierte, 67 Km E. Boca; Canasi 280 SEP 2012;
23.1431°N, 81.7715°W; E.Fonseca. Light trap/ WIBF 081681 ()WIBEBA:Santiago de

Cuba; Loma del Gato; 24 JUNE 2014; F. Cala Riquelme; leaf litter/ (2 specimens WIBF 081679,
WIBF 081680 from WIBI. CUBA: Prov.Villa Clara; Hanabanilla. 380m; 22.095078°N,
80.065136°W; 30 JULY 2017; L. W. Vinola. at light/ (2 specimens WIBF 047566, WIBF
047553 from WIBF. CUBA: Prov. Villa Clara; Hanabanilj&2.0951°N, 80.0651°W; 30 JULY
2017; L. W. Vinola. in spider web/ WIBF 081678 (WIBF).

Range:All known specimens of this species have been collected in Cuba, with the vast majority
having been taken in the western provinces.

Biology: Adults come to lighg, including mercury vapor and black lights, however they have
also been taken in a variety of other ways including sifting leaf litter and from a pool filter at a
hotel in Pinar del Rio.

Discussion The holotype of this species (F&)) had originally leen calledCh. punctatuniy
Chevrolat (1862), probably due to confusion over the label data of the Fabricius typ88dFig.
31d). Méquignoncorrectly determined that the Chevrolat specimen was not i€fact
punctatumand designated it as the holotygeaamew species;h. problematicumBlackwelder
(1947) seems to have counted this holotype as a record fo€hofitoblematicunandCh.
punctatumthus extending the range ©h. punctatunerroneously into Cuba.

The nameMéquignonchose for this speciggobably relates to this error of Chevrolat,
however it is itself prophetic consideriMgquignod s f ut ur e Méquignonwouldn t ot all
describeCh. problematicunas three separate species, twice in 1932, and once in 1933. Images
of the types providedybthe MNHN (Fig.23i 27) are sufficient to determine that all three names
belong to the same species. In terms of prioGty, sublavaés a junior synonym having been
published a year after the other two species, however the remaining species weredliestréd
same paper, and both were described at the species level. According to the International Code of
Zoological Nomenclature article 24.2.2, in such cases the choice of which name takes priority
goes to the first revisor. As the first revisor, | noateCh. problematicunMequignon 1942 as
the senior synonym.

Chelonarium sabensidlew Species
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(Fig. 22)

Type Material: HOLOTYPE:NETHERLANDS ANTILLES; SABA, The Bottom; 17°37'36N
63°14'56W; 200m tropical; at M.V. light at nightxx. 2007 leg MPT Gillett/ Coll. MPT
Gillett;BMNH(E) 200803/ WIBF 081462 (WIBF)PARATYPES: 19 specimens total, 10
specimens sharing the same label datthe HolotypeWIBF 081462 WIBF 081472).
NETHERLANDS ANTILLES; SABA, The Bottom; 17°37'36N 63°14'56W; 200m tropical; at
M.V. light at night; xxii. 2007 leg MPT Gillett/ Coll. MPT GillettBMNH(E) 200803/ (two
specimen$VIBF 081471 WIBF 081472, irWIBF). SABA, NETH Ant:; Mountain Road; 02

OCT 2010 M. Gillet, dead; remains, SB0323/WIBF 081473 (WIBF). SABA, NETH Ant:;
Mountain Road; 11 oct 2010; M.Gillet colr; at light SBOO@iwo specimensVIBF 081474

WIBF 081458 WIBF). NETHERLANDS ANTILLES; SABA:Body hill; 6-26-X-1993

blacklight trap; T. van Oosteren/ WIBF 081459 (CMNNETHERLANDS WEST; Indies:;
SABA:Windward side; 20/111 -1990 H.V. & R.M.; Barnowski blacklight trap/ WIBF 081460
(FSCA). NETHERLANDS ANTILLES:; SABA: Windwardside; 22111 -1992 H.V.& R.M.;
Baranowski blacklight trap/ WIBF 081461 (CMNH). SABA: NETH ANTIL. 370m; Wndwrdsde
Cottege Inn; 17.62894°N 63.22995°W; 18MAY2008 at light; D.S.Sikes M.A.lvie/ WIBF 57902
(WIBF). SABA: NETH ANTIL. 533m; Maskehorne Trail; 17.62825°N 63.23570°W;

22MAY 2008 beating Mesic and rain forest; D.S.Sikes M.A. Ivie/ WIBF 057886 (WIBF).
SABA: NETH ANTIL. 565m; Mt. Scenery Trail; 17.62923°N 63.23767°W; 19MAY2008
beating; UV light: D.S. Sikes; P. Naskrecki. D.L. Wagner/ WIBF 058368 (WIBF).
Diagnosis:This is the ont species present on the island of Saba, where it is apparently endemic.
It can be distinguished from all Lesser Antill&@helonariumby the presence of many
secondary setae on the abdominal ventrites and hypomero22Zbjgand from alChelonarium

of the West Indies by the distinctive male genitalia (BRg).

Description: (Fig. 22) Length 61i 4.4 mm width 33i 2.3 mm; bodybrownor black primary
setaecolorless, nearly transparent, regularly dispersed, slightly denser dorsally than ventrally;
secondary setae whitgresent on pronotum and scutellun elytra either in defined maculae or
amorphougatchespresent throughout ventral surface

Head: front lacking secondary setae.

Thorax: pronotal disk brown, concolorous with elytra, usually with paired lateral patches of
secondary setae, sometimes with dispersed secondary setae; hypomeron with many secondary
setae; scutellum usually with distinct patchwdifite secondary setae covering most of area;
humeral area with raised, variably sized callous, sometimes not interrupting silhouette when
viewed dorsally, sometimes larger, interrupting silhouette; elytra with variable patches of
secondary setae, sometigneith large irregular patches of secondary setae, sometimes with
distinct small patches appearing as maculae; metasternum with secondary setae.

Abdomen: ventrites with secondary setamale genitalia as in (fi®22c) length 1.41.6 mm,

width 0.5 mm. Tegman length 0.9 mm, width 0.4 mm; phallobase length 0.7 mm, width 0.4 mm,
widest near base; parameres distally rounded, with 0.2 mm externally visible; proximal part
widest distally; distal part rounded apically. pgmiénted distally, forming an angtd
approximately90 degrees less strongly sclerotized near point léh§tmm endophallusvith

right lobe (when viewed froraboveg extending externally as a curved flagellate process
externally twice length of paramerésft lobe shortalmostachieving enaf phdobas.
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Distribution : All known specimens have been collected from the southern half of Saba.
Biology: Specimens of this species come to ligirid have been collected both at blacklights
and mercury vapor lights set up in or near woodland habitats on Saba.
Discussion This species is apparently endemic to the island of Saba and is likely more widely
spread on the island than is known. Much efniorth of the island is difficult to reach with at
best poor roads, however the forests in northern Saba may be good habitat for this species given
where it has been collected, and the habits of the genus.

Chelonarium sabensis an unusual species among @telonariumof the Lesser
Antilles. This species bears many secondary setae ventrally, and the primary setae are nearly
transparent; other Lesser Antillean species have no secondary setae ventrally and golden primary
setaelndeed, this species more closely resembles Greater Antillean species €lich as
beauvoisandCh. convexunmrather than any other of the Lesser Antillean species. This, when
combined with the absence of records from Montserrat, St. Kitts, Nevis, amdettene
Carribees, suggests that this species may belong to a Greater Antillean lineage.

Records Incertae Sedis

Chelonarium atrunieach, 1863:683; Dejean, 1821:48; Thunburg, 1823:4; Tigny, 1830:111;
Poey,1851:322; Sherborn, 1902:311; Méquignon 19348l&6kwelder, 1947:1.

Chelonarium convexuiMéquignon, 1932:245; Méquignon, 1933:47(kéylquignon,
1934a:46; Blackwelder, 1947:Arnette, 1983:1; Peck 2005:105

Chelonarium punctatumhunburg, 1823:4; Chevrolat, 1862;618; Blackwelder, 1947:1 (In part,
St Croix? records only).

DISCUSSION AND CONCLUSIONS

The Chelonariumof the Continental United States

There are two species now known from the continental United States, one of tDese is
lecontej the othelCh. auricomusThe identity of this second species is surprising as it was
expected that this species would be West Indian, and probably Cubaginn Bhis prediction
proved halcorrect.Chelonariumauricomuss West Indian. However rather than a distribution
including Cuba, it is found on two Lesser Antillean isladd$artinique, and St. Lucé in
addition to Florida. This distribution is vemnusual and is best explained by human activity with
the species originating in the Lesser Antilles.

There are a few reasons to suspect@atauricomuss native to the Lesser Antilles and
later moved to FloridaChelonarium auricomugas first collectd in Martinique in 1985, which
is six years prior to the first collection of the species in Florida. Although the first collection date
alone is hardly strong evidence that a species could exist for millennia in an area as populous as
Dade County Florida ithout being detected until 1991, despite its large size and attraction to
lights, is unlikely. On the other hand, that a species native to Martinique and St. Lucia would
remain undetected until 1985 is much more reasonable. AdditioG&allyguricomuslosely
resembles several other West Indian species known only from the Lesser Antilles@uch as
floccumandCh. pilosellumIf this resemblance is the result of a close phylogenetic relationship,
it weighs in favor ofCh. auricomuseing native to Martimgue and St. Lucia. The fact that this
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species has only been found in a very small part Florida, also supports the hypothesis of a Lesser
Antillean origin. Specimens were collected in Florida during the period ofi 2096 from two

small hammocks in the gater Miami area and nowhere else. This is despite collecting effort
throughout the state, including many example€lofleconteivhich have been collected in

northern Florida. Assuming that this species really is restricted to such a small area, a recent
introduction would be a reasonable explanation. However, as the species did not greatly expand
its range in the eight years between 1998 and 2006, it must not be a strong disperser (or it is not
expanding local populations to provide dispersé&elonarumfrom large islands such as Cuba
tend to have wide ranges including several islands. These large ranges are likely impossible to
maintain without the tendency to disperse over significant distances. This is probably also true of
continental species sualsCh. leconteiwhich is found throughout the southern United States.
Alternately Lesser Antillea@helonariumtend to have a very high rate of singdéand

endemism which suggests that they are less prone to disperse.@ideraicomuss the only

Lesser Antillean species not restricted to a island single bank. If weak dispersal is a character of
smaltisland species, it strongly suggests fBhat auricomusthe new Florida species, is Lesser
Antillean in origin.

The Names Recognized by Ehuignon and Taxonomic Confusion

Méquignon(1932, 1933, 1934d) reviewed the West Indtdrelonariumjisting ten
species for the bioregion. His work would be followed by Blackwelder (1947), and subsequent
authors such as Peck (2005) would use these same dégeggnor® s numer ous mi st a
however, confuse the situatidléquignonwas consistently unable to make accurate species
level determinations within the genGéelonarium

Including misidentifications, geographic misplacements, and synométgjignon
mademistakes when applying seven out of the ten names he recognized. Because of these
problems, one should be cautious about his names for his South American species or the keys he
developed for them.

All this said, the confusion surrounding the West Indiaielonariumcannot be blamed
solelyonM®q ui gnon. I ndeed, problems begin to appe:
birth. The two original species in the gertiselonariumd Ch. atrumandCh. punctatund
were described in 1801 from material collectedSyidtt, with the only locality information
bei ng Anemdemalioc 4 B¢, 3Bc) Thesesparsdabel dataare where the cracks begin
to show as it has led to serious mistakes by future authors.

Chevrolat (1863) placed the type localityGii. punctatimin Cuba, and added a
speci men from fAiBrazil, Cuba. o6 This locality w
checklist of West Indian beetles. Wolcott (1923, 1936, 1951) Qke@unctatunfor several
specimens from Puerto Rico. The pattern of gishe nameCh. punctatunfor Chelonarium
from islands such as Cuba and Puerto Rico would probably have continued Nashomnon
(1934a) determined that the specimen of Chevrolat was not ifapunctatumMéquignon
instead designated the Chevrolat specimen as the holot@ie pfoblematicumrhen he
placed the type locality &h. atrumandCh. punctatunon St. Thomas in the U.S. Virgin
Islands, the former Danish West Indies which produced many Fabrician spe{Zinesesn
1964, Thompson 1981)..

Blackwelder (1947) seems to have misunderstood several of these authors and so further
added to the confusion. He includes the Chevrolat specin@h.ipunctatunwhile still listing
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Ch. problematicunas a separate and \thBpecies. This should not be possible as the Chevrolat
specimen is the holotype 6h. problematicumRather than listing St. ThomasMg&quignon
(1934a) suggested, Blackwelder included St. Croix.

Blackwelder includes South America in the rang€bf punctatum this seems to be
again due to the Chevrolat specimen, which ha
(and by extensiofh. problematicumis not South American. The specimen itself belongs to a
Cuban species. The label is given in a retoaple format with Cuba being the country and
Brazil being the city. Additionally, there are several candidates for such a locality in Cuba with
the largest being Brasil Central@amagueyProvince United States Board on Geographic
Namesl963).

The resulting problem is that neiti@h. atrumnor Ch. punctatunare West Indian
species. The holotypes for these species (Fig. 30,31) are distinct from all known West Indian
Chelonarium(Fig. 822 ) . I n the context of theésesspeobmbéhnh
not referring the West Indies but rather Bssequibaegion of what is now British Guyana. We
know from label data on a specimenfatthriubus coffea&abricius 1801 that Smidt was
collecting in Essequibo at the time (Valentine 2005). This is confirmed by the lectotype of
Attelabus atrirostrig=abricius, 1802vhich was also collected in Essequibo (AloiZaraga
2014) . Ch e v rCo.lpattabusin Guisa@rgl subseduent use ©h. atrum and Ch.
punctatunby later authors for West Indian species are mistaken, being misidentification of
specimens belonging to other species (usually e@hebeauvoisor Ch. problematicum More
information on the usage didése names can be found in the synonymical tables provided with
each speciesd treatment.

The Biogeography of West IndianChelonarium

Despite not being a West Indian spec{&s, punctatunis worth further mention. The
holotype (Fig.31) bears a strikingesemblance t€h. auicomus(Fig. 8), andCh. pilosellum
(Fig. 20) all threespeciedack secondary setae ventrally, and bear distinct, dense, and golden,
primary setae dorsally. This similarity may indicate a close relationship be@egunctatum
andLesser AntillearChelonarium which supports a South American origin for these Lesser
Antillean species.

There are n&€helonariumknown from the stretch of the Lesser Antilles containing Sint
Eustatius St. Kitts, Nevis, Montserrat, Barbuda, and Antiguae fiearest islands which have
Chelonariumare Saba in the North, and Bads=re in the south. Saba is a mere 26 kilometers
from SintEustatiusand Bass&erre is only 57 kilometers from Montserrat. Despite this
proximity, and tremendous collectingeffortn s ome of t hese i sl ands, t
Chelonariunrecords between Saba and the Guadeloupe Archipelago. Perhaps more interesting,
there are morphological differences between species found on either side of this gap. Greater
Antillean Chelonariumoften possess secondary setae on the head, hypomeron, thoracic sternites,
and abdominal ventrites, this is a condition also seen in the Saba $pecabensidut not in
any species known from south of the gap. South of this gap, themvaralspecies which
possess golden primary setae, a character unknown in Greater Ar@itlelmarium
It is not clear whether the Greater Antillean species (inclu@imgsabensjs or the Lesser
Antillean species represent monophyletic species gréigsever, it does seem possible that the
fauna north and south of this gap may be independently derived. If this is true, the absence of
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Chelonariumon islands between Saba and BaBsge can be explained by patterns of
colonization.

The similarity of Westndian species such &h. pilosellumandCh. aurocomuso the
South American speci€3h. punctatunand other unidentified species supports the idea that at
least some of the species south of the gap may be derived from the South American continent.
Thesespecies may have dispersed from south to north along the chain, either dispersing from
nearby islands or from the South American continent itself. Meanwhile the fauna of the Greater
Antilles may have one or many origin points in Central or North Amewith,species gradually
dispersing and colonizing islands from west to east. If this is the case, the gap exists because the
islands between Saba and Ba$sere have not yet been colonized@lyelonariumfrom either
side.

The Chelonariumof the Greater Antilles:

The Chelonariumof the Greater Antilles, in contrast to those of the Lesser Antilles, are
notable in that they have widespread distributions involving several island banks. All species
known from Hispaniola for example, are also found in CubareTare two exceptions to this
rule: Ch. lucidum andCh. problematicumThese two species are known only from a single
island each, Desecheo in the cas€loflucidum and Cuba in the case ©h. problematicum
One explanation for this larger distributi@nthatChelonariumon small islands may have an
extremely low chance of survival when dispersing large distances, wigdrekmariumn Cuba
might fly significant distances without leaving Cuba. This may have created an evolutionary
pressure foChelonariumliving on smaller islands, such as those in the Lesser Antilles, to fly
less often or over shorter distances when compared toeGAaaillean species. More regular
flights combined with larger target islands would increase the probability of successful
movement from one island to the next. This in turn may increase gene flow between populations
on each island.

Cuba and Hispaniola: Chelonariumof these islands have widespread distributions and
usually inhabit several widely separated islands. The most widely distributed species in the West
Indies isCh. maculatumwhich has been collected in the Bahamas, Cuba, Hispaniola, and Puerto
Rico. Likewise,Ch. convexuns known from Cuba, Hispaniola, and Puerto Rico, @hd
latosetums known from the Virgin Islands, Puerto Rico, Hispaniola, and Cuba. Although the
male genitalia are diagnostic for these species, all three species argdreiasoin terms of
external characteristics and so diagnosis is unreliable without dissections. As a result, many
femaleChelonariumfrom the Greater Antilles cannot be identified to species.

The Cayman Islands:Being isolated islands with limestone soitse Cayman Islands
seem an unlikely place to fir@helonarium. However, the Cayman Islands are home to
Chelonarium clcarium. IndeedCh. calcariumis the only species known exclusively from low
limestone islands. This species is most (ke problematicum, being darkly colored, bearing
only sparse secondary setae, and having very little variation in size of adults. Given the large
ranges of Greater Antillea@helonarium it is possible that these species are closely related.

The Puerto Rican Bank Thereare four species known from the Puerto Rican Bank with
a fifth known from nearby Desecheo Island. Of these five, three are newly described.
Identification of species on the Puerto Rican Bank is difficult, usually relying on characters of
the male genitaligfortunately it is often possible to narrow the number of species considerably
based only on external characters and locality.
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In Puerto Rico, most specimens from all species were collected from the northern half of
the island. This is unusual as the studtes in this region are composed of limestone. The only
other low limestone islands from whi€helonariumare reported are the Bahamas, Cayman
Islands and St. Croix, with the genus having not been found on Mona, in the Limestone
Caribbees, or on low limestone islands in the Virgin Islands such as Anegada. By contrast, in
Puerto Rico the genus is mostly knofkom limestonerich areas. This may indicate that the
reason for the lack of records from limestone islands is not due to limestone itself but rather from
some other cause, be that insufficient sampling effort, dry conditions, or some other property of
these islands.

There are two species known from the Virgin Islarigls:beauvoisjandCh. latosetum,
each of which seem widespread on the Puerto Rican Bank, and probably inhabit most islands
which have suitable conditions for larvae. Unfortunately, we di&maw what those conditions
might be; however, with a wide range of island sizes, elevations, and soil compositions, the
Virgin Islands would seem to be a good location to test hypotheses regarding larval habitability
for this genus.

The Chelonariumof the Lucayan Archipelago:

The Bahamas There aréwo species known from the Bahamas, one of whith,
nitidellum, is apparently endemidheother,Ch. maculatumis also known from the Greater
Antilles.

Chelonariumnitidellumis known from90 specimens, st of which were taken on
Andros Island on the Grand Bahamas Bawo specimens taken darand Bahama othe
Little Bahamas Bank may belong to a third spediesvever with so few specimens and the
high degree of similarity between the groups we areowofident in dividing themHere these
specimens are treated as belongin@honitidellumbutare not included in the type series.
Absence ofCh. nitidellumon New Providence Island is puzzling, it seems to be commonly
collected on Andros Island on the same bank. This may be an artifact of insufficient collecting
effort considering that only fou®helonariumof any speciesGh. maculatumhare known from
New Rovidence Island.

Although present throughout the Greater Antilles, in the Lucayan Archip€lago
maculaturmhas only been collected on New Providence Island. This is despite large and
successful collecting efforts on Andros Island which, like New Proweédsland, is part of the
Grand Bahamas Bank. While a distribution which includes Cuba and the Bahamas is not
unusual, it is surprising that the species was not found on Andros Island. There are two obvious
explanations for this absence: one is that fleeies was recently introduced to New Providence
Island, the second is that the species was once more widespread on the Grand Bahamas Bank but
became extirpated later from Andros Island and now is only present on New Providence Island.
Between these explations, the stronger argument is in favor of introduction. Andros Island is
larger than New Providence Island, and commonly species are extirpated from small islands
before large oneglohnsoret. al.2000) New Providence Island is also home to Nassaugjar
port city, which may have provided an avenue by wikibh maculatunmay have been
introduced. The introduction &@h.auricomusto Florida also provides evidence that such a
move is possible and over a much greater distance than what would bedrémuone/eCh.
maculatunto New Providence Island.

The Chelonariumof the Lesser Antilles
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The species of thieesser Antilles appear to display a high rate of single bank endemism
Chelonariumfloccum Ch. pilosellum andCh. sabensisre apparently restricted to a single
island, whileCh. grenadensiss apparently restricted to a single bank. The exception to this rule
is Ch. auricomuswhich is found on Martinique, St. Lucia, and southern Florida. This high rate
of endemism may be duo small islands favoring weak dispergzthelonariumwhich live on
small islands are very likely end up in the ocean if they attempt large dispersal flights, leading to
a strong selective pressure to maintain short dispersal flights.

That said, the fana of the Lesser Antilles is necessarily dispersalist. There was never a
point in history at which all current Lesser Antillean islands were connected by land bridges. The
presence o€helonariumon islands like Bass€erre means even if Lesser Antillean
Chelonariumare not strong dispersers, Lesser Antill€elonariummust be capable of
dispersal over water.

Other islands without Chelonariumrecords:

There are many islands in the West Indies from whicEmelonariumare reported,
several of which warrd further discussion. These islands are highly variable in terms of
sampling effort, climate, geology, history, and geography, with some absences being easily
explained and others far more puzzling.

There is very little collecting on many islands in West Indies, leading to a near total
absence of records of any species. Within the Lucayan Archip€lagjonariumare known only
from a few islands, which is unsurprising given how little sampling for insects has been done on
most of the archipelago. Amak Island, where major sampling has been conducted, does have a
species which appears to be quite commonly collected. There are also records from other islands
where collecting has occurred, such as Grand Bahama and New Providence Island. This suggests
thelack of records on other Lucayan Islands is possibly due to lack of collecting. Something
similar can be said of several Lesser Antillean islands. St. Vincent is a standout example as there
areChelonariumknown from the Grenadines to the south, and &tid_to the north. St. Vincent
probably has at least one specie€b€lonariumand it may be unique to the island. The
Limestone Caribees may belong to this category as well, as there is little sampling here.
However, in this case the absenc&bklonarummay be explained by other factors as well as
lack of sampling.

Climate and geology may play some role in some islands not h@helgnarium
species. Limestone sediments and dry conditions characterize many islands in the West Indies
from whichChelonariumare not known. Mona, the Limestone Caribees, and Anegada are all
limestone islands with no records@fielonarium Limestone itself is probably not the decisive
factor in terms of the habitability as the island of Vieques and the Puerto Ricbawe
Chelonariumknown from limestone rich areas, a@t. calcariumis known only from the
Cayman Islands, which are low limestone islands.

Conclusiors:

Much of what can be said of the ger@@iselonariummust be tempered with the
knowledge that more is unknown about the group than is known. Certainly, this group has been
abused taxonomically, with poor descriptions, and misidentifications being commonplace. This
has proven an impediment to work with threup; however, an even larger impediment is lack
of sampling in many key areas. The Limestone Caribees, eastern Bahamas, Turks and Cacaos,
St. Vincent and Barbados have no specimens known between them, and in at least some of these
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cases this is most likeldue to poor sampling rather than absence. Lack of specimens for some
species also frustrates attempts to capture intraspecific variation. Thankfully, no species here is
described from a single specimen. Unfortunat€ly,floccumandCh. lucidumare both
described from only two specimens. A great increase in sampling effort across the West Indian
Bioregion, with a focus on tHeucayan ArchipelagoGuadeloupe Archipelago, Limestone
Caribees, Dominica, arldesechepwould greatly increase our understandmfighe group in the
West Indieslt is important to keep in mind that this need for greater sampling and study is not
restricted taChelonarium very few specimens from any group are known fthepoorly
sampled islandisted Chelonariumis instead a gud example of a more general problem. The
actual diversity of any widespread group in the West Indies will only be discovered through
diligent study and rigorousvidespreagampling.

What can be said of the West Indi@helonariumis that the taxonomic pblems created
by previous generations of taxonomists are not intractable. Many such problems can be solved
with the aid of weHcurated research collections, and examination of internal morphology.
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TABLES AND FIGURES

Table 1. West Indian Bioregion Islands with
reported Chelonarium. Major Island groups are in  p, .0 Rican Bank
BOLD CAPS, political units are in Bold Sentence

. C Puerto Rico
Case, Geographic banks are in italics, island names ue

are in Non-Bold Sentence Case.

LUCAYAN ARCHIPELAGO

Commonwealth of the Bahamas

Little Bahama Bank
Castaway Cay
Man-O-War Cay
Great Bahama Bank
Andros Island
New Providence Island
GREATER ANTILLES
Republic of Cuba
Cuba Bank
Cuba
Cayman Islands
Grand Cayman
Cayman Brac
Jamaica
Jamaica
Haiti/Dominican Republic
Hispaniola
Commonwealth of Puerto Rico

Desecheo island

Vieques
US. Virgin Islands
Puerto Rican Bank (continued)
St. Thomas
Little St. James
British Virgin Islands
Puerto Rican Bank (continued)
Jost van Dyke
Tortola
Guana
Virgin Gorda
LESSER ANTILLES
LEEWARD ISLANDS
Northern Volcans
Saba
Department de Guadeloupe
Basse-terre
WINDWARD ISLANDS
Dominica
Martinique
St. Lucia
Grenadine bank
Grenada

Canouan



Chelonarium auricomus
n.sp
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I

MNHN

Florida,Martinique, St. Lucia,

Chelonarium atrum
Fabricius, 1801

ZMUC, Holotype

Guyana

Chelonariumbeauvoisi
Latreille, 1807

MNHN, Holotype

Cuba,Hispaniola, Guana, Puerto Rico, St. Johi
St. Thomas, Tortola

Chelonarium calcariunm.sp

RHTC

Cayman BracGrand Cayman

Chelonarium convexum
Méquignon, 1932

Lost, Neotype in
MNHN

Cuba, Hispaniola, Puerto Rico

Chelonarium cupreum BMHN, Holotype | Jamaica

Méquignon, 1932

Chelonarium floccum.sp | CMNC Dominica

Chelonarium grenadensis | CMNC Canouan Island,Grenada

n.sp

Chelonarium latosetum.sp | AMNH Guana Little Thatch Island, Little St. James,
Puerto Ricojortola Island, St. Thomas, St.
John.

Chelonarium lecontei AMNH Continental USA (for complete list of states se

Thomson, 1867 individual treatment)

Chelonarium lucidunm.sp | AMNH Desecheo island

Chelonarium maculatum
Méquignon, 1934

MCZC, Lectotype

Cuba, Hispaniola, New Providence Island,
Puerto Rico

Chelonarium nitidellunm.sp

FSCA

Andros Island, Castaway Cay, Maa-war Cay

Chelonarium pilosellum
Chevrolat, 1880

MNHN, Holotype

Basse Terre

Chelonarium problematicurr MNHN, Cuba
Méquignon, 1932 Lectotype
Cuba

= Chelonarium costatipenn¢ MNHN, Holotype
Méquignon, 1932.syn. Cuba

MNHN, Holotype
= Chelonarium sublavae
Méquignon, 19331.syn.
Chelonarium punctatum ZMUC, Holotype | Guyana
Fabricius, 1801
Chelonarium sabensissp | AMNH Saba

Table 2. Type repository and range of species of West Indian an@GhéSnarium type

localities inbold.
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Fig. 1. Comparison of the primary and secondary setae

Fig. 2. Head and antennae Gh. beauvoisA. Male, B. Female C. Mouthparts
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Fig. 3. Ventral sclerites o€h. beauvoisA) Prosternum, B) Mesoventrite and metaventrite, A)
Abdominal ventrites.

Fig. 4. Constituent parts of male genitalia A. Penis, B. Endophallus, C. Tegmen.
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Fig. 5. Hind wing ofChelonarium sabensis
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Fig. 6. Map of West Indian bioregion divided into functional geographic areas.
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distribution Florida, E) Known distribution Lesser Antilles.
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distribution.



56

yman

slands

& . @ D

Fig. 10. Chelonarium calcariumA) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution.
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Fig. 11. Chelonarium convexurd) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution



Montego Bay Q
. Ocho Rios

je

Negril

Jamaica

n \A I
Klngston

Fig. 12. Chelonarium cupreunA) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution
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Fig. 14. ChelonariumgrenadensisA) Dorsal view, B) Ventral view, C) Male genitalia, D)
Known distribution.
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Fig. 15. Chelonarium latosetun®) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution.
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Fig. 16. Chelonarium lecontei;A) Dorsal view, B) Ventraliew, C) ale genitalia
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Fig. 17. Chelonarium lucidumA) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution.
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Fig. 18. Chelonarium maculatun®) Dorsal view, B) Ventral view, C) Male genitalia, D)
Known distribution.
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Fig. 19. Chelonarium nitidellumA) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution.
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Fig. 20. Chelonarium pilosellumA) Dorsal view, B) Ventral view, C) Known distribution.



Fig. 21. Chlonarium problematicunA) Dorsal view, B)Ventral view, C) Male genitalia, D)
Known distribution.
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Fig. 22. Chelonarium sabensig) Dorsal view, B) Ventral view, C) Male genitalia, D) Known
distribution.

SYNTYPE
Chelonarium

costatipenne Méquignon,
1932

MNHN, Paris ﬁu
EC12358 C.

Fig. 23. Syntype ofCh. costatipenned) Dorsal, B) Lateral, C)h.abel data.
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SYNTYPE
Chelonarium
costatipenne Méquignon,
1932

Ex-Coll.
REITTER

HOLOTYPE
Chelonarium .
sublaeve Méquignor 1933

Fig. 25. Holotype ofCh. sublavaeA) Dorsal, B) Lateral, C) Label data.
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SYNTYPE
Chelonarium
problematicum Méquignon,
1932

MNHN, Paris }'Z2h2
EC12363

Fig. 26. Syntype ofCh. problematicumA) Dorsal, B) Lateral, Cl.abel data.

2 mm

SYNTYPE

Chelonarium _
problematicum Méquignon,
1932

e ; MNHN, Paris |[A'%
B. W 'O Eci2362 m

Fig. 27. Syntype ofCh. problematicumA) Dorsal, B) Lateral, C).abel data.
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HOLOTYPE
Chelonarium .
pilosellum Crevrolat, 1880

MNHN, Paris
EC12360

Fig. 28. Holotype ofCh. pilosellumA) Dorsal, B) Lateral, C) Label data.

Museum Paris
ex Cbll.
R.Operthur

HOLOTYPE
Chelonarium .
beauvcisi Latreille, 1807

MNHN, Paris L=
EC12357 % C

Fig. 29. Holotype ofCh. beauvoisA) Dorsal, B) Lateral, C) Label data.
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Fig. 30. Holotype ofChelonarium atrunf) Dorsal, B) Lateral, C) Ventral, D) Label data.
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Fig. 31. Lectotype ofChelonarium punctaturA) Dorsal, B) Lateral, C) Ventral, D) Label data.
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ABSTRACT
The adults of Nearctic members of the Holarctic gefmtherophagusatreille (Coleoptera:
Cryptopghagidaegre diagnosed, illustratednd a key tepecies is providedThe distribution of
the five Nearctic speciegntherophaguschraceudMelsheimerAntherophagus pallidivestis
Casey Antherophagus convexulousConte Antherophagus suturalidaeklin, Antherophagus

ruficornis Grouvelle are summarizd.Host associations are also providedAosuturalis A.
ochraceusandA. pallidivestis
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INTRODUCTION

Antherophagu®ejean 1821, is eHolarctic genudpelonging to the subfamily
Cryptophaginaén the familyCryptophagidaeBouchard et al 2011, Leschen 2pIDheadults
of this genus are often foumsh flowerswhere they wait for foraging bumble bees
(Hymenoptera: ApidaéBombusspp.). Upon encountering such a b&etherophagusse their
mandibles to strongly attach themsed\to the legs, hair, or antennae of the bee, where they
remain strongly fixed until both bee and beetle return to the nest. This is a clear example of
phoresy, and whilBombusare reported to struggle dramatically to remove attached
AntherophagugHatch1961) the beetles seem to do little if any harm to the colbtatch 1961,
Downie and Arnett 1998 _eschen 1999 The current consensus is that adults and larvae are
inquilines which feed on detritus in the n@datch 1961, Downie and Arnett 1996scha
1999. However Peltier and Hébert (2018peculate (without evidence) that they eat honey.

Blackwelder (1945) lists six speciesAxfitherophagugrom the United States and
Mexico: Antherophagus ochraceidelsheimer 1844Antherophagus pallidivestiSasey 1900,
Antherophagus convexulugConte 1863Antherophagus suturaliglaeklin 1853,
Antherophagus oregon@asey 1924Antherophagusuficornis Grouvelle 1919Antherophagus
oregonushas been subsequently synonymized witpallidivestis Hatch (1961) provided a key
to theAntherophagusf the Pacific Northwest, and other authors includiesheimer(1844)
andDownie and Arnet{1996 discussed thAntherophagusf eastern North Améra. One
problem which arises from this, however, is that the fauna of much of the Great Plains region is
undocumented, so it is not reasonable to draw a clear line of delineation between eastern and
western faunae. The most recent range informatioArfdrerophagusvas provided by Peltier
andHébert(2019) who treated the fauna of Canada and provided an identification key.

All of these papers together record only a single Montana speém&mtherophagus
ochraceu® from Anaconda, Deer Lodge Co., Monga(Peltier antHébert2019, the lat/long
for their other alleged Montana record is, according to their supplemental material, from
49.05N, 110.1833W, which is actually in southern Alberta). Peltier ahebert(2019) also
report two specied AntherophagspallidivestisandAntherophagusuturalisd from
Saskatchewan and Alberta near the Montana border. The presétberophaguspecies
near Montana, the cryptic habits of the genus, and the abundaBombtisspecies in the state
(Dolan et al. 2017), all suggest thaitherophaguss likely more diverse and widespread in
Montana than is currently reported.

Nearctic members of the genus are diagnosed based on coloration of setae, size, shape of
the body, andieographiacange (Hatch 1961, Downie and Arnett 19P@ltier and Hébert 2019

Montana sits in the gap between these studies, and although our knowledge of the
Bombusof this state has advanced rapidly in recent ydaotag et al 2017), the sameannotbe
said of our knowledge regarding their inquilines which are much more difficult to study. This
paper seeks to begin filling in that gap for Aherophagus

MATERIAL AND METHODS
Material: Specimens were viewed from the following institutions:
MTEC i Montana Entomology Collection, Bozeman, Montana, USA (Michael A. Ivie).
BMNH 1 The Natural History Museum, London, United Kingdom (Maxwell V.L. Barclay).
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Methods: Photographs were taken with a JVC (DC-K¥5U) digital camera on a
Leica® MS5 stereomicrosgee. The image layers were processed with Adémtage Pro
version 5.03. Photographs were edited using Adobe Photoshop® 2020 and formatted using
Adobe lllustrator ® 2020.

Label data are recorded following the convention of Ivie (1985) with labels detin®ate
a slash (/) and lines by a semicolon (;). The species concepts and definitions used here are the
same as those used by Peltier Biétbert2019. Unless specifically noted, all specimens are from
the MTEC.

TAXONOMIC AND DISTRIBUTIONAL RESULTS

Rangeextensions:New state records in Montana and Wyoming are reported.for
pallidivestis,andA. suturalis New county records are reported forpallidivesis, A. ochraceus,
andA. suturalis. For a summary of ranges as well as new county and state reefadwrtable
2.1.

Diagnosis:AntherophagugFig. 32i 41) can be distinguished from oth@ryptophagidae
by the single labial palopmere, absence of frontal clypeal suture, presence of prothoracic carina,
males with 55-4 tarsal formula (5-5 in female}, by the absence of obvious teeth along the
lateral margin of the pronotum, as well as by the distinct clypeal notch of the (Figle3, 35,
37, 39, 41).

Key to species of adulAntherophagus
1. Color uniformly pale, yellow, or golden, excepting darker margihesgs or antennal
insertiong(fig. 32i 35, 40, 41); densely clothed in either gold or white pubescence>sizenm,;
pronotum transverse, elytra as wide as pronotaates with clypeal notch widely open,
approximately as wide as wider tharscapg(fig. 33,35, 41) ...ccooooreiiiiiiiiiiiiieeeeen, 2
1'. Color variable, typically dark brown or reddish broig. 36 40) if pale, not uniformly so;
clothed in transparent pubescensge< 3.5mm;pronotum quadrate, narrower than elytra;

males with clypeal notch narrowly open, much narrower dtapgfig. 37, 39) ......ccceevivnne. 4

2(1) Clypeal notch of male not enclosing half of a ciftg. 41); female withapparent clypeal

NOLCN; MEBXICO. ... et e e e e e e e e e e e e e e e e e aeeeas A. ruficornis

20 Clypeal notch of mal e al fenaal withatapptemts i ng at
(0317 0 1= T= LN g o) od o TSP PPPRPPPRUURRTR 3

3(2). Pubescena# elytra and pronotum goldlypeal notchof male moreacutely rounded near
APEX(fIg. B3) i e e—— A.ochraceus

3'. Pubescence of elytra and pronotum whjtt$ypeal notchof male broadly rounded near apex

(Lo TG TS) S PRRPPP A..pallidivestis

4(1). Overall coloration uniform reddish browags concolorous with thorgkg. 38)
<P A. convexulus

46. Overall coloration variable, most often d
(fig. 36) never reddish browrlegs usually darker &#m thorax................ccoevvvvms A. suturalis

Individual Species Treatments

AntherophagusochraceusMelsheimer, 1844 Fig. 32, 33, 34)
Antherophagus ochraceoielsheimer
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Antherophagus ochracelelsheimer, 1844:11%1ubbardet al. 1878:652; Crotch 1880:43;
Wheeler 1919:1434atch 1961:209; Lengnd Wickhan1920:202; Blackwelder 1945:4; Casey
1900:88 (key)Bosquet 1989:13)ownie & Arnett 1996:1005eltier and Hébert 201862.
Antherophagus oregoni@@asey 1924:189; Hatch 1961:209
Diagnosis:Body (Fig.32) length4-5mm.Overall coloration uniform, pale golden, with dark
margins on femur and antennal insertions. Densely clothed in golden pubescence. Clypeal notch
of the male large, rounded at apex enclosing about half of a sincéler than scap@ig. 33);
clypeus of female not greatly concave.
Material Examined:

Extralimital U.S. Records:
1-Indiana, Putnum Co.,;Richard Lieber State; Recreation Area; 3 June 1986; S. MMIIBR/
147054 1-OHIO: Williams Co; Mud Lake; 18 Aug9B4;J.A.Shuey colr. MTEC 147069 1-
OHIO: Vinton Co.; Vinton Furnace. Nr; Dunda. 07 JUL 1983 M.A. Ivie ctMiTEC 1470551-
Kentucky: Madison Co; Berea College Forest; Silver Creek 269m; 37.5439N 84.2435W;
Malaise 27Aug05Sep2013MTEC 147057

Montana Records:
Carter County: 1-MONT: Carter Co.; Ridge Rd Oaks 1120m; 45.0043N 104.5218W; 09 JUNE
2013. Oak Leaf litter C.J. Hart & F.E. Etzler cdITEC 147060
Gallatin County: 1-MONTANA: Gallatin Co.; In B. centralis nedilest removed from home;
In Bozeman 27 July 2014.M. Delphia, J.L. MonteMTEC 147061 1-MONT: Gallatin Co.;
Bozeman; Patch IV WKk II; Date: VII)21)1987 Colr. R.F LaMITEC 147062 1-MONTANA.:
Gallatin Co.; InB. centralisnest;Nest removed from homé&) Bozeman 27 July 2014.M.
Delphia, J.L. MonteMTEC 147061 1-MONT: Gallatin Co.; Bozeman; Patch IV WK II; Date:
VI1)21)1987 Colr. R.F LangMTEC 147062 1- MONT: Gallatin Co.; Bozeman; Date: V81-
1986 Colr. R.F LangMTEC 1470631-MONTANA: Gallatin;Co.Fairy Lake Over flow:20
July 1994 R.S.Miller colr.px VerbascumMTEC 147074. 1- MONTANA: Gallatin; Co.
Belgrade 4400%allow Field:13 July;1998 R.S. Miller colMTEC 147071 1-Gallatin Val.
Mont.; July 9 1908Antherophagusp./MTEC 147056
Glacier County: 1-MONT: GlacierCo.; Glacier Nat. Park; St. Mary @ t.l.t.;-QD0 AUG 1991
M.M. Hooten col. MTEC 147068
Lincoln County: 1-MONT: Lincoln Co; Lk. Koocanuscdoridge;48.8208N115.2856W;
15May-20JUN2012.2660ftC.Hart,E.lvie:Malaise/MTEC 147073
Madison County: 1-MONT: Madison Co; Ennis Trail Crk; 45.4467N111.653514
30JUNE2011.3382ftdart&Stavenbait LinFnl60/MTEC 147072
Richland County: 1-MONT: Richland Co.; near Fairview @ bit; 104.0705W 47,8223N; 24
JUN 31 JUL 1992; R.G. Bramblett cdWTEC 147059 1-MONT: Richland Co.; near Fairview
@ bit; 104.0705W 47,8223N; 8 JULY 20 AUG 1993; R.G. Bramblett BOTEC 147064 1-
MONT: Richland Co.; near Fairview @ bi4.0705W 47,8223N; 8 JULY 20 AUG 1993; R.G.
Bramblett col. MTEC 147065 1- MONT: Richland Co.; NeaFairview @ bit; 104.0705W
47.8223N;24 JUN 31 JUL 199R.G.Bramblett co. MTEC 147075 1-MONT: Richland Co.;
Near Fairview @ bit; 104.0705W 47.8223t June31 Jul 1992R.G.Bramblett col.1992/
MTEC 147067
Sanders County:1-MONT: Sanders Co.; ACM RH of Thompson; 47.5883N115.2302W,;
23May-11Aug2018 750m; J.P.Kole Vane tragpfEC 147058



78

CanadaRecords
1-CANADA. Alberta; Univ. of Calgary; eco reserve; 11.VI98 hand RIF/ MW/ MTEC
147066 1-BRITISH COLUMBIA Prospect CK. W. of; Merritt LFunnel; JUNEAugust 1984/
MTEC 147070
Range CANADA: Alberta, British Colombia, New Brunswick, Northwest Territories, Nova
Scotia, Manitoba, Ontario, Prince Edward Island, Saskatchéwg. California, ldaho,
Indiana, Kentucky, Massachusetts, Minnesbtantana, Nevada, New Mexico, New York,
North Carolina, Ohio, Oregon, Pennsylvania, South Dakota, Virginia, Wisconsin.
Biology: Specimens have been taken by Lindgren fymmalaise trapsand by hand. A single
specimen was extracted from a nesBofmbus entralis

Antherophagus pallidivesti€asey 1900 (Fig34, 35, 43)

Synonymical table:

Antherophagus pallidivestiSasey
Antherophagus pallidivestiSasey, 1900: 8®Blackwelder 1945:4Hatch 1961: 209; Lengnd
Wickham1920: 202Bosquet 1989:1Feltier and HEL&2019163.
Diagnosis:Length 45mm;overall coloration uniforn{fig. 34, 35), pale golden with dark
margins on femur and antennal insertiaensely clothed with whitish or silver pubescence
clypeal notch of male largalmost semiciralar, broadly rounded at apéiig. 35); head
concave around clypeal notdfemalewith clypeus convex when viewed from above.

Material examined:

Extralimital U.S. Records
1-IDAHO: Boise Co; Boise Ridge Rd; 43.7053°N, 116.0962°W232UNE2016. J.B.Runynp
yellow blue vane traps/ MTEC 4702LEWY OMI NG. Yel |l owstone; Nationa
44 A55 06 N.-31198715;IP§fallextToDeadElk/ MTEC 1404BWYOM: Yellowstone
N.P.; Utah Dorms Elk exclosuré4.9601°N, 110.6987°W; 6283JUNE1994 1925m; D.S.Sikes,
F.ILT./MTEC14042WY OMI NG. Yel |l owst one; N a% 5 doM.a)l - PJau Iky;
13 1978 SE; Control Pitfall Trap/ MTEC 147018

Montana Records:
Flathead County: 1-MONTANA: Flathead Co.; GlacieNational Park; N. Fork Flathead area;
1988 Red Bench Fire; Study M.A. Ivie col&/ Big Prarie 3560"; old growth unburnd@5N.
R21W. Secl6; 124 JUN 91/Center flight Intercept TragM TEC 147003 1-MONT: Flathead
Co; Polebridge Hay Crk; 48.7401N 11812W; 25JUl030CT2010:3529FTlyie Lab Malaise/
MTEC 147004
Gallatin County: 1-Langohr Camp; Gallat. Co. Mont; July 4 1960; RO FroeshiviéEZC
147001 1-Bozeman, Mont.; Aug 31968; B WiegandMTEC 147002 1-MONT: Gallatin Co.;
HebgenLake AI11PD06002; 44.8026N 111.2129W; JUL 14SEPT2011:6775ft;
USDA:LnFnl,SirexTEC 147009. 1-MONT: Gallatin Co.; Bozeman Cr 6200; Interception
trap; 8 JULY-8 SEPT 1990; D.L. Gustafson CAWTEC 147014 1-MONTANA: Gallatin; Co.
Fairy Lake Over; flow: 20 July 1994; R.S. Miller Colr.; EXerbascuthMTEC 147015 1-
MONTANA: Gallatin Co.; Bridger Mts. 5600ft.; nr.M.Cottonwood Creek; 45°45'53"N
110°59'18"W;25-30JUN 2002A.S Ramsdale colrEIT riparian ForestMTEC 147017 1-
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MONT: Gallatin Co.; W. Yellowstoe AL11PD6001; 44.6858°N 111.2153°W; JUN 19
JUL2011: 6748ft; USDA:LnFnl,SireMTEC 147019 1-MONTANA: Gallatin Co.: Towne's
Harvest Garden N45°39.92W111°4.3%&t: H. maximilliani; Beetle orBombus bifarius
12Aug2014, C.M. DelphiaMTEC 147025 1-MONT: Gallatin Co.; Hyalite Cr. Langher Carp
Ground area duly 1994;K.B.Miller, colr./ MTEC 147027
Glacier County: 1-MONTANA: Glacier Co.; Glacier National PK;St.Mary; 27 JtB1JUL
1992 M.M. Hooten colr./ UV light tragMTEC 147010 2-MONT: Glacier ®.; Glacier Nat.
Park; 0626 June 1992; MM Hooten Col{(MTEC 147011 MTEC 147012)1-MONT: Glacier
Co; POEChief Mountain; 48.9967°N113.6607°\®1JULY-21 SEPT 2010, 4581ft; USDAait
LinFnl/ MTEC 147022 1-MONT: Glacier Co.; Glacier Nat. Park; St. Ma@y t.I.t.; 0210 AUG
1991 M.M. Hooten col MTEC 147023
Lincoln County: 1-MONT: Lincoln Co Lk. Koocanusa, Bridge 48.8208N 115.2856W 15May
20Jun2012,2660fC.Hart,E.lvie;Malaise/MTEC 147006 1-MONTANA: Glacier Co.; Glacier
National PK;St.Mary; 27 JUN31JUL 1992 M.M. Hooten colr./ UV light trap/MTEC 147QQr#
MONT: Lincoln Co. 2178m; Northwest Peak Trailhead; 48.9624°N115.95676WLY 11
AUG 2014 lindgrenT.Kelly&A.Dolan colrs/MTEC 147026 1- MONT: Lincoln Co Lk.
Koocanusa Sutton Rd; 48.4651N 11%2%/; 26JULY-020CT2010,2736ft; Kraus et al FIT
alder/ MTEC 147005.
Missoula County: 1- MONT: Missoula Co.; Hwy210.E of Turah 46.8198N 113.7986W,;
03JUNE19AUG 2014:3334ftF.Etzler.LF.PSBMTEC 147013
Ravalli County: 1-MONT: Ravalli Co.; Warm Spring€amp; 2425 JUNE 1994 D.L.
Gustafson Col.MTEC 147020
Sanders County:1- MONT:Sanders Co. 3 mi. SE Dixoh@ JULY 1988 M.lvie&K.Philips/
MTEC 147008

Canada Records:
1-CANADA: Alberta; Fish Creek Provincial Park; 50°55.721'N 114°03.835'W; Sweep:
22JUN2@0;J.E.SwannMTEC 147016
Range CANADA: Alberta, British Colombia, Ontario, New Brunswick, Newfoundland
USA: Colorado, Montana, Oregon, Utah, Wisconsin, Wyoming.
Biology: A. pallidivestishave been taken at Lindgren funnels, UV light traps, flight cefer
traps, and by hand. Some specimens were associateBamithus centraliandBombus
bifarious

Antherophagus suturaligsMaklin 1853 (Figures2.5, 2.6, 2.13)

Synonymical table:

Antherophagus suturaliglaklin
Antherophagus suturaligléklin, 1853:208; Crotch 1880:43; Wheeler 1919:14%ng et al.
1920: 202;Blackwelder 1945:4Hatch 1961: 210Bosquet 1989:1Feltier and Hébert
2019164.
Diagnosis:Length 35 mnt overall coloration variablenever reddish as intherophagus
convexulusmost commonly dark brown excepting anterior portion of héagl. 36), which is
pale, never reddisltlypeal notch in male sma(fig. 37).
Material Examined:
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Extralimital U.S. Records:
1-WYOM: Yellowstone N.P.JUtah Dorms Elk Exclosuré4.9601N; 110.6987W)9
23JUNE1994 1929).S.Sikes,F..T.MTEC 147042 1-WYOMING. Yellowstone; National
Park; 110°24'W 44°55N]july 27311978 15 Pitfall next to dead elk/ MTEC 147045

Montana records:
Beaverhead County:1- MONT: Beaverhead Co.; Bloody Sick Rd5.0259N113.334W;
21MAY-06AUG2018 2153m;JP Kole. Lindgren FunneMTEC 147038
Flathead County: 1-MONTANA: Flathead Co.; Glacier National Park; N. Fork Flathead area;
1988 Red Bench Fire; Study M.A. Ivie col®/Big Prairie3560'; old growthard burn T35N.
R21W. Secl6; 124 JUN191/Northflight; interceptrap/ MTEC 147031 1-MONTANA:
Flathead Co.; Glacier National Park; N. Fork Flathead &@#8 Red Bench Fire; Study M.A.
lviecolr/Quartz Ck. Trai/l Road; | odgepoi2@eJUNNbur ned
1991/ North flight; intercept trap/ MTEC I@32 1-MONTANA: Flathead Co.; Glacier National
Park; N. Fork Flathead areB988 Red Benckire; Study M.A. lvie colf S. Lone Pine Prairie;
|l odgepol e Iight bur n;-2608NA/ Seuth 1ligkit irBeecepBtap/ 3 6 0 0 6 ;
MTEC 1470401-MONTANA: Flathead Co.; Glacier National Park; N. Fork Flathead area,;
1988 Red Bench Fire; Study M.A.iévcolr N. Lone Pine Prairie; lodgepole light burn; T35N
R21W Sec 36283MAaY0%R2/&Gouth@ight intercept trap/ MTEC 147037MONTANA:
Flathead Co.; Glacier National Park; N. Fork Flathead 4/@#8 Red Bench Fire; Study M.A.
lviecol/ S.LonePaie Prairie; | odgepole | i gl8MAYurn; T35
1992 Centerflight intercept trap/ MTEC 1473B.1-MONTANA: Flathead Co.; Glacier National
Park; N. Fork Flathead areB988 Red Bench Fire; Study M.A. Ivie colr S . Big Prairie
old growth hard burn T35N, R21W, Sec16:23 JUL 1993/ Lindgren; funnel trap #2/ MTEC
147034.1-MONTANA: Flathead Co.; Glacier National Park; N. Fork Flathead dr@d3 Red
Bench Fire; Study M.A. Ivie col2miS. Polebridge R. S.; lodgepole hard burn; T344\R,
Sec36 3-B7/3AY 1992250uth flight intercept trag TEC 1470361-MONTANA:
Flathead Co.; Glacier National Park; N. Fork Flathead 4/@#8 Red Bench Fire; Study M.A.
lvie colr/ BowmanAkokola inst.; old growth hard burn3bN, R21W, Sec15 3600; 26 MAY
18JUN 91/ MTEC 147035.-MONT: Flathead Co.; Glacier Nat. Park; N.Fdéilathead R.06-
12 JULY 1989; M.A.lvie colr/ MTEC 147044.
Gallatin County: 2-MONTANA: Gallatin Co.; In B. centralis nediest removed from homén
Bozeman 27 July 2014.M. Delphia, J.L. Monte(MTEC 147039 MTEC 14041).
Liberty County: 1-MONT: Liberty Co.; Blackjack Rd. E Witlash; 48.9186N, 111.1762W,;
21May 16JULY 2015 1283n¢€;.J. Hart.LF:EtOH+MTEC 147043

Range CANADA: Alberta, British ColombiaSaskatchewan, YukokhlSA: Alaska, Colorado,
Montana, Wyoming.

Biology: Adults have been captured in a variety of traps including Lundgren funnels, pitfall
traps, flight intercept traps, and from the nedBombus centralisThis species has been taken
from Lungren funnels from Glacier National Park contairognbus bifarius, Bombus
californicus Bombus flavidusBombus insularisBombus rufocinctuandBombus suckleyi
however the association between beetles and bees in these cases can only be tangentially
inferred. For more information on these records see Table 2.2.
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Additional Remarks: A Bl oody sick roado in the verbatdi

referring to Bloody Dick Road.

Antherophagus convexuluteConte 1863:(Fig. 7,8)

Synonymical table:

Antherophagus convabus LeConte
Antherophagus convalus Leconte, 183:71;Crotch 1880:43Casey 1900:88 (key)Vheeler
1919:145Mannerheiml843:116; Blackwelder 1945:@ownie & Arnett 1996:1005; Lenet al
1920: 202Bosquet 1989:3; Peltier and Hébert 201861.
Diagnosis:Length3i 3.5mm colorationuniform, reddish brown, head and pronotum
concolorougfig. 38); several lateral rows of small dark spots visible on ejydisgpeal notch in
male smallfig. 39).
Material Examined:

Extralimital U.S. Records:
2-BuenaVistaCol.; H.F.Wickham;July 1-6'96 790088000ft/Wickham;Collection;1933MTEC
147046 MTEC 147049 2-Bayfld, Wis; Wickham.Wickham;Collection;1933/MTEC 147050
MTEC 147052 1-NatlPark 317Wy/ Coll Hubbard&SchwarzZzMTEC 147047 1-Mt. Mitchell;
N.C. 6500 Ft. VI 20 1937E.Shoemaker Collector/ Ernest Shoemaker Collection 143&C
147048 1-Lohmango; Co. N.Y.;VHII-1925/Collection;Anicolay/Antherophagusconvexulus
10322/MTEC 147051 1-Starlight Pa;VF14-21/ Ernest Shoemaker; Collection 193%6TEC
147053
Range: CANADA: Alberta, New Brunswick, Newfoundland, Nova Scotia, Manitoba, Ontario,
Quebec, SaskatchewdnSA: Minnesota, New York, North Carolina.

Antherophagus ruficornisGrouvelle 1919(Fig. 9,10)

Synonymical table

Antherophagus ruficorni&rouvelle
Antherophagus ruficorni&rouvelle, 1919: 183; Blackwelder 1945:Bhsquet 1989:13;
Leschen 1996:553
Diagnosis:length4-5mmn Overall coloration uniform, pale golden, with dark margins of femur
and antennal insertiorfg. 40); clypeal notch of male widely open anteriorly, pointed at apex
broadening greatly near mandibles, not enclosing half of a ¢iigletl). Head flat arand
clypeal notch Female like male, possessing wide clypeal notch
Material Examined: 1-Turqui; Mexico/ Fry Coll.; 1905.100.MTEC 147029 Holotype
(BMNH). 1-Turqui; Mexico/ Fry Coll.; 1905.100.MTEC 147029BMNH). 1-Ciudad, Mex.,
8100 ft. ForrerMTEC 147030(BMNH).
Range: MEXICO: Mexico.
Biology: Nothingis knownabout the biology of this species
Additional Remarks: this species is often erroneously given a range which includes Turkey.
The likely origin of this confusion is a specimen of this@ps collected in Mexico bears a label
which reads ATurqui, 6 the name of the col

m

ect
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DISCUSSION

Antherophagusre far more diverse in Montana than was previously known. In total
three speciesA. ochreacus, A. convexujundA. pallidivesti$ are row known from the state,
which means the known species of Montana matcittieerphagusf the Pacific Northwest
listed by Hatch (1967). Two North American Spediés ruficornisandA. suturali§ were not
found in Montana. However, it is possible tBaimbumests moved from other parts of the
continent may contaiAntherophagusas well.

The five Nearctic species dintherophagusire easily distinguished from one another
and appear to be evolatiarily relevant lineages. Hhowever, there is evidence to contradict host
specificity or allopatric distribution as reproductive barriers for these species. One nest belonging
to B. centralisfrom whichAntherophagusvere collected contained members dtlaiee
Montana species. This indicates that other barriers, perhaps tied to differences in the genitalia or
behavior, must be responsible for the maintenance of these lineages as discrete species.
Host associations in combination with the worlPedtierand Hébert (201%uggest that the
ranges for these species should be far wider than is currently ref@oteduscentralishas a
range which includes almost all of Montana, meaning if we exf@tierophaguspecies to
share the ranges of their hostg should expedhntherophagu# every county of Montana.

In North AmericaAntherophaguss likely to be common and widespread on the
landscape. However, these beetles lead cryptic lives and are rarely collected. Further research is
required to fully undestand the ranges and host associations.
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TABLES AND FIGURES

Species Known Distribution (State and Provinc{ Montana
Counties
Antherophagus ochraceus CANADA: Alberta, British Colombia, | Carter,
New Brunswick, Northwest Territories,| Deerlodge,
Nova Scotia, Manitoba, Ontario, Princg Gallatin,
Edward Island, Saskatchewan. Lincoln,
USA: California, Idaho, Indiana, Madison,
Kentucky, Massachusetts, Minnesota, | Richland,
Montana,Nevada, New Mexico, New | Sanders.
York, North Carolina, Ohio, Oregon,
Pennsylvania, South Dakota, Virginia,
Wisconsin.
Antherophagus pallidivestis CANADA: Alberta, British Colombia, | Flathead,
Ontario, New Brunswick, Newfoundlan Gallatin,
USA: Coloradojdaho, Montana, Glacier,
Oregon, Utah, Wisconsiiyyoming. Lincoln,
Missoula,
Ravalli,
Sanders.

Antherophagus convexulus

CANADA: Alberta, New Brunswick,
Newfoundland, Nova Scotia, Manitobal
Ontario, Quebec, Saskatchewan.
USA: Minnesota, New York, North
Carolina.

Antherophagus suturalis CANADA: Alberta, British Colombia, | Beaverhead,
Saskatchewan, Yukon. Flathead,
USA: Alaska, Coloraddylontana, Gallatin,
Wyoming. Liberty.

Antherophagus ruficornus

MEXICO: Mexico

Table 3. A summary of known distributions of NearcAntherophagusNew records are

indicated inbold.




85

Trap Location/Date

Antherophagus sp.

Bombus sp.

S. Big Prarie/ 1724 JUN
1991

Antherophagus suturaliTEC 147031

Antherophagus pallidivestd TEC 147003

Bombus californicus
MTEC 06928

Polebridge Hay Crk/
25JUL-030CT 2010

Antherophagus suturali®i TEC 147004

Bombus bifarius
MTEC 019714

Quartz Ck. Trail Road/ 19
26 JUN 1991

Antherophagus suturali®i TEC 147032

Bombus flavidus
MTEC 068200

S. Lone Pine Prairie/ 196
JUN 91

Antherophagus suturali®i TEC 147040

N. Lone Pine Prairie/ 228
MAY 1992

Antherophagus suturali®i TEC 147037

Bombus ruficinctus
MTEC 064685

Bombus bifarius
MTEC 067759

N. Fork Flathead area/ 13
20 JUL 1993

Antherophagus suturaliTEC 147033

Bombus rufocintus

MTEC 064813

S. Big Prairie/ 120 JUL
1993

Antherophagus suturaliTEC 147034

Polebridge R./ 2@7 MAY
1992

Antherophagus suturalITEC 147036

Bombus suckleyi
MTEC 068033

Bombus bifarius
MTEC 069501

Bombus bifarius
MTEC 070016

Bombus insularis
MTEC 070014

Bombus insularis
MTEC 070015

BowmartAkokola inst. 26
MAY -18 JUN 91

Antherophagus suturalITEC 147035

N.Fork Flathead R./ 0&2
JULY 1989

Antherophagus suturalITEC 147044

Table 4. A list of traps which containe@intherophagusrom Glacier National Park including

associatedBombusspecies.
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1 mm

Fig. 32. Antherophagus ochraceou3orsal aspect, male.
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0.5 mm

&

.. ) h o N 1 o\ Y \ ()
Fig. 33. AntherophaguschraceusHead, dorsal aspect,

fo

male.
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1 mm

Fig. 34. Antherophagus pallidivesti®orsal aspect, male.
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Fig. 35. Antherophagus pallidivestislead, dorsal aspect, male.



