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Abstract. In this paper the primary types of Centris bees described by the British entomologist
Theodore Dru Alison Cockerell deposited in the Natural History Museum (London) and the Oxford
University Museum of Natural History (Oxford) in the United Kingdom, as well as in the United States
National Museum (Washington), American Museum of Natural History (New York), the Academy of
Natural Sciences of Drexel University (Philadelphia), and in the California Academy of Sciences (San
Francisco) in the United States were studied. To stabilize the application of the name C. lepeletieri (=
C. haemorrhoidalis (Fabricius)), a lectotype is designated. The study of the primary types allow proposing
the revalidation of C. cisnerosi nom. rev. from the synonymy of C. agilis Smith, C. nitida geminata
nom. rev. from C. facialis Mocsary, C. rufulina nom. rev. from C. varia (Erichson), C. semilabrosa
nom. rev. from C. terminata Smith and C. triangulifera nom. rev. from C. labrosa Friese. Centris bakeri
syn. nov., C. bimaculata carrikeri syn. nov., C. fusciventris matoensis syn. nov., C. heterodonta syn. nov.
and C. elegans grenadensis syn. nov. are proposed as a new junior synonyms of C. varia, C. claripennis
Friese nom. rev., C. caurensis, C. dentata Smith and C. elegans Smith, respectively. Centris ruae is
withdrawn from the synonymy of C. transversa Pérez and proposed as a new junior synonym of C. nitida
Smith. In addition, a lectotype for C. buchholzi Herbst (= C. wilmattae) is designated. Information on
the repository of the lectotype of C. lepeletieri and images of most primary types studied here are also
provided.
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Introduction

Theodore Dru Alison Cockerell (1866—1948) was a British entomologist, systematic biologist and one
of the most important melittologist of all time (Engel & Davis 2012). His contributions to science
began during the early years of his youth. Throughout his more than four decades of activity, Cockerell
published more than 3900 articles (Zuparko 2007), becoming one of the most proliferous scientists of
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his time. Despite his large number of publications, Cockerell was harshly criticized by other colleagues
because some of his articles were exaggeratedly short and incomplete (Gardner 1999; Zuparko 2007).

As a child, Cockerell was interested in every phase of natural history, and this broad interest and
enthusiasm continued until his death (Michener 1948). He wrote extensively on land snails, moths, slugs,
fungi, mollusks, fossil insects, fish scales, sunflower taxonomy, genetics and paleobotany (Michener
1948; Gardner 1999), but his most numerous contributions were on scale insects and bees.

In 1887, Cockerell moved from Norwood, his natal city in the United Kingdom, to Westcliff, a small
town in south-central Colorado, United States, and there he began working as a biologist (Michener
1948; Rohwer 1948). Thirteen years later, he returned to England, where he started working at the
British Museum (Michener 1948), nowadays the Natural History Museum, London (NHMUK). There,
he met the renowned British explorer, naturalist and geographer Alfred Russel Wallace (1823-1913).
Cockerell became Wallace’s assistant, helping him to edit the second edition of his classic “Island Life”
(Weber 2004). Cockerell and Wallace maintained a close personal and professional relationship until the
day of Wallace’s death in November 1913 (Gardner 1999).

In 1891, Cockerell married Annie Sarah Fenn (1857-1893) (Rohwer 1948); he left the British Museum
and moved with his wife to Jamaica, where he worked as curator of the Public Museum of Kingston
(Michener 1948). That was Cockerell’s first introduction to the tropics. During his stay on the island, he
developed an intense interest in scale insects, beginning his study on the family Coccidae Fallén, 1814
(Hemiptera Linnaeus, 1758), which continued for many years (Rohwer 1948). In just a couple of years,
Cockerell recorded by himself more species for that country than had previously been reported from all
the West Indies (Schwarz 1948).

Two years later, Cockerell and his wife left Jamaica and settled in New Mexico, United States. There he
exchanged positions with the American entomologist and dipterologist Charles Henry Tyler Townsend
(1863—1944) (Michener 1948; Rohwer 1948). Cockerell became Professor of Entomology and Zoology
in 1893 at the New Mexico Agricultural College, Las Cruces (Gardner 1999), currently known as New
Mexico College of Agriculture and Mechanic Arts, New Mexico State University. During his stay
in that institution, Cockerell began his studies on Hymenoptera, mainly focusing on bees (Michener
1948). These insects were extremely numerous in New Mexico and the majority of them undescribed
(Cockerell 1935a). Wild bees interested him perhaps more than any other form of life (Schwarz 1948).
Shortly after their arrival in New Mexico, Cockerell’s wife died (Rohwer 1948).

Some years later, Cockerell married the American botanist and entomologist Wilmatte Porter (1869—1957)
with whom he moved to Boulder, Colorado (Rohwer 1948). Between 1906 and 1934, he was a professor
of Zoology at the University of Colorado (Gardner 1999) and after his retirement, he maintained an
office there, but spent part of each year elsewhere, usually in California.

Between 1946 and 1947, Cockerell visited the Escuela Agricola Panamericana in Tegucigalpa, Honduras,
for approximately six months; there he collected many bees (Michener 1948). The specimens studied
were included in what would be his last article published on Honduran bees (Cockerell 1949), which
was assembled by the American hymenopterist Karl Vorse Krombein (1912-2005) after Cockerell’s
death.

Cockerell’s bees

Cockerell is, until today, considered one of the most prolific melittologists of all time. The descriptions
of bees believed to be new was only part of his work. Extension of the geographic range of species
already known was another substantial contribution. Through one channel of publication alone — Annals
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and Magazine of Natural History — he issued about 200 successive papers devoted to descriptions and
records of bees (Schwarz 1948).

Although his work is largely purely descriptive, he also made careful observations and insights into
innumerable aspects of evolutionary biology (Engel & Davis 2012). Cockerell never found fault when
other researchers, with more material available and after more thorough study, placed his names in
synonymy; indeed, he treated many of his own names in the same way himself (Michener 1948).

Altogether, Cockerell described approximately 5500 species, subspecies and varieties of bees from
different parts of the world, as well as almost 150 genera and subgenera (Gardner 1999). His broad
vision and knowledge about the taxonomy at different levels allowed him to make contributions in all
bee families, and unlike many researchers who describe great numbers of new organisms, he never
attempted to maintain a monopoly in any of the groups in which he was interested (Michener 1948).

According to current estimates, the number of bees, including the species currently considered valid and
those still unknown to science, would approximately be 20000 (Michener 2007). On the basis of this
estimate, which is probably not excessive, one can visualize the magnitude of the individual contribution
of Cockerell in making known the diversity of these insects (Schwarz 1948).

Despite the fact that a large part of his articles dealt with the fauna of the United States, his contributions
were not limited to specific zones, countries, or biogeographical regions. Of the total number of bees
described by Cockerell, approximately 450 occur in the Neotropics (see Moure et al. 2007). In this
biogeographic region, the species of the genus Centris Fabricius, 1804 represent one of the most
important and diverse groups of solitary bees (Vivallo 2013), and as in many other groups, Cockerell
also made important contributions to the knowledge of this lineage of bees.

In this genus, Cockerell proposed 37 species and 18 subspecies published in 24 articles. Of the total
species he described, one was erroneously placed in the genus Hemisia Klug, 1807, a junior synonym
of Centris, and two in Epicharis Klug, 1807 (see Cockerell 1949). The species proposed by him
are: C. caesalpiniae Cockerell, 1897, C. caesalpiniae rhodopus Cockerell, 1897, C. hoffmanseggiae
Cockerell, 1897 (Fig. 22), C. hoffmanseggiae davidsoni Cockerell, 1904, C. morsei Cockerell, 1897
(Fig. 23) and C. rhodopus pulchrior Cockerell, 1900 (Fig. 24) from the United States; C. atripes
ferrisi Cockerell, 1924, C. cockerelli resoluta Cockerell, 1923, C. pallida callognatha Cockerell,
1923, C. rhodoleuca Cockerell, 1923, C. tiburonensis Cockerell, 1923, C. trichosoma Cockerell,
1923 and C. vanduzeei Cockerell, 1923 from Mexico; C. adani Cockerell, 1949 (Fig. 2), C. cisnerosi
(Cockerell, 1949) (Fig. 21), C. durantae Cockerell, 1949 (Fig. 15), C. inermis pallidifrons Cockerell,
1949 (Fig. 6), C. lanipes subtarsata Cockerell, 1949 (Fig. 10), C. petreae Cockerell, 1949 (Fig. 16),
C. petreae rufopicta Cockerell, 1949, C. robusta Cockerell, 1949 (Fig. 7), C. ruae Cockerell, 1949
(Fig. 13), C. rufomaculata Cockerell, 1949 (Fig. 14), C. triangulifera Cockerell, 1949 (Fig. 17) and
C. zamoranensis (Cockerell, 1949) (Fig. 20) from Honduras; C. inermis gualanensis Cockerell, 1912
(Fig. 5) and C. schwarzi Cockerell, 1919 (Fig. 28) from Guatemala; C. calloxantha Cockerell, 1919
(Fig. 30), C. chlorura Cockerell, 1919 (Fig. 25), C. escomeli Cockerell, 1926 (Fig. 29), C. euphenax
Cockerell, 1913, C. lilacina Cockerell, 1919 (Fig. 1), C. pachysoma Cockerell, 1919 (Fig. 27) and
C. wilmattae Cockerell, 1926 from Peru; C. bakeri Cockerell, 1912, C. ceratocephala Cockerell, 1912,
C. heterodonta Cockerell, 1912, C. libertatis Cockerell, 1912 and C. merrillae Cockerell, 1919 (Fig. 11)
from Brazil; C. nitens callospila Cockerell, 1937, C. lanipes ogilviei Cockerell, 1936 and C. rufulina
Cockerell, 1937 from Guyana; C. disclusa Cockerell, 1922 (Fig. 3), C. nitida geminata Cockerell, 1914
(Fig. 9) and C. semilabrosa (Cockerell, 1910) from Ecuador; C. bimaculata carrikeri Cockerell, 1919
(Fig. 26), C. fusciventris caurensis Cockerell, 1919 (Fig. 18) and C. fusciventris matoensis Cockerell,
1919 (Fig. 19) from Venezuela; C. maroniana Cockerell, 1917 from French Guiana, and the Caribbean
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species C. barbadensis Cockerell, 1939 and C. rhodadelpha Cockerell, 1939 (Fig. 12) from Barbados;
C. elegans grenadensis Cockerell, 1919 (Fig. 4) from Grenada; C. versicolor vincentana Cockerell,
1938 (Fig. 8) from Saint Vincent and the Grenadines; C. lepeletieri Cockerell, 1912 from the Dominican
Republic; and C. rufosuffusa Cockerell, 1935 from Trinidad and Tobago.

Although Cockerell described a considerable number of new taxa — 55 species and subspecies — in
Centris, more than half of them are currently considered synonyms (see Moure et al. 2007). This is
somewhat recurrent in other groups of bees described by him, probably due to the fact that many of his
species were described based on coloration, without neither considering the variation of this character,
nor using more robust morphological features that could support them as valid species.

The purpose of this article is to study taxonomically all species and subspecies of Centris bees described
by Cockerell. For this purpose, their taxonomic status is evaluated, and information is provided on the
condition and depository of the primary types used by him to describe each taxon.

Material and methods

All labels are here considered whitish and rectangular, and the data contained on them is black,
handwritten or printed, unless otherwise indicated. The specific features of the labels, like coloration
or type of writing, are given in squared brackets ([ ]). All yellow labels contain a barcode, which is part
of the database of the United States National Museum collection (NMNH). Some information on the
handwritten labels is difficult to decipher, in these cases the symbol ‘[?]” was used. The backward slash
(\) indicates different labels on the pin of the same specimen and two backward slashes (\\) indicate
information on the back of the label.

Institutional abbreviations

AMNH = American Museum of Natural History, New York, United States

ANSP = Academy of Natural Sciences of Drexel University, Philadelphia, United States
CAS = California Academy of Sciences, San Francisco, United States

HNHM = Magyar Természettudomanyi Mizeum, Budapest, Hungary

MCZ = Museum of Comparative Zoology, Harvard University, Cambridge, United States
MNHN = Muséum national d’histoire naturelle, Paris, France

MPEG = Museu Paraense Emilio Goeldi, Belém, Brazil

NHMD = Natural History Museum of Denmark, Copenhagen, Denmark

NHMUK = Natural History Museum, London, United Kingdom

NMNH = United States National Museum, Washington, United States

OUMNH = Oxford University Museum of Natural History, Oxford, United Kingdom

ZMB = Museum fiir Naturkunde, Berlin, Germany

The copyright of the photographs belongs to the NMNH. The information related is provided with the
permission of the National Museum of Natural History, Smithsonian Institution, 10™ and Constitution
Ave. N.W., Washington, DC 20560-0193 (https://www.nmnh.si.edu/).

Results

Recognition of the type specimens

According to Cockerell (1949), he divided his collection of Neotropical bees in two parts; one was sent
to the NMNH and the other to the AMNH. These two institutions house more than % of the primary
types of Centris bees described by him. The rest of the type specimens are deposited, in decreasing
order, in the collections of CAS, NHMUK, ANSP, OUMNH and ZMB. All primary types currently
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housed at CAS, except for C. hoffmanseggiae davidsoni, were collected by the American entomologist
and curator of the Department of Entomology of the California Academy of Sciences Edward Payson
Van Duzee (1861-1940) (MacFarland 1940). Probably, Cockerell studied these specimens at CAS
during a visit to California. It is not clear whether the specimens currently housed at NHMUK already
belonged to that collection or whether they were part of Cockerell’s own collection and were sent there
subsequently. Part of the type series of C. caesalpiniae and C. caesalpiniae rhodopus is currently housed
at ANSP. Those specimens bear a printed label: “1980 Loan to USNM from Acad. of Nat. Sciences at
Philadelphia”. No additional information about this was found.

All Cockerell’s primary types can be easily recognized by his handwriting style (see Horn & Kahle
1935: pl. 3, fig. 18). He labeled almost all the specimens he used in the original descriptions with the
name of the species and the words “type”, “cotype” or “co-type”. Along with these labels, the data on
collector, provenance and depository agreed with those mentioned by him in the original descriptions.
Considering this, [ am confident that the specimens examined are true Cockerell’s primary types and
fully valid for the proposal of revalidations and new synonymies, as well as for the designation of

lectotypes when necessary.

Systematics

Genus Centris Fabricius, 1804
Subgenus Centris (Aphemisia) Ayala, 2002

Centris lilacina Cockerell, 1919
Fig. 1

Centris lilacina Cockerell, 1919: 191-192.

Type data

This species was described based on a single female specimen collected by the English traveler,
naturalist, ornithologist and entomologist William Frederick Henry Rosenberg (1868—1957) who made
collecting trips to northern South America (Giinter 1912). The holotype (Fig. 1) is housed at the NMNH
under the number 21656 and has the following data label: Palcazu Peru [printed]\ Collection Rosenberg\
Centris lilacina CKll type. [handwritten]\ [red label] Type No. [printed] 21656 [handwritten] U.S.N.M.

Fig. 1. Centris lilacina Cockerell, 1919, holotype, @ (NMNH; USNM ENT 00534201). A. Frontal view.
B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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[printed]\ [yellow label] USNM ENT 00534201 [barcode]\\ DO NOT REMOVE SI DB Reference Not
a property tag T. Schultz NMNH [printed].

Type locality

Peru: Pasco department: Palcazq.

Comments

This species was correctly interpreted by Moure (2002) and Moure et al. (2007). Erroneously, Moure
(2002) considered the specimen housed at NMNH a syntype.

Subgenus Centris (Centris) Fabricius, 1804

Centris adani Cockerell, 1949
Fig. 2

Centris (Cyanocentris) adani Cockerell, 1949: 472—-473.

Type data

This species was described based on a single female specimen collected by Adan Rivera on February 9,
1948, at Zamorano, Honduras. Rivera and G. Cisneros were probably collectors who helped Cockerell
during his stay in Honduras (Jesus Orozco, pers. com.). The holotype (Fig. 2) is currently housed
at NMNH under the number 58878 and has the following data label: 192 [handwritten]\ Zamorano
Honduras Feb.9. [handwritten] Arivera [?]\ Centris adani Ckll Type. [handwritten]\ [red label] Type No
588878 [handwritten] USNM [printed]\ [yellow label] USNM ENT 00534186 [barcode] [printed]\\ DO
NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Honduras: Francisco Morazan department: Zamorano.

Fig. 2. Centris adani Cockerell, 1949, holotype, ¢ (NMNH; USNM ENT 00534186). A. Frontal view.
B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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Comments

Of the 12 species described by Cockerell in 1949, C. adani and C. cisnerosi nom. rev. are the only ones
considered valid. The former species was correctly interpreted by Snelling (1974, 1984) and Moure
et al. (2007).

Centris bakeri Cockerell, 1912
Centris (Hemisia) bakeri Cockerell, 1912a: 4243,
New junior synonym of C. (Centris) varia (Erichson, 1848).

Type data

Cockerell (1912a) described this species from a single male specimen currently housed at AMNH. The
holotype, as well as the primary types of C. heterodonta and C. libertatis (see below), were collected
during the Stanford Expedition to Brazil between the mouth of the Amazon River and Rio Grande do
Norte. The journey was coordinated by the American geologist and botanist John Casper Branner (1850—
1922) and had as members, among others, Fred Baker (1854—1938), a malacologist of the San Diego
Society of Natural History, and the student of zoology William Mann (1886—-1960). Both Baker and
Mann assisted in the work of the field trip (Oliveira 2014). According to Oliveira (2014), the researchers
collected species on the coast and backlands of Ceara and Rio Grande do Norte States, as well as along
the Madeira River, having spent a few months at the facilities of the Madeira-Mamor¢ Railway. The
holotype has the following data label: Rio Madeira Brazil Mann & Baker [printed]\ Madeira-Mamore
R.R. Co. Camp 43 [printed|\ Centris bakeri Ckll. Type. [handwritten]\ AMNH_1ZC 00323432 [data
matrix code] [printed].

Type locality

Brazil: Rondonia State: Rio Madeira.

Comments

The study of the type of Centris bakeri revealed that it corresponds to a male of C. varia with two
yellow spots on the lateral surfaces of the second tergum. The coloration of the metasoma in both
sexes of this species is very variable. Terga and sterna of specimens can be blackish, reddish brown
or orange, with or without dark brown or yellowish spots or bands. Centris varia is one of the most
widely distributed species of the subgenus C. (Centris). According to Moure et al. (2007), it occurs from
Mexico to Argentina.

Centris callospila Cockerell, 1937
Centris (Hemisia) nitens callospila Cockerell, 1937a: 1.

Type data

This species was described based on a single male specimen collected by John W. Ogilvie at Waranama,
northeastern Guyana, on November 14, 1936. Ogilvie was a Scottish immigrant who went to South
America to establish his fortune in gold prospection and exploitation of rubber tapping (Pourshariati
2017). Ogilvie, along with other people, made an expedition through the Amazon that begun in Manaus,
Brazil, and ended in Georgetown, Guyana. The purpose of that expedition was mainly ethnological
(Pourshariati 2017); however, biological collections were also made. At least some of the bees
obtained during that trip were studied by Cockerell (1936, 1937a, 1937b). Ogilvie also visited some
Caribbean islands where he collected biological samples that were subsequently sent to other scientists
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for study (see Cockerell 1938, 1939). During the collection of this new species, other Centris bees
were also caught (Cockerell 1937b). Ogilvie also captured specimens of C. denudans Lepeletier, 1841,
C. flavifrons clitelligera (Erichson, 1848) (= C. flavifrons (Fabricius, 1775)) and C. nitens Lepeletier,
1841. The holotype of C. nitens callospila is currently housed at AMNH and has the following data label:
Nov.14.J.0 [handwritten]\ Waranama, B.G., Nov. 1936 Ogilvie, Coll. [printed|\ Centris callospila CKIl.
Type. [handwritten]\ acC. 34970 [handwritten]\ AMNH_IZC 00323434 [data matrix code] [printed].

Type locality

Guyana: Waranama.

Comments

Although Cockerell labeled the type specimen as a new species, it was published as a variety of C. nitens.
This species is only known from male specimens and could actually correspond to a metander male of
C. nitens.

Centris disclusa Cockerell, 1922
Fig. 3

Centris disclusa Cockerell, 1922: 5-6.
Junior synonym of C. (Centris) maculifrons Smith, 1854 (Moure et al. 2007).

Type data

This species was described based on two male specimens collected by Francisco Campos Ribadeneira
in Posorja (“Posoya”), Ecuador. Campos (1878-1943) was an intellectual from Guayaquil and the first
Ecuadorian entomologist (Barragan et al. 2009). He collected numerous insects and created the first
entomological collection in that country (Moret 2005).

One of those males was found at NMNH under the number 24881 and bears an original Cockerell’s label
of type. The specimen (Fig. 3) has the following data label: Posorja Ecua FCamposR [printed]\ Centris
disclusa CKll Type. [handwritten]\ [red label] Type No. [printed] 24881 [handwritten] [U.S.N.M.|\
[yellow label] USNM ENT 00534192 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not

Fig. 3. Centris disclusa Cockerell, 1922, holotype, & (NMNH; USNM ENT 00534192). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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a property tag T. Schultz NMNH [printed]. The current condition and depository of the paratype are
unknown.

Type locality

Ecuador: Guayas Province: Posorja (“Posoya”).

Centris elegans grenadensis Cockerell, 1919
Fig. 4

Centris elegans grenadensis Cockerell, 1919: 186—187.
New junior synonym of C. (Centris) elegans Smith, 1874.

Type data

This subspecies was described based on a single male specimen collected by the American naturalist
Herbert Huntington Smith (1851-1919) in Grenada, Lesser Antilles. Between 1890 and 1895, Smith
spent much of his time in the employment of the West Indian Commission of the Royal Society in making
collections in some of the Windward Islands of the West Indies (Saint Vincent and the Grenadines, and
Trinidad and Tobago) (Holland 1919).

The holotype (Fig. 4) is housed at NMNH and has the following data label: Grenada W.I. H. H. Smith.
[printed] 9 [handwritten|\ Centris elegans grenadensis Ckll. Type. [handwritten]\ [yellow label] USNM
ENT 00534197 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz
NMNH [printed].

Type locality

Lesser Antilles: Grenada.

Comment

Centris elegans grenadensis only differs from C. elegans by the lighter hairs on hind legs and
mesoscutellum (Fig 3B). At NMNH, there were found three males of C. elegans, with dark hairs on legs

Fig. 4. Centris elegans grenadensis Cockerell, 1919, holotype, & (NMNH; USNM ENT 00534197).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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and mesoscutellum, which according to their labels were collected along with the holotype of C. elegans
grenadensis.

Centris inermis gualanensis Cockerell, 1912
Fig. 5

Centris inermis gualanensis Cockerell, 1912b: 568.
Junior synonym of C. (Centris) varia (Moure 1969; Roig-Alsina 2000).

Type data

This subspecies was described based on male and female specimens collected by W.P. Cockerell on
February 22-23, 1912 at Gualan, Guatemala. Cockerell (1912b) mentioned that the type specimen was
a female, but in the type series housed at NMNH, two specimens of that sex were found. Both specimens
agree with the information provided in the original description but one of them was labeled by Cockerell
himself as “type”, while the other bears a label with the word “cotype”. The holotype (Fig. 5) has the
following data label: Gualan Guat Feb. 23, 1912 40 [handwritten]\ Centris inermis gualanensis Ckll. Type
Q [handwritten]\ [red label] Type No. [printed] 23302 [handwritten] U.S.N.M. [printed]\ [yellow label]
USNM ENT 00534199 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T.
Schultz NMNH [printed]. The female paratype has the following data label: Gualan; Guat Feb. 23-12-
[handwritten]\ Centris inermis gualanensis Ckll. cotype § [handwritten]\ Paratype No [printed] 23302
[handwritten] USNM [printed]\ Centris [printed] inermis Friese @ red phase [handwritten] det Snelling
[printed] *82 [handwritten]. The male paratype has the following data label: Gualan. Guat Feb. 22-12-
1912 40 [handwritten]\ Centris inermis gualanensis CKll. cotype & [handwritten]\ Paratype [printed]
23302 [handwritten] USNM [printed]\ Centris [printed] inermis Friese @ red phase [handwritten] det
Snelling [printed] *82 [handwritten].

Type locality

Guatemala: Zacapa Department: Gualan.

Fig. 5. Centris inermis gualanensis Cockerell, 1912, holotype, ¥ (NMNH; USNM ENT 00534199).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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Comment

This subspecies was synonymized with C. inermis Friese, 1899 (Moure 1969). Subsequently, C. inermis
was cited in the synonymy of C. varia by Roig-Alsina (2000).

Centris inermis pallidifrons Cockerell, 1949
Fig. 6

Centris inermis pallidifrons Cockerell, 1949: 479.

Junior synonym of C. (Centris) varia (Snelling 1966; Moure 1969).

Type data

This subspecies was described based on an apparently large series of males collected by Wilmatte
Porter Cockerell and Adan Rivera at Zamorano and Tegucigalpa on flowers of Duranta plumieri Jacq.
(Verbenaceae). Cockerell (1949) mentioned the type specimen was numbered “58887” but in the
NMNH, two males with this number were found. One of them bears a label with the word “type” and
the other is labeled “cotype”. The holotype (Fig. 6) has the following data label: Zamorano Honduras
Feb. 8 [handwritten]\ Mrs. [?] Williams [handwritten]\ 180. [handwritten]\ Centris inermis pallidifrons
CKll type. [handwritten]\ [red label] Type No [printed] 58887 [handwritten] USNM [printed]\ [yellow
label] USNM ENT 00534207 [barcode] [printed\\ DO NOT REMOVE SI DB Reference Not a
property tag T. Schultz NMNH [printed]. The male paratype has the following data label: 180 [printed]\
Zamorano Honduras Feb. 2 [handwritten|\ Centris inermis pallidifrons CKkll cotype [handwritten]\ [red
label] Paratype No [printed] 58887 [handwritten] USNM [printed|\ C. (Centris) i. gualanensis CKll.
[handwritten] Det. J.S. Moure 19 [printed] 57 [handwritten].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Comment

Snelling (1966) proposed the synonymy between this subspecies and C. inermis gualanensis. Moure
(1969) synonymized both subspecies, along with C. robusta, with C. inermis. Later, Roig-Alsina (2000)
cited C. inermis in the synonymy of C. varia.

Fig. 6. Centris inermis pallidifrons Cockerell, 1949, holotype, ¢ (NMNH; USNM ENT 00534207).
A. Frontal view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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Centris lepeletieri Cockerell, 1912
Centris lepeletieri Cockerell, 1912c: 140.
Junior synonym of C. (Centris) haemorrhoidalis (Fabricius, 1775) (Moure 1960).

Type data

Cockerell (1912c¢) recognized the existence of two species similar to each other, which would have
been identified as C. haemorrhoidalis. According to him, the name C. haemorrhoidalis would be
applied to Jamaican specimens where males have the first four terga and the anterior half of the fifth
metallic blue, while females have the first four terga metallic blue and the rest reddish. Cockerell
mentioned that the females from Santo Domingo, Dominican Republic identified by Lepeletier (1841)
as C. haemorrhoidalis would correspond to a different species, since they have only the first three
terga blue, proposing for them the name C. lepeletieri. Cockerell (1912c) was correct in indicating
the existence of two similar species. However, C. lepeletieri was described based on specimens that
correspond to the true C. haemorrhoidalis. The Jamaican species was described several decades later
under the name C. dirrhoda Moure, 1960.

One of the females studied by Lepeletier (1841) was found at OUMNH and is here designated the
lectotype of Centris lepeletieri. The specimen has the following data label: *Du [handwritten]\ Centris
haemorrhoidalis Fabr Sto Domingo 9.

Type locality

Dominican Republic: Distrito Nacional Province: Santo Domingo (“Saint-Domingue”).

Comment

This species was correctly interpreted by Moure (1960), who cited it in the synonymy of
C. haemorrhoidalis.

Centris robusta Cockerell, 1949
Fig. 7

Centris (Rhodocentris) robusta Cockerell, 1949: 478-479.
Junior synonym of C. (Centris) varia (Moure 1969; Roig-Alsina 2000).

Type data

This species was described based on a single male specimen collected by Cockerell’s wife at Zamorano
on February 8. The holotype (Fig. 7) is housed at NMNH and has the following data label: Zamorano
Honduras Feb.8 W.P.Ckll [handwritten]\ 180 [handwritten]\ Centris wilmattae Ckll Type [handwritten]\
[red label] Type No [printed] 58886 [handwritten] USNM [printed|\ Centris robusta Ck.- Type (wilmattae
preocc.) [handwritten]\ [yellow label] USNM ENT 00534211 [barcode] [printed]\\ DO NOT REMOVE
SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Comments

Cockerell considered describing C. robusta under the name “C. wilmattae”, as an homage to his second
wife. However, this name had already been used by Cockerell (1926a) himself for a species described
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from Arequipa, southern Peru (see below). Moure (1969) synonymized C. robusta with C. inermis.
Snelling (1984) newly proposed this synonymy, apparently ignoring Moure’s paper. Later, Roig-Alsina
(2000) cited C. inermis in the synonymy of C. varia.

Fig. 7. Centris robusta Cockerell, 1949, holotype, & (NMNH; USNM ENT 00534211). A. Frontal view.
B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.

Centris rufulina Cockerell, 1937 nom. rev.
Centris rufulina Cockerell, 1937a: 1-2.

Type data

This species was described based on a single male specimen collected by John Ogilvie at Waranama,
Guyana, on November 10, 1936. The holotype is housed at AMNH under the code “acc. 34970 and has
the following data label: Nov. 10.J.0. [handwritten]\ Waranama.G., Nov. 1936 Ogilvie, Coll. [printed]\
Centris rufulina Ckll. Type. [handwritten]\ acc. 34970 [handwritten]\ AMNH_[ZC 00323440 [data
matrix code] [printed].

Type locality

Guyana: Waranama.

Comment

This species was cited as a junior synonym of C. varia (Moure et al. 2007), but it is actually a different
species. Centris rufulina is only known from the type specimen and differs from C. varia, among other
characters, by the shape of the third mandibular tooth (truncate in C. rufulina, acute in C. varia).

Centris versicolor vincentana Cockerell, 1938
Fig. 8

Centris versicolor vincentana Cockerell, 1938: 282-283.
Junior synonym of C. (Centris) versicolor (Fabricius, 1775) (Moure 1960).

Type data

This subspecies was described based on two males collected by J. Ogilvie at Saint Vincent, Lesser
Antilles, on April 12, 1938. In the original description, Cockerell (1938) did not specify which male was
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the holotype or mentioned any data that could help to recognize it. However, Moure (1960) mentioned the
type of this species was numbered 54853. In the NMNH, both specimens cited by Cockerell were found,
with the number mentioned by Moure (1960), one bearing a label “type” and the other “cotype”. The
holotype (Fig. 8) has the following data label: St. Vincent 12.4.38 J.O. [handwritten|\ Centris versicolor
vincentana Ckll Type. [handwritten]\ [red label] Type No 54853 [handwritten] USNM [printed]\ [yellow
label] USNM ENT 00534218 [barcode] [printed|\\ DO NOT REMOVE SI DB Reference Not a property
tag T. Schultz NMNH [printed]. The male paratype has the following data label: St. Vincent B.W.L.
12.4.38 (J. Ogilvie) [handwritten]\ Centris versicolor vincentana Ckll cotype [handwritten]\ [red label]
Paratype No 54853 [handwritten] USNM [printed]. Both specimens are in good condition.

Type locality

Lesser Antilles: Saint Vincent and the Grenadines: Saint Vincent Island.

Fig. 8. Centris versicolor vincentana Cockerell, 1938, holotype, & (NMNH; USNM ENT 00534218).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.

Subgenus Centris (Hemisiella) Moure, 1945
Centris barbadensis Cockerell, 1939
Centris barbadensis Cockerell, 1939: 142.

Type data

This species was described based on an undetermined number of specimens of both sexes collected by J.
Ogilvie at Barbados. Cockerell (1939) mentioned that the type of the species was a male. A male specimen
belonging to the type series is currently housed at NHMUK and was labeled as type by Cockerell
himself. Another male of the type series was found at NMNH and was labeled by Cockerell as cotype.
The female specimen mentioned in the original description was not found. The male holotype housed
at NHMUK has the following data label: [circular label with red-rimmed margin] Type [printed]\ B.M.
TYPE Hym. [printed] 17B.928 [handwritten]|\ Centris barbadensis Ckll. Type [handwritten]\ Barbados.
27.4.38. (J. Ogilvie) [handwritten]\ Type in Banks Coll. [printed]. The male paratype housed at NMNH
has the following data label: Barbados. 27.4.38. (J. Ogilvie) [handwritten]\ Centris barbadensis CKkll.
cotype [handwritten]\ Paratype [printed] 54874 [handwritten] USNM [printed].
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Type locality

Lesser Antilles: Barbados.

Comment

Moure et al. (2007) erroneously mentioned that the type series was composed of female syntypes.

Centris geminata Cockerell, 1914 nom. rev.
Fig. 9

Centris nitida geminata Cockerell, 1914: 315-316.

Type data

Cockerell described this subspecies apparently based on a single female specimen collected by the
American entomologist and naturalist Charles Thomas Brues (1879—-1955), specialist on Hymenoptera,
Diptera and on insect diet (Salt 1955), during a trip to South America. Moure et al. (2007) indicated that
it was described from syntypes. Nevertheless, only a single female with original Cockerell’s label of
“type” was found at NMNH. Due to the lack of evidence on the existence of more type specimens and
the impossibility to deduce this fact from the original description, the female housed at NMNH is here
interpreted as holotype, taking into account the information of the Cockerell’s own label. The specimen
(Fig. 9) has the following data label: Guayaquil. Ecuador, May-June 1913. C. T. Brues [printed]\ [red
label] Type No [printed] 54855 [handwritten] USNM [printed|\ Centris nitida geminata Ckll Type
[handwritten]\ [yellow label] USNM ENT 00534196 [barcode] [printed]\\ DO NOT REMOVE SI DB
Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Ecuador: Guayas Province: Guayaquil.

Comment

This species was mistakenly proposed as a junior synonym of C. facialis Mocsary, 1899 (Rasmussen &
Vivallo 2014), a species superficially similar. The study of large series of both species allowed to revert
the proposed synonymy and to consider both as valid species. Females of C. geminata and C. facialis
differ in the coloration of the prepygidial fimbriae, yellowish in the former and dark brown or blackish in

Fig. 9. Centris nitida geminata Cockerell, 1914, holotype, ¢ (NMNH; USNM ENT 00534196).
A. Frontal view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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the latter species. The males of both species differ in the size and pubescence of the hind femur (slightly
larger than the hind tibia and covered by whitish pubescence on the dorsal surface in C. geminata,
evidently larger than the hind tibia and covered completely by dark brown to black pubescence in
C. facialis).

Centris lanipes ogilviei Cockerell, 1936
Centris lanipes ogilviei Cockerell, 1936: 632.
Junior synonym of C. (Hemisiella) nigrescens Lepeletier, 1841 (Vivallo 2019a).

Type data

According to the original description, Cockerell proposed this subspecies based on two females collected
by J. Ogilvie at Onverwagt, Guyana, on January 10, 1936. The type specimen (NHMUK, examined) has
the following data label: [white circular label with red margin] Type [printed]\ Centris lanipes ogilviei
CKkll Type [handwritten]\ Onverwagt B. Guiana Jan 10’36 (J. Ogilvie) [handwritten]\ B. M. Type HYM
17B.920 [handwritten]. The type is in good condition and is coded NHMUKO010812613 in the NHMUK
data portal.

Type locality

Guyana: Onverwagt.

Centris lanipes subtarsata Cockerell, 1949
Fig. 10

Centris (Rhodocentris) lanipes subtarsata Cockerell, 1949: 476-477.
Junior synonym of C. (Hemisiella) trigonoides Lepeletier, 1841 (Snelling 1984).

Type data

Cockerell described this subspecies based on an undetermined number of male and female specimens
collected on an adobe wall at San Francisco ranch near Zamorano, Honduras, on November 10. Although
he mentioned that the type was from that locality, he failed to mention the sex of the specimen chosen.

Fig. 10. Centris lanipes subtarsata Cockerell, 1949, holotype, 4 (NMNH; USNM ENT 00534216).
A. Frontal view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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At NMNH, a male specimen was found with original labels of Cockerell, one with the name of the new
subspecies and the word “type”, and the other indicating that it was collected at an adobe wall in San
Francisco, on November 3 not 10 as Cockerell mentioned explicitly. In the same collection, a female
collected by Cockerell was found that bears an original label of Cockerell that agrees exactly with the
information provided in the original description, but mentions in Cockerell's handwriting “cotype”.
Both specimens have subtle inconsistencies on the information labels and no additional specimens of
the type series were found at NMNH or in any other collection that contains Cockerell’s types of Centris
bees (AMNH, ANSP, CAS, NHMUK, OUMNH and ZMB). Despite the differences cited above, [ am
interpreting the male specimen as the holotype of the species, following the information on its label.
The holotype (Fig. 10) has the following data label: [?] adobe wall S. Francisco finca Honduras Nov.
3 [handwritten]\ 3 [handwritten]\ Centris lanipes subtarsata Ckll Type [handwritten]\ [red label] Type
No [printed] 58884 [handwritten] USNM [printed]\ [yellow label] USNM ENT 00534216 [barcode]
[printed\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].
The female paratype has the following data label: San Francisco finca Zamorano Honduras Nov 10
[handwritten]\ 2 [handwritten]\ Centris lanipes subtarsata Ckll cotype [handwritten]\ [red label]
Allotype No. [printed] 58884 [handwritten] U.S.N.M. [printed]. The current condition and depository
of any other possible paratype are unknown.

Cockerell also mentioned a male specimen collected in San José, Guatemala on December 22, 1946, by
A. Pelén, probably Amador Pelén Cantoral (1923—2007), an former student and employee of the Escuela
Agricola Panamericana (Pitty 2008). It is not clear whether this specimen belonged to the type series,
and unfortunately, it was not found during this research.

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Comment

Moure et al. (2007) also interpreted the male specimen cited above as the holotype of this species.

Centris merrillae Cockerell, 1919
Fig. 11

Centris merrillae Cockerell, 1919: 191.
Junior synonym of C. (Hemisiella) nigrescens (Vivallo 2019a).

Type data

This species was described based on a single female specimen collected by the American limnologist
and Amazon traveler Harriet Bell Merrill (1863—-1915) during a research trip to South America.
According to Rathbun (1911), she sold to the NMNH 500 specimens of insects collected during her
expedition to Brazil, including probably the exemplar studied by Cockerell. The holotype (Fig. 11) is
housed at NMNH and has the following data label: Manaos Brazil [printed]\ Miss HBMerrill Collector
[printed] Centris merrillae Ckll Type. [handwritten]\ [red label] Type No. [printed] 21655 [handwritten]
U.S.N.M. [printed]\ [yellow label]] USNM ENT 00534204 [barcode] [printed]\\ DO NOT REMOVE SI
DB Reference Not a property tag T. Schultz NMNH [printed]. The holotype is in good condition.

Type locality

Brazil: Amazonas State: Manaus (“Manaos”).
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Fig. 11. Centris merrillae Cockerell, 1919, holotype, ¢ (NMNH; USNM ENT 00534204). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Centris rhodadelpha Cockerell, 1939
Fig. 12

Centris rhodadelpha Cockerell, 1939: 142.

Type data

This species was described based on male and female specimens collected by J. Ogilvie at Barbados
on April 25-26, 1938. Cockerell described both sexes of this species, but he did not indicate how
many specimens of each sex he used. Apparently, the type series was composed of at least one male
and two females, which were found at NMNH. The male was chosen as holotype. and it was labeled
by Cockerell as such. The male holotype (Fig. 12) has the following data label: Barbados 26-4.38 (J.
Ogilvie) [handwritten|\ Centris rhodadelpha Ckll. Type [handwritten]\ [red label] Type No [printed]
54854 [handwritten] USNM [printed]\ [yellow label] USNM ENT 00534209 [barcode] [printed]\\ DO
NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed]. The female paratype
has the following data label: Barbados 25.4.38 (J. Ogilvie) [handwritten]\ Centris rhodadelpha CKll.
cotype [handwritten]\ [red label] Paratype [printed] 54854 [handwritten] USNM [printed]. The female

Fig. 12. Centris rhodadelpha Cockerell, 1939, holotype, & (NMNH; USNM ENT 00534209). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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paratype has the following data label: Barbados 25.4.38 (J. Ogilvie) [handwritten]\ Centris rhodadelpha
CKll. cotype [handwritten]\ [red label] Paratype No [printed] 54854 [handwritten] USNM [printed].

Type locality

Lesser Antilles: Barbados.

Comment

Moure et al. (2007) mentioned the sex of the holotype erroneously.

Centris ruae Cockerell, 1949
Fig. 13

Centris (Melanocentris) ruae Cockerell, 1949: 474-475.
New junior synonym of C. (Hemisiella) nitida Smith, 1874.

Type data

This species was described based on male and female specimens collected in Honduras. The female
holotype was collected on March 30 at Escuela Agricola Panamericana by Rua Williams, the wife of
the American explorer and botanist Louis Otho Williams, who worked on the flora of Central America
(Burger 1991). According to the original description, the type series was composed of another female
specimen collected by Adan Rivera on April 8 and two males collected by Wilmatte P. Cockerell and
Adan Rivera on January 28. The holotype (Fig. 13) is currently housed at NMNH and has the following
data label: Zamorano Honduras March 30 Mrs. Williams [handwritten]\ Centris ruae Ckll Type\ [red
label] Type No [printed] 58880 [handwritten] USNM [printed]\ [yellow label] USNM ENT 00534212
[barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH
[printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Fig. 13. Centris ruae Cockerell, 1949, holotype, ¥ (NMNH; USNM ENT 00534212). A. Frontal view.
B. Habitus, lateral view. Scale bars: A =1 mm; B =2 mm.
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Comment

Snelling (1984) mentioned, he studied the type specimen of C. ruae, considering it conspecific with
C. transversa Pérez, 1905. It is not clear whether he studied the type of the latter species to propose
the mentioned synonymy, but according to the information he cited in his article, apparently he did not,
assuming the differences between both species as a result of variation. The study of both type specimens
allows recognizing C. transversa and C. ruae as different species, and proposing the transfer of the latter
from the synonymy of the former species to the synonymy of C. nitida.

Centris rufomaculata Cockerell, 1949
Fig. 14

Centris rufomaculata Cockerell, 1949: 476.
Junior synonym of C. trigonoides (Snelling 1984).

Type data

This species was described based on a single male specimen collected on February 7 at Zamorano,
Honduras. The holotype (Fig. 14) is housed at NMNH and has the following data label: Zamorano
Honduras Feb. 7. [handwritten]\ 30 [handwritten]\ Centris rufomaculata Ckll Type [handwritten]\ [red
label] Type No [printed] 58883 [handwritten] USNM [printed]\ [yellow label] USNM ENT 00534213
[barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH

[printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Fig. 14. Centris rufomaculata Cockerell, 1949, holotype, & (NMNH; USNM ENT 00534213). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Subgenus Centris (Heterocentris) Cockerell, 1899
Centris ceratocephala Cockerell, 1912
Centris ceratocephala Cockerell, 1912a: 45.

Junior synonym of C. (Heterocentris) bicornuta Mocsary, 1899 (Moure et al. 2007).
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Type data

Cockerell (1912a) did not specify how many females he used to describe this species, but according
to the labels of the type housed at AMNH, apparently he had only one specimen available collected
by William Mann and Fred Baker in northern Brazil during the Stanford Expedition. This specimen is
herein considered holotype, it is in good condition, with the following data label: Manaos, Brazil Mann
& Baker [printed]\ Centris ceratocephala Ckll Type. [handwritten]\ ac 33337 [handwritten]\ AMNH
1ZC 00323435 [data matrix code] [printed].

Type locality

Brazil: Amazonas State: Manaus (“Manaos”™).

Comments

Moure et al. (2007) were not able to find the depository of the holotype of this species. Centris bicornuta
occurs from Mexico to Argentina (Snelling 1984; Roig-Alsina 2000). According to the accession
book at the AMNH, the number 33337 was assigned to about 100 specimens that were sent from
Cockerell’s collection to the AMNH. This number is also present on the labels of the primary types of
C. ceratocephala, C. euphenax, C. libertatis, C. maroniana and C. wilmattae (see below).

Centris durantae Cockerell, 1949
Fig. 15

Centris (Melanocentris) durantae Cockerell, 1949: 474.
Junior synonym of C. (Heterocentris) analis (Fabricius, 1804) (Michener 1954; Moure 1960).

Type data

This species was described based on a single male specimen collected by Wilmatte Cockerell on
February 2, foraging on Duranta plumieri (Fabaceae). The holotype (Fig. 15) is currently housed at
NMNH and has the following data label: 179a [?] [handwritten]\ Zamorano on Duranta [?] Feb 2 W.P.
Ckll [handwritten|\ Centris durantae Ckll Type. [handwritten]\ [red label] Type No [printed] 58879
[handwritten] USNM [printed]\ [yellow label] USNM ENT 00534198 [barcode] [printed]\\ DO NOT
REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Fig. 15. Centris durantae Cockerell, 1949, holotype, & (NMNH; USNM ENT 00534198). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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Type locality

Honduras: Francisco Morazan Department: Zamorano.

Centris petreae Cockerell, 1949
Fig. 16

Centris (Melanocentris) petreae Cockerell, 1949; 475.
Junior synonym of C. (Heterocentris) analis (Michener 1954; Moure 1960).

Type data

This species was described based on a single male specimen collected by Rua Williams in January at
Zamorano, Honduras, foraging on Petrea voluvilis L. (Verbenaceae). The specimen (Fig. 16) is housed
at NMNH and has the following data label: Zamorano Honduras Jan 11 Rua Williams [handwritten]\
140 [handwritten]\ Centris petreae CKll type [handwritten]\ [red label] Type No [printed] 58881
[handwritten] USNM [printed]\ [yellow label] USNM ENT 00534210 [barcode] [printed]\\ DO NOT
REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Fig. 16. Centris petreae Cockerell, 1949, holotype, & (NMNH; USNM ENT 00534210). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Centris petreae rufopicta Cockerell, 1949
Centris (Melanocentris) petreae rufopicta Cockerell, 1949: 475-476.
Junior synonym of C. (Heterocentris) analis (Michener 1954; Moure 1960).

Type data

Cockerell (1949) described this subspecies based on a single male specimen collected by Rua Williams
on January 11 at Zamorano, Honduras, apparently along with the type specimen of C. petreae. The
head of the type is detached and stored in a pinned plastic recipient. The specimen is housed at NMNH
and has the following data label: [?]\ Zamorano Honduras Jan. 11 Rua Williams [handwritten]\ Centris
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petreae rufopicta Ckll Type [handwritten]\ [red label] Type No [printed] 58882 [handwritten] USNM
[printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Comment

Taxonomic decision for synonymy: Michener (1954) proposed C. durantae, C. petreae, C. petreae
rufopicta and C. otomita Cresson, 1879 as junior synonyms of C. tofonaca Cresson, 1879. Subsequently,
Moure (1960) synonymized the latter species and C. minuta Mocsary, 1899 with C. analis.

Centris semilabrosa (Cockerell, 1910) nom. rev.
Hemisia semilabrosa Cockerell, 1910: 142.

Type data

This species was described based on a single female specimen collected by William F.H. Rosenberg in
an undetermined locality in Ecuador. The holotype was examined and is currently housed at NHMUK
bearing the following data label: [circular label with red-rimmed margin] Type [printed]\ Ecuador.
Rosenberg. 99-104- [printed]\ Hemisia semilabrosa Ckll Type. [handwritten]\ B.M. TYPE HYM.
[printed] 17B 911. [handwritten].

Type locality

Ecuador.

Comment

Centris triangulifera nom. rev., C. labrosa Friese, 1899 and C. terminata Smith, 1874 belong to a
complex internal lineage of C. (Heferocentris), which apparently also includes some undescribed
species from Central and South America. Unfortunately, a taxonomic revision of this subgenus is not
currently available, so the real identity of these species is unclear. Centris labrosa and C. triangulifera
are different species, but the type specimen of the latter is almost identical with that of C. semilabrosa,
which was proposed as a junior synonym of C. terminata (see Moure et al. 2007). Considering the
complexity of the problem, I propose to remove C. triangulifera (see below) from the synonymy of
C. labrosa — a synonymy proposed by Snelling (1984), who apparently did not study the type specimens
of the latter species — and C. semilabrosa from the synonymy of C. terminata, at least until a taxonomic
revision of this group is made that allows to distinguish the limits between each of these species.

Centris triangulifera Cockerell, 1949 nom. rev.
Fig. 17

Centris (Rhodocentris) triangulifera Cockerell, 1949: 477.

Type data

Cockerell (1949) did not mention the number of females he studied to describe this species. According to
the label of the type specimen examined at NMNH, apparently he had only a single specimen collected
by Adan Rivera on January 30 at Zamorano, Honduras. The holotype (Fig. 17) has the following data
label: Zamorano Honduras Jan 30 Adan R [handwritten] 126. [handwritten]\ Centris triangulifera Ckll
Type. [handwritten]\ [red label] Type No [printed] 58885 [handwritten] USNM [printed]\ [yellow label]
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USNM ENT 00534217 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag
T. Schultz NMNH [printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.

Fig. 17. Hemisia triangulifera Cockerell, 1949, holotype, ¥ (NMNH; USNM ENT 00534217).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.

Subgenus Centris (Melanocentris) Friese, 1901

Centris caurensis Cockerell, 1919
Fig. 18

Centris fusciventris caurensis Cockerell, 1919: 189.

Type data

This species was described based on a single male specimen collected by the American ornithologist and
entomologist Melbourne Armstrong Carriker (1879—1965). He traveled extensively throughout South

Fig. 18. Centris fusciventris caurensis Cockerell, 1919, holotype, & (NMNH; USNM ENT 00534189).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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America and collected specimens for some of the most renowned American museums of natural history,
like the AMNH, the NMNH and the Natural History Museum of Los Angeles County. The specimens
studied by Cockerell were collected during a trip to Venezuela between 1909 and 1910 (Smithsonian
Institution Archives 2019). The holotype (Fig. 18) is currently housed at NMNH and has the following
data label: Rio Mato Caura Dist Venez [printed] X.09 [handwritten]\ MACarriker collector [printed]\
Centris fusciventris var. caurensis Ckll. Type [handwritten]\ [red label] Type No [printed] 21653
[handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534189 [barcode] [printed]\\ DO NOT
REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Venezuela: Bolivar State: Rio Mato (“Caura district, Rio Mato™).

Centris fusciventris matoensis Cockerell, 1919
Fig. 19

Centris fusciventris matoensis Cockerell, 1919: 189—190.
New junior synonym of C. (Melanocentris) caurensis Cockerell, 1919.

Type data

As for Centris caurensis, the single male specimen used by Cockerell (1919) to describe this species was
also collected by Melbourne Carriker in the same locality. The holotype (Fig. 19) is housed at NMNH
and has the following data label: Rio Mato Caura Dist Venez [printed] X.09 [handwritten]\ MACarriker
collector [printed|\ Centris fusciventris var. matoensis Ckll Type [handwritten]\ [red label] Type No.
[printed] 21654 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534203 [barcode]
[printed|\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Venezuela: Bolivar State: Rio Mato (“Caura district, Rio Mato”).

Fig. 19. Centris fusciventris matoensis Cockerell, 1919, holotype, & (NMNH; USNM ENT 00534203).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.
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Comment

Cockerell (1919) cited a specimen also collected by M. Carriker at the type locality of C. fusciventris
caurensis and C. fusciventris matoensis as a subvariety of the latter subspecies. The characters cited
by him about the integument of the clypeus and the pubescence on the fourth tergum are within the
variation range of C. caurensis.

Centris maroniana Cockerell, 1917
Centris (Melanocentris) maroniana Cockerell, 1917: 475.

Type data

This species was described based on a single male specimen collected in Maroni, French Guiana.
According to the original description, the specimen belonged to the Queensland Museum and was sent
to Cockerell by Le Moult. Eugéne Le Moult (1882—1967) was a French naturalist and entomologist
specialist on butterflies who lived in French Guiana (Lhoste 1987). The holotype is housed at AMNH and
has the following data label: Guyane, Maroni. [printed]\ Centris maroniana CKll. Type [handwritten]\
ac33337 [handwritten]\ AMNH_1ZC 00323439 [data matrix code] [printed].

Type locality

French Guiana: Maroni (“Guyane, Maroni”). It is not clear whether the type specimen was collected in
Saint-Laurent-du-Maroni, one of the two sub-prefectures of French Guiana or near the Maroni River, a
natural border between French Guiana and Suriname.

Comment

This is one of the most stunning species of the subgenus C. (Melanocentris). Unfortunately, nothing is
known about its bionomy and distributional range.

Centris zamoranensis (Cockerell, 1949)
Fig. 20

Epicharis zamoranensis Cockerell, 1949: 480.
Junior synonym of C. (Melanocentris) melanochlaena Smith, 1874 (Moure et al. 2007).

Type data

This species was described based on a pair of at least two females collected by Geraldo Cisneros on
November 3 and 5 at Zamorano, Honduras. The female collected on November 3 was found at NMNH
and has the number 58888 in the catalog of types. According to the original description and the label
that the found specimen bears, it was designated by Cockerell as the holotype. The specimen (Fig. 20)
has the following data label: Zamorano. Honduras Nov. 3. (Cisneros) [handwritten]\ 17 [handwritten]\
Epicharis zamoranensis Ckll Type. [handwritten]\ [red label] Type No [printed] 58888 [handwritten]
USNM [printed|\ Centris (Melanocentris)! [handwritten]\ [yellow label] USNM ENT 00534219
[barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH
[printed]. The current condition and depository of the paratype(s) are unknown.

Type locality

Honduras: Francisco Morazan Department: Zamorano.
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Fig. 20. Epicharis zamoranensis Cockerell, 1949, holotype, $ (NMNH; USNM ENT 00534219).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.

Comment

Snelling (1984) proposed the synonymy of C. obsoleta Lepeletier, 1841, C. melanochlaena and
C. zamoranensis, following the interpretation of Friese (1901) of the former species. Centris
melanochlaena and C. zamoranensis are actually conspecific, but C. obsoleta is a different species
restricted to South America. The synonymy proposed by Snelling (1984) was corrected by Moure et al.
(2007), maintaining C. obsoleta and C. melanochlaena as different species, with C. zamoranensis as a
junior synonym of the latter.

Centris rufosuffusa Cockerell, 1935
Centris rufosuffusa Cockerell, 1935b: 12—13.

Type data

Although the original description does not mention the number of males that were studied by Cockerell
(1935Db) to describe this species, the collector’s note mentioned by him refers to an aggregation of males
in a nesting area, which leads to believe that he could have used more than one specimen. However,
one specimen studied by Cockerell (1935b) is currently housed at NHMUK bearing a label that agrees
with the information cited in the original description. Considering this, I interpret that specimen as the
holotype. It has the following data label: [circular label with red-rimmed margin] Type [printed]\ Trinidad
[printed] 2569 XI 33 [handwritten] FitzGerald [printed]\ Centris rufosuffusa Ckll Type [handwritten]\
B.M. TYPE HYM. [printed] 17b1168 [handwritten]\ T.D.A.Cockerell B.M. 1934-527. [printed].

This specimen was collected in Point Radix, southeast coast of Trinidad Island, Trinidad and Tobago, by
the Irish entomologist, ornithologist, conservationist and plant collector Leslie Desmond Edward Foster
Vesey-Fitzgerald (1910-1974). Between 1933 and 1936, he conducted research work on the biological
control of insect pests on sugar cane in Brazil, British Guiana and the British West Indies (Anonymous
1975). During this period, he collected the specimen(s) used by Cockerell (1935b) to describe this
species.

Type locality
Trinidad and Tobago: Trinidad Island: Mayo-Rio Claro region: Point Radix.

Comment

This species was correctly interpreted by Moure et al. (2007).
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Subgenus Centris (Paracentris) Cameron, 1903
Centris caesalpiniae Cockerell, 1897
Centris caesalpiniae Cockerell, 1897a: 394-395.

Type data

This species was described based on one male and three females from Las Cruces, New Mexico, United
States. According to the original description, Cockerell collected the type series on May 18, 1897, on
Caesalpinia falcaria Fischer (Caesalpiniaceae). Two females were found at ZMB and ANSP bearing
an original label of Cockerell that agrees with the data and the flower record cited by Cockerell. A
female labeled “cotype” and a male labeled “Type” by Cockerell were found at NMNH and AMNH,
respectively, but they don’t have the date of collecting or the floral host. All these four specimens must
compose the original type series studied by Cockerell. Although Cockerell (1897a) did not mention in
the original description which specimen is the holotype, it can be inferred from the label of the male
housed at AMNH. This interpretation is supported by the Articles 73.1.2 and 72.4.1.1 of the International
Code of Zoological Nomenclature (ICZN 1999). The male holotype is haused at AMNH and has the
following data label: Las Cruces NM [printed]\ C. caesalpiniae Type & [handwritten]\ AMNH_1ZC
00323433 [data matrix code] [printed]. Female paratype haused at ZMB has the following data label:
Las Cruces NM [printed]\ on Caesalpinia falcaria May 18. (Ckll) [handwritten]\ caesalpiniae cotype
[handwritten]\ Centris caesalpiniae @ Cockll [handwritten] 1910 Friese det. [printed]\ [orange label]
Typus [printed]\ Coll. Friese [printed]. Female paratype haused at ANSP has the following data label:
Las Cruces NM [printed]\ on Caesalpinia falcaria May 18. (Ckll) [handwritten]\ C. caesalpiniae Q@
cotype. [handwritten]\ [red label] Type [printed]\ 1980 Loan to USNM from Acad. of Nat. Sciences at
Philadelphia [printed]. Female paratype haused at NMNH has the following data label: Las Cruces NM
[printed]\ C. caesalpiniae Q@ cotype. [handwritten]\ [red label] Co- [handwritten] Type No. [printed]
3149 [handwritten] U.S.N.M. [printed].

Type locality

United States: New Mexico State: Las Cruces.

Centris cisnerosi (Cockerell, 1949) nom. rev.
Fig. 21

Epicharis cisnerosi Cockerell, 1949: 480.

Type data

This species was described based on a single female specimen collected by Geraldo Cisneros on
November 2, at Zamorano, central Honduras, foraging on Crotalaria L. sp. (Fabaceae). The type
specimen (Fig. 21) is currently housed at NMNH under the number 58889 and has the following data
label: Zamorano Honduras at Crotalaria Nov. 2. (Cisneros) [handwritten]\ 81 [handwritten]\ Epicharis
cisnerosi Ckll Type. [handwritten]\ Centris cisnerosi (Ckll) [handwritten] Det. J. S. Moure 19 [printed]
57 [handwritten]\ [yellow label] USNM ENT 00534191 [barcode] [printed]\\ DO NOT REMOVE SI
DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Honduras: Francisco Morazan Department: Zamorano.
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Fig. 21. Epicharis cisnerosi Cockerell, 1949, holotype, ¢ (NMNH; USNM ENT 00534191). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
Comments

This species was proposed as a junior synonym of C. agilis Smith, 1874 by Snelling (1984), but it is
actually a different, albeit similar species. Centris cisnerosi has terga 3 and 4 brown (reddish brown in
C. agilis), terga 2 to 4 covered with a light yellow pubescence (brownish in C. agilis), and the lower
half of the clypeus areolate laterally (not areolate in C. agilis). According to the morphology of the
mandible and the basitibial and pygidial plates, C. cisnerosi and C. agilis are related to one of the
internal linages of the subgenus C. (Paracentris), not to C. (Aphemisia) as mentioned by Moure et al.
(2007). No information about the person that caught the type specimen was found, but probably he was
a collector who helped Cockerell during his stay in Honduras (Jesus Orozco, pers. comm.).

Centris cockerelli resoluta Cockerell, 1923
Centris cockerelli resoluta Cockerell, 1923: 76-77.
Junior synonym of C. (Paracentris) cockerelli Fox, 1899 (Snelling 1984).

Type data

This subspecies was described based on male and female specimens collected by the American
entomologist Edward Payson Van Duzee at La Paz, Lower California, on June 3, 1921. Cockerell (1923)
designated the female as the holotype which is currently housed at CAS and has the following data label:
La Paz Baja Calif. June 3 1921 [printed]\ EPVanDuzee Collector [printed]\ Centris cockerelli resoluta
Ckll Type. @ [printed]\ California Academy of Sciences Type No. [printed] 933 [handwritten].

Type locality

Mexico: Baja California Sur State: La Paz.
Centris euphenax Cockerell, 1913
Centris euphenax Cockerell, 1913: 109-110.

Type data

This species was described based on a single male specimen collected by the American entomologist and
dipterologist Charles Henry Typer Townsend (1863—1944) on March 27 during a trip to Peru. Townsend
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went there not to study bees, but cotton pests (Evenhuis 2013). He was a difficult man to work with and
this no doubt led to his virtually isolating himself from other colleagues. Nevertheless, he and Cockerell
had a cordial relationship and that could have facilitated the sending of some bees to be studied by this
latter researcher. The male holotype, not female as mentioned in the original description, is housed at
AMNH and has the following data label: Pachacayo. Peru. March. 27 [?] 12000 ft [?] CHT Townsend.
[handwritten]\ Centris euphenax Ckll Type. [handwritten]\ ac33337 [handwritten].

Type locality
Peru: Junin Department: Pachacayo (“over 12,000 ft.”).

Comment

This species was correctly interpreted by Moure et al. (2007).
Centris ferrisi Cockerell, 1924
Centris atripes ferrisi Cockerell, 1924: 49,

Type data

This species was described based on two male specimens collected by Gordon Floyd Ferris on June
29, 1919, at La Paz, Mexico. Ferris (1893—1958) was an American entomologist specialist on ‘small
insects’, like lice, parasitic flies and small blood-sucking Hemiptera (Usinger 1959). In 1919, he
made an extensive field trip to Baja California with the American herpetologist Joseph Richard Slevin
(1881-1957), where both males studied by Cockerell (1924) were collected. In the original description,
Cockerell (1924) did not indicate which male was the holotype, and he also failed to indicate the sex
of the exemplars, citing that they were two females. Snelling (1984) recognized the latter mistake and
corrected the sex of the specimens. According to Cockerell (1924), Snelling (1984) and Moure ef al.
(2007), the type specimens are housed at CAS, but actually they are in the NMNH. One of the males
bears a label of “type” and the other was labeled as “cotype”. The holotype has the following data
label: [grey label] La Paz, Baja Calif., Mex. June 29, 1919 G. F. Ferris. [printed]|\ Centris atripes ferrisi
Ckll Type [handwritten]\ California Academy of Sciences Type No. [printed]| 2729 [handwritten]. The
male paratype has the following data label: [grey label] La Paz, Baja Calif., Mex. June 29, 1919 G. F.
Ferris. [printed]\ Centris atripes ferrisi Ckll Cotype [handwritten]\ [red label] Paratype [printed] 54875
[handwritten] USNM [printed|\ C. (Penthemisia) ferrisi Ckll [handwritten] Det. J.S.Moure 19 [printed]
57 [handwritten]\ for me a good species Moure 57.

Type locality

Mexico: Baja California Sur State: La Paz.

Comments

According to Moure et al. (2007), this species occurs only in the Mexican States of Baja California and
Baja California Sur.

Centris hoffmanseggiae Cockerell, 1897
Fig. 22

Centris hoffimanseggiae Cockerell, 1897a: 395-397.

Type data

On May 18, 1896, at Mesilla Valley, Cockerell collected, on flowers of Caesalpinia falcaria, one male
and seven females that were used to describe this species. The male of the type series is currently
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housed at NMNH and was designated by Fox (1899) as the lectotype. The specimen (Fig. 22) has the
following data label: Las Cruces Nm [printed]\ on Caesalpinia falcaria. May 18. (Ckll) [handwritten]\
C. hoffmanseggiae Type. & [handwritten]\ [red label] Type No [printed] 3148 [handwritten] USNM
[printed]\ [yellow label] USNM ENT 00534200 [barcode] [printed\\ DO NOT REMOVE SI DB
Reference Not a property tag T. Schultz NMNH [printed]. The females cited by Cockerell were not
found during this research.

Type locality

United States: New Mexico State: Las Cruces. Cockerell (1897a) mentioned that the type series was
collected at “College Farm” in Mesilla Valley. Contrary to this information, the male studied by him
bears a label of provenance of Las Cruces.

Fig. 22. Centris hoffimanseggiae Cockerell, 1897, lectotype, & (NMNH; USNM ENT 00534200).
A. Frontal view. B. Habitus, lateral view. Scale bars: A=1 mm; B =2 mm.

Centris hoffmanseggiae davidsoni Cockerell, 1904
Centris hoffmanseggiae subsp. davidsoni Cockerell, 1904a: 160.
Junior synonym of C. (Paracentris) hoffimanseggiae (Snelling 1956).

Type data

This subspecies was described based on a single male specimen collected by dr. Davidson, probably
the British geodesist, astronomer and geographer George Davidson (1825-1911), who worked in
California State since 1850 (Davenport 1937). The holotype is housed at CAS and has the following data
label: Banning [handwritten|\ Centris hoffmanseggiae davidsoni CKkll. Type. [handwritten]\ [red label]
Holotype [printed]\ California Academy of Sciences Type No. [printed] 15474 [handwritten].

Type locality
United States: California State: Banning.

Centris morsei Cockerell, 1897
Fig. 23

Centris morsei Cockerell, 1897b: 355.

Junior synonym of C. (Paracentris) caesalpiniae (Snelling 1974).
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Type data

This species was described based on a single metander male collected by the American entomologist
specialist in Orthoptera Latreille, 1793 Albert Pitts Morse (1863—1936) at Mesilla, New Mexico State
on June 28, 1897. The holotype (Fig. 23) is housed at NMNH and has the following data label: Mesilla.
N.M. June 28. A.P. Morse. [handwritten]\ C. morsei, Ckll Type. [handwritten]\ [red label] Type No.
[printed] 5096 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534205 [barcode]
[printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality
United States: New Mexico State: Mesilla (“bed of the Rio Grande™).

Fig. 23. Centris morsei Cockerell, 1897, holotype, & (NMNH; USNM ENT 00534205). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Comments

In the description of C. caesalpiniae, Cockerell (1897a) also mentioned a female collected by S. Steel on
May 17, but it is not clear whether it belonged to the type series of the species. However, that specimen
was not found in the collections visited during this research.

Moure et al. (2007) mentioned the existence of a type series of C. morsei, but this cannot be inferred
from the original description or from the label of the specimen housed at NMNH. In this collection,
another male was found with the following data label: [red label] & [handwritten] Type No [printed]
5096 [handwritten] U.S.N.M. [printed]\ C. morsei Mesilla. June 30. at fls. of Helianthus ciliaris A. P.
Morsei [handwritten]. Although this specimen bears a red label of type, it is not part of the type series
because the date of collecting is different from that cited in the original description, and it also has a
flower record not mentioned by Cockerell (1897b).

Centris pallida callognatha Cockerell, 1923
Centris pallida callognatha Cockerell, 1923: 78.
Junior synonym of C. (Paracentris) pallida Fox, 1899 (Snelling 1956).
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Type data

This subspecies was described based on a single female specimen collected by Edward P. Van Duzee
on April 11, 1921, at Guaymas, northwestern Mexico. The holotype is housed at CAS and has the
following data label: Guaymas Mex. April 11 1921 [printed]\ EPVanDuzee Collector [printed]\ Centris
pallida callognatha CKll Type [handwritten]\ California Academy of Sciences Type No. [printed] 934
[handwritten].

Type locality

Mexico: Sonora State: Guaymas.

Centris rhodoleuca Cockerell, 1923
Centris rhodoleuca Cockerell, 1923: 76.
Junior synonym of C. (Paracentris) rhodopus (Snelling 1974).

Type data

This species was described based on a single male specimen collected by E.P. Van Duzee at Punta
Willard, Isla Tiburén, on July 3, 1921. The holotype is housed at CAS and has the following data label:
Tiburon Isd Gulf Calif. July 3 1921 [printed]\ Willard’s Point Bay [printed]\ EPVanDuzee Collector
[printed|\ Centris rhodoleuca CKll. Type. [handwritten]\ California Academy of Sciences Type No.
[printed] 932 [handwritten].

Type locality

Mexico: Sonora State: Isla Tiburdn: Punta Willard.

Comment

The type specimen of Centris rhodoleuca looks very different from males of C. rhodopus, but it is
actually conspecific, corresponding to a metander male.

Centris rhodopus Cockerell, 1897
Centris caesalpiniae var. rhodopus Cockerell, 1897a: 395.

Type data

This species was described based on two males and two females collected by Cockerell in Mesilla
Valley, United States, foraging on Caesalpinia falcaria. One of those females was found at ANSP and
one male at NMNH. Both specimens bear a label “cotype” and are in good condition. According to
the treatment that Cockerell gave to his type specimens, both these exemplars must be paratypes. The
male has the following data label: Las Cruces Nm [printed]\ on Caesalpinia stricta May 18. (Ckll)
[handwritten]\ C. rhodopus cotype. & [handwritten]\ California Academy of Sciences Type No. [printed]
15473 [handwritten]. The female paratype has the following data label: Las Cruces Nm [printed]\ on
Cuaesalpinia stricta May 18. (Ckll) [handwritten]\ C. rhodopus cotype. @ [handwritten]\ [red label]
type [printed]\ 1980 Loan to USNM from Acad. of Nat. Science at Philadelphia [printed]. The current
condition and depository of the holotype are unknown.

Type locality
United States: New Mexico State: Mesilla Valley (“College Farm™).
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Centris rhodopus pulchrior Cockerell, 1900
Fig. 24

Centris rhodopus var. pulchrior Cockerell, 1900: 363.
Junior synonym of C. (Paracentris) rhodopus (Snelling 1974).

Type data

This species was described based on a single male specimen collected at Mesilla Park, New Mexico,
on June 24. The holotype (Fig. 24) is housed at NMNH and has the following data label: Mesilla Park.
June 24. (Ckll) [handwritten]\ C. rhodopus v. pulchrior Ckll Type. [handwritten]\ [red label] Type No
[printed] 5802 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534208 [barcode]
[printed|\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality
United States: New Mexico State: Mesilla Park.

Comment

Centris rhodopus pulchrior is slightly larger than normal males of C. rhodopus, the hairs on the hind
legs are lighter and the whitish bands on the terga are more defined.

Fig. 24. Centris rhodopus pulchrior Cockerell, 1900, holotype, & (NMNH; USNM ENT 00534208).
A. Frontal view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Centris tiburonensis Cockerell, 1923
Centris tiburonensis Cockerell, 1923: 78.

Type data

This species was described based on a single female specimen collected by E.P. Van Duzee at Isla
Tiburon, Mexico, on April 23, 1921. The holotype is housed at CAS and has the following data label:
Tiburon Isd Gulf Calif. Apr. 23 1921 [printed]\ Freshwater Bay [printed]\ EPVanDuzee Collector
[printed]|\ Centris tiburonensis Ckll. Type. [handwritten]\ California Academy of Sciences Type No.
[printed] 935 [handwritten].
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Type locality

Mexico: Sonora State: Isla Tiburén: Freshwater Bay.

Comment

This species was correctly interpreted by Snelling (1966) and Moure ef al. (2007).
Centris trichosoma Cockerell, 1923

Centris trichosoma Cockerell, 1923: 78-79.

Junior synonym of C. (Paracentris) pallida (Snelling 1956).

Type data

This species was described based on a male specimen collected by E.P. Van Duzee in Baja California,
Mexico. The male paratype was collected at Freshwater Bay, Tiburon Island, on April 23, 1921. These
specimens were not examined during this research.

Type locality
Mexico: Baja California State: Bahia de Los Angeles.

Centris vanduzeei Cockerell, 1923
Centris vanduzeei Cockerell, 1923: 75-76.

Type data

This species was described based on male and female specimens collected by E.P. Van Duzee during
an expedition to the Gulf of California, Mexico. The female holotype, currently housed at CAS, was
collected at San José Island on May 28, 1921, and has the following data label: San Jose 1. Gulf Calif.
May 28 1921 [printed]\ EPVanDuzee Collector [printed]\ Centris vanduzeei Ckll Type. [handwritten].

Type locality

Mexico: Baja California Sur State: Isla San José.

Comment

According to Moure et al. (2007), there is a female paratype housed at NMNH, but it was not found in
that collection.

Subgenus Centris (Penthemisia) Moure, 1950
Centris bicolorella Cockerell, 1904
Centris bicolorella Cockerell, 1904b: 235 (nom. nov. for Centris smithii Friese, 1899).
Junior synonym of C. (Penthemisia) chilensis (Spinola, 1851) (Alfken 1904).

Comment

The synonymy between C. smithii and C. chilensis was proposed in 1904 by Alfken, the same year that
Cockerell proposed the name C. bicolorella for the species described by Friese (1899). Apparently,
Cockerell did not notice the synonymy because he did not have access to Altken’s article. This can be
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supposed because Alfken’s article was published on June 30 while Cockerell’s paper appeared in the
issue released in September.

Centris wilmattae Cockerell, 1926
Centris (Trachina) wilmattae Cockerell, 1926a: 224.
Junior synonym of C. (Penthemisia) buchholzi Herbst, 1918 (Zanella 2002).

Type data

This species was described based on a single female specimen collected by Wilmatte P. Cockerell in
southern Peru on August 22. The holotype is housed at AMNH and has the following data label: Tingo.
Peru. Aug. 22. (W.P.Cockerell) [handwritten]|\ Centris wilmattae Ckll. Type. [handwritten]\ ac33337
[handwritten]\ Centris buchholzi Herbst, 1918 F. Zanella det., 1999 [printed]\ AMNH_IZC 00323441
[data matrix code] [printed].

Type locality
Peru: Arequipa Department: Tingo.

Comment

Centris buchholzi was described by Herbst (1918) based on male and female specimens collected
in Tocopilla, northern Chile. Two males of the type series are housed at MCZ, one of them with the
metasoma missing. The complete male is here designated the lectotype, and it has the following data
label: Chile 190 P. Herbst [printed] Nord Chile Tocopilla 10.X.1916 [handwritten in red ink]\ Centris
buchholzi & P. Herbst in litt. Type [handwritten in red ink]\ P. Herbst Collection [printed]\ [red label]
M.C.Z. Type [printed] 23334 [handwritten]\ MCZ-ENT 00023334 [QR code] [printed]. The male
paralectotype has the following data label: Chile 190 P. Herbst [printed] Nord Tocopilla 10.X.1916
[handwritten in red ink]\ Centris buchholzi & P. Herbst in litt. Type [handwritten in red ink]\ P. Herbst
Collection [printed]\ [red label] M.C.Z. Type [printed] 23334 [handwritten]\ MCZ-ENT 00511493 [QR
code] [printed]. The current condition and depository of the female paralectotype are unknown. The
fixation of the lectotype allows confirmation of the synonymy between this species and C. wilmattae
proposed by Zanella (2002).

Subgenus Centris (Ptilocentris) Snelling, 1984

Centris chlorura Cockerell, 1919
Fig. 25

Centris chlorura Cockerell, 1919: 188—189.

Type data

This species was described based on a single female specimen collected in the central highlands of
Peru. The holotype (Fig. 25) is housed at NMNH and has the following data label: Piches & Perene Vs
2000-3000ftPeru SocGeogdeLima [printed]\ Centris chlorura CKll. Type. [handwritten]\ [red label] Type
No. [printed] 21651 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534190 [barcode]
[printed|\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality
Peru, Junin Department (“Piches and Perene Valleys, 2000-3000 feet”).
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Fig. 25. Centris chlorura Cockerell, 1919, holotype, ¢ (NMNH; USNM ENT 00534190). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Comment

Centris chlorura has only been recorded from its type locality. Snelling (1984) erroneously proposed
this species as a junior synonym of C. festiva Smith, 1854. This mistake was emended by Moure et al.
(2007).

Subgenus Centris (Trachina) Klug, 1807

Centris bimaculata carrikeri Cockerell, 1919
Fig. 26

Centris bimaculata carrikeri Cockerell, 1919: 188.
New junior synonym of C. (Trachina) claripennis Friese, 1901.

Type data

It is not clear from the original description how many females were used by Cockerell (1919) to describe
this subspecies. However, it was apparently based on a single specimen collected by Melbourne A.
Carriker in Aroa city, northwestern Venezuela. The holotype (Fig. 26) is currently housed at NMNH
and has the following data label: Aroa Venez [printed]\ Dec. 16.10 [handwritten]\ MACarriker collector
[printed ]\ on Aster [handwritten]|\ Centris bimaculata carrikeri Ckll. Type. [handwritten]\ [red label] Type
No. [printed] 21150 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT 00534188 [barcode]
[printed|\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz NMNH [printed].

Type locality

Venezuela: Yaracuy State: Aroa.

Comments

Centris claripennis was erroneously described from Sao Paulo, southeastern Brazil. Its distribution
range in South America includes Colombia, Venezuela, and Trinidad and Tobago (unpubl. data). This
species was erroneously proposed as a junior synonym of C. fuscata Lepeletier, 1841 (Moure et al.
2007). The study of the type specimens of both species allows removing the former species from the
synonymy of the latter, proposing its revalidation. Both sexes of C. claripennis can easily be identified
by the yellowish coloration of the wings, being dark brown on the distal half.
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Fig. 26. Centris bimaculata carrikeri Cockerell, 1919, holotype, ¢ (NMNH; USNM ENT 00534188).
A. Frontal view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Centris heterodonta Cockerell, 1912
Centris (Ptilotopus) heterodonta Cockerell, 1912a: 43—44.
New junior synonym of C. (Trachina) dentata Smith, 1854.

Type data

As for Centris bakeri, the female specimen studied by Cockerell to describe this species was collected
by William Mann and Fred Baker in Rio Madeira, Rondo6nia State, northern Brazil. The holotype is
currently housed at AMNH and has the following data label: Porto Velho, Rio Madeirrazil Mann &
Baker. [printed]\ Centris heterodonta CKll. Type. [handwritten]\ ac33337 [handwritten]\ AMNH_1ZC
00323437 [data matrix] [printed].

Type locality

Brazil: Rondonia State: Rio Madeira.

Comments

The study of the type specimens of C. dentata and C. heterodonta allows proposing the synonymy
between these both species. Despite the distribution range mentioned by Moure et al. (2007), this species
occurs only in South America (unpubl. data).

Centris pachysoma Cockerell, 1919
Fig. 27

Centris pachysoma Cockerell, 1919: 189.

Type data

Cockerell (1919) described this species based on a single female specimen collected by William
Rosenberg, the same collector of the type specimen of C. calloxantha (see below). The holotype
(Fig. 27) is housed at NMNH and has the following data label: Palcazu Peru [printed]\ [?] Rosenberg
[printed|\ Centris pachysoma CKkll. Type. [handwritten]\ [red label] Type No. 21652 [handwritten]
U.S.N.M. [printed]\ [yellow label] USNM ENT 00534206 [barcode] [printed|\\ DO NOT REMOVE SI
DB Reference Not a property tag T. Schultz NMNH [printed].
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Fig. 27. Centris pachysoma Cockerell, 1919, holotype, @ (NMNH; USNM ENT 00534206). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Type locality

Peru: Pasco Department: Palcazu.

Comment

This species was correctly interpreted by Moure et al. (2007).

Centris schwarzi Cockerell, 1919
Fig. 28

Centris schwarzi Cockerell, 1919: 192.
Junior synonym of C. (Trachina) labiata Friese, 1904 (Snelling 1984).

Type data

This species was described based on a single female specimen collected in Cacao, northern Guatemala, by
two renowned entomologists, the German-American Eugene Amandus Schwarz (1844—-1928) (Howard
1928) and the American Herbert Spencer Barber (1882—1950). Both researchers were skillful collectors
specialized in the study of beetles (Caudell 1907). The holotype (Fig. 28) is currently housed at NMNH
and has the following data label: Cacao [printed] 1904 26.3 [handwritten] Guat [printed]\ Alta V. Paz
Guatemala [printed]\ Barber & Schwarz Coll [printed]|\ Centris schwarzi CKkll. Type. [handwritten]\
[red label] Type No. [printed] 21657 [handwritten] U.S.N.M. [printed]\ [yellow label] USNM ENT
00534214 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz
NMNH [printed].

Type locality

Guatemala: Alta Verapaz Department: Cacao.

Comment

Taxonomic decision for synonymy: Snelling (1984).
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Fig. 28. Centris schwarzi Cockerell, 1919, holotype, $ (NMNH; USNM ENT 00534214). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.

Subgenus Centris (Wagenknechtia) Moure, 1950

Centris escomeli Cockerell, 1926
Fig. 29

Centris escomeli Cockerell, 1926b: 28-29.

Type data

This species was described based on a couple of female and male specimens collected in Arequipa,
southern Peru. Both specimens were collected by Edmundo Escomel (1880—-1959), a Peruvian doctor
who dedicated his free time as a meticulous observer of the flora, fauna and the natural environment
(Velarde 2006). The male holotype (Fig. 29) and the female paratype are housed at the NMNH. The
holotype has the following data label: Arequipa Peru (Escomel) [handwritten]\ Centris escomeli CKkll.
Type [handwritten]\ [red label] Type No. [printed] 40493 [handwritten] U.S.N.M. [printed]\ [yellow
label] USNM ENT 00534193 [barcode] [printed|\\ DO NOT REMOVE SI DB Reference Not a property

Fig. 29. Centris escomeli Cockerell, 1926, holotype, & (NMNH; USNM ENT 00534193). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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tag T. Schultz NMNH [printed]. The female paratype has the following data label: Arequipa Peru.
(Escomel) [handwritten]\ Centris escomeli CKll. cotype & [handwritten]\ Probably is a (Wagenknechtia).

Type locality

Peru: Arequipa.

Comment

This species was correctly interpreted as a valid species by Moure et al. (2007) and Vivallo (2013).
Subgenus Centris (Xanthemisia) Moure, 1945

Centris calloxantha Cockerell, 1919
Fig. 30

Centris calloxantha Cockerell, 1919: 187.
Junior synonym of C. (Xanthemisia) bicolor Lepeletier, 1841 (Moure et al. 2007).

Type data

Cockerell (1919) did not specify how many males he studied to describe this species. According to the
labels of the type specimen housed at NMNH, it was based on a single specimen collected by William
Rosenberg in Chanchamayo, Peru. The holotype (Fig. 30) has the following data label: Chauchamayo
Peru [printed]\ From WFH Rosenberg [printed|\ Centris calloxantha CKkll. Type. [handwritten]\
[red label] Type No. [printed] 21649 [handwritten] U.S.N.M. [printed]\ [yellow label]] USNM ENT
00534187 [barcode] [printed]\\ DO NOT REMOVE SI DB Reference Not a property tag T. Schultz
NMNH [printed].

Type locality

Peru: Junin Department: Chanchamayo (“Chauchamayo”).

Fig. 30. Centris calloxantha Cockerell, 1919, holotype, & (NMNH; USNM ENT 00534187). A. Frontal
view. B. Habitus, lateral view. Scale bars: A= 1 mm; B =2 mm.
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Comment

The species described by Cockerell only differs from normal males of C. bicolor by the presence of dark
brown hairs on the mesoscutum.

Centris hyptidis group
Centris libertatis Cockerell, 1912
Centris (Ptilotopus) libertatis Cockerell, 1912a: 44-45.
Junior synonym of C. hyptidis Ducke, 1908 (Moure et al. 2007).

Type data

The type specimen of this species was collected in 1911 during the Stanford Expedition by the
embryologist Harold Heath (1868-1951) and the student of zoology William Mann (1886—1960)
(Oliveira 2014) at “Independencia”, Paraiba State, northeastern Brazil. The type specimen is currently
housed at AMNH and has the following data label: Independencia, Parahyba, Brazil Mann & Heath.
[printed|\ Centris libertatis Ckll Type. [handwritten]\ ac33337 [handwritten]\ AMNH_IZC 00323438
[data matrix code] [printed].

Type locality

Brazil: Paraiba State: Independéncia.

Discussion

As is generally the case with particularly diverse lineages, the taxonomy at specific level can be quite
complex, not only because of the large number of species described, but also because of the large
number of the synonymies proposed throughout the taxonomic history of the group. This is observed
in Centris, where approximately one third of the proposed names are currently considered synonymous
(see Moure et al. 2007).

The access to the type material, along with its careful study, allows evaluating the status of each proposed
name, as well as, in some cases, to solve misidentifications or misinterpretations that originated in the
past and have remained unnoticed until now (see, for example, Vivallo 2019, 2020). It is logical to
think that in Centris, as well as in other especially diverse groups of bees, the real number of species
will change in the future, once the primary types of all the proposed species are studied. This will allow
not only to correct erroneous identifications of specimens deposited in collections and museums, but
also to recognize and describe new species and, above all, to correctly associate the bionomic data and
ecological relationships that are being continuously published, with the real identity of the species that
are being studied.

The detailed record of the primary types, their labels and the confirmation of their repository are
fundamental steps to solve current taxonomic problems and avoid future problems related to the identity
of the species. This also allows other taxonomists to have appropriate tools to locate and recognize
which specimens were specifically studied by the authors of each species at the time they described
them, facilitating their re-study or reinterpretation if necessary.
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