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Abstract
Three new species of Macrelmis Motschulsky, 1859 are described and illustrated based on adult males from Rio de Janeiro, Minas Gerais and São Paulo states (southeastern Brazil). A new species groups definition is proposed for the genus,
with a redefinition of the former six (aristeae sp. group, celsa sp. group, isus sp. group, granigera sp. group, milleri sp.
group and striata sp. group) and designation of four new groups (alea new sp. group, amazonica new sp. group, grandis
new sp. group and jureceki new sp. group). The male genitalia of M. clypeata is illustrated for the first time and distributional maps for all species of the genus are provided.
Key words: riffle beetles, taxonomy, morphology, Atlantic Forest, Neotropics

Introduction
The genus Macrelmis Motschulsky, 1859 is a Nearctic-Neotropical group found from southern United States to
Argentina and Paraguay (Figs. 6, 7). The main character distinguishing this genus from all other elmid genera is the
presence of a short accessory stria on the base of each elytron between the first and second striae (Hinton 1940,
Brown 1972, Manzo 2005, Passos et al. 2007). Currently, 49 species of Macrelmis are known (35 in South
America, 24 in Brazil).
The species-rich genus Macrelmis was divided into several species groups in order to better compare them.
The first groups proposed were the striata-group (Hinton 1940), granigera-group (Hinton 1945), and isus-group
(Hinton 1945). Spangler (1997) added a new one, the milleri-group, based on two species from Venezuela. Besides
these, two other species groups were recognized, aristaea-group (Sampaio et al. 2012) and celsa-group (Sampaio
et al. 2012,), but just half of all these had a formal definition published (granigera, isus and milleri; Hinton 1945,
1946 and Spangler 1997, respectively), i.e., had a diagnosis which stated the delimiting characters.
Species groups can be defined as logical groupings based on overall similarities, and are proposed to facilitate
comparisons and identifications within a given genus. Differently from monophyletic groups, species groups do
not require a phylogenetic analysis, but a qualitative analysis of characters of a given set of species. The current
composition of Macrelmis groups does not help differentiation of the species due to the mix of several common
characteristics, and the absence of a standardization of defining structures. Therefore, the present contribution is an
attempt to clearly describe and delimit Macrelmis groups in a logical manner, redefining and rearranging all six
known species groups and proposing four new ones (based mainly on the morphology of the male genitalia). A
distributional map showing all known species of the genus is provided.
Additionally, three new species of Macrelmis are described and illustrated from the states of Minas Gerais, Rio
de Janeiro and São Paulo, southeastern Brazil, and the genitalia of M. clypeata (Hinton 1936) is illustrated for the
first time.
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Material and methods
The new species groups’ categorization includes 33 of the 49 known species. Of the species not included in any
species group and without the male genitalia described or illustrated (such as M. antiqua (Grouvelle 1896), M.
germaini (Grouvelle 1896), M. peruviana (Hinton 1945), M. robusta (Sharp 1882), M. granosa (Grouvelle 1896),
M. aequalis (Hinton 1937), and M. pubescens (Grouvelle 1889)), the comparison was made based on other
morphological characters available in the original description or redescriptions. M. coquereli (Grouvelle 1889), M.
dentata Motschulsky 1859, M. moesta (Horn 1870) and M. texana (Schaeffer 1911) have incomplete descriptions
and/or lack illustration of their genitalia, making impossible the comparison and discussion based on our current
proposal; therefore, these species were not included. The names of the known species groups follow their usage in
the literature; the new ones are named after the oldest species in the group. The correct spelling of Macrelmis isus
follows Jäch (2002). Adult characters were used to define and compare the species and species groups.
The maps were created using ArcGis 10 (ESRI 2011). Specimens without GPS coordinates on their labels were
georeferenced using Google Earth. The species Macrelmis antiqua does not have a precise locality in its original
description; Grouvelle (1896) cites only the name “Brazil” and does not give further information; this species is
represent by a question mark in the big map (Fig. 6). Macrelmis salti (Hinton 1936) was described from São Paulo
state, Brazil, and a more precise place was not specified; this species is also depicted with a question mark in frame
B of the map (Fig. 6).
Type specimens are deposited in the Coleção Entomológica Prof. José Alfredo Pinheiro Dutra, Departamento
de Zoologia, Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil (DZRJ). The specimens are pinned or
preserved in 80% ethyl alcohol. The morphological terminology follows mainly Hinton (1940). Male genitalia
were dissected and cleared in 10% KOH solution. The genital structures were stored in microvials with glycerin
and kept together with its respective specimen. The drawings were made with a camera lucida at the Laboratório
Integrado de Microscopia e Análise de Imagem (LIMAI-UNIRIO). The drawings were vectorized using Adobe
Illustrator Creative Clouds (Adobe Systems 2015) and the plates were built with Corel Draw X5. The pictures were
taken with a digital camera (Sony DCS-W1) attached to a stereomicroscope. Frames of a stack were fused with the
image fusion software CombineZP (Hadley 2009) to one sharp image.
Additional material examined: Macrelmis clypeata, Trinidad, 1,5KM E of Valencia, Caroni River, 10º39’N
61º15W, 11.vii.2005, 120ft. William D. Shepard leg., W.D. Shepard det. (1 male).

Results
Taxonomy
Macrelmis bocainensis sp. nov.
(Figs. 1A, B; 2A, D; 6)
Diagnosis. Pronotum with sublateral carinae, without gibbosities (1A); elytron without carina or elevations; elytral
apices non dehiscent (1A); mesotibiae bearing one cleaning fringe; parameres long, tapering to apex and curved
upward (2D); apices of parameres with sculpture similar to tubercles; apex of median lobe slender and rounded.
Description. Length 4.8–5.6 mm, width 1.76–1.92 mm. General color black; antennae, mouthparts and tarsi
reddish-brown.
Body (Figs. 1A, B) with subparallel sides; surface covered by small, rounded to oval tubercles, separated by
the distance of one tubercle, with short and sparse setae; tomentum with golden setae concentrated on thorax,
ventral area of metasternum and abdominal segments III–V.
Head without distinct impressions, posterior portion with a small longitudinal depression; surface with
tubercles moderately dispersed; frontal margin conspicuous, lateral angles rounded; antennal base concealed by
lateral edges of frons. Antenna filiform, bearing tufts of setae on segments VII–XI. Clypeus with anterior margin
slightly concave; lateral angles rounded; tubercles similar to those on head. Labrum with anterior margin slightly
convex; lateral angles rounded; anterolateral areas densely covered by long setae and small tubercles. Gula with a
fringe of long setae. Gena tomentose.
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FIGURES 1A–F. Dorsal and ventral view of Macrelmis bocainensis sp. nov. (Figs. A, B), M. itatiaiensis (Figs. C, D) and M.
browni (Figs. E, F). Scale bars: 1mm.

Pronotum (Fig. 1A) convex, wider than long, maximum width at midlength; anterior margin slightly convex;
anterolateral angles projected; lateral margins convex, finely crenulated; posterolateral angles slightly projected;
posterior margin bearing small tufts of setae; sublateral carinae narrowing in posterior half. Elytron (Fig. 1A)
approximately twice as long as pronotum; lateral margin crenulated; apex moderately pronounced and truncate;
striae with tubercles; intervals without carina; tubercles of intervals separated by one to two times their own
diameter. Striae parallel, equidistant; accessory stria reaching the first stria on anterior fourth of elytron. Scutellum
(Fig. 1A) convex, suboval, surface with punctures and tubercles as in pronotal disc and elytron.
Prosternum (Fig. 1B) rectangular; anterior margin truncate; lateral margin sinuose; prosternal process narrow,
longer than half width of anterior margin; apex slightly obtuse; surface sculptured as in pronotum. Anterior portion
of episternum with prominent rhomboid process. Hypomeron tuberculated, tomentose. Mesosternum short, with
deep depression to fit the prosternal process; striated areas on anterior half lateral to depression concealed by
prosternal process. Episternum and epimeron densely tomentose. Metasternum with a depression on posteromedian
portion; surface with sculpture as in pronotum.
Legs densely tuberculated; femora with conspicuous plastron; pro- and metatibiae bearing one long cleaning
fringe; mesotibia with one anterior short fringe, occupying half the length of the article. Apex of tibiae bearing two
blade-like spurs on ventral face.
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FIGURES 2A–I. A–C. Ventrite V; the icons under the pictures are shape vetorization of the ventrite. A. M. bocainensis sp.
nov.; B. M. itatiaiensis sp. nov.; C. M. browni sp. nov.. D–F. Dorsal and ventral view of male genitalia of M. bocainensis sp.
nov. (Figs. D), M. itatiaiensis sp.nov. (Figs. E), and M. browni sp. nov. (Figs. F). Scale bars: 1mm.

Abdomen (Figs. 1B, 2A): ventrite I depressed anteriorly between coxae, median area without tomentum, with
many tubercles. Ventrites II–IV with tubercles; surface tomentose except on part or on whole central region.
Ventrite V moderately convex; lateral margin with a robust lobe, apex rounded. Spicule with posterior portion
slightly broad; posterior arms moderately long and robust.
Male genitalia (Fig. 2D): Parameres long, tapering to apex and with sculpture similar to that on tubercles.
Aedeagus slightly longer than parameres, with apex slightly rounded, curved upward; flattened dorsoventrally.
Holotype: Brazil, Rio de Janeiro state, Angra dos Reis, Rio Bracuí tributary (22°54'24.83"S 44°24'43.39"W),
gravel, 17-iii-2001, A. Huamantinco & J.L. Nessimian leg. (DZRJ4270), 1 male. Paratypes: Brazil, Rio de Janeiro
state, Angra dos Reis, Rio Bracuí tributary (22°54'24.83"S 44°24'43.39"W), gravel, 17-iii-2001, A. Huamantinco
& J.L. Nessimian leg. (DZRJ4270), 1 female; riffle litter, 11-iii-2001, A. Huamantinco & J.L. Nessimian leg.
(DZRJ4281), 1 male and 4 females; Parati, Parati-Cunha road, Rio do Sertão tributary (23°11'59.83"S
44°49'51.39"W), riffle litter, 19-x-2000, A. Huamantinco & J.L. Nessimian leg. (DZRJ4336), 2 males and 2
females.
Etymology. The epithet bocainensis refers to the mountain range, Serra da Bocaina, in which the type series
has been collected.
Comparative notes. This species belongs to the aristae species group (see below for new species group
definition) due to its male genital morphology (Figs. 3D–F); it differs from all other species groups and from M.
bispo Barbosa et al. 2013, M. elicioi Monte & Mascagni 2012, M. immsi (Hinton 1936), M. saltensis Manzo 2003
and M. steineri Spangler 1980 by aedeagus with broad base and thin apex, aedeagus slightly longer than parameres,
and presence of setae on the inner side of parameres.
Compared to other species in aristae species group, the new species differs from M. amana (Hinton 1946), M.
aristaea (Hinton 1946), M. plaumanni (Hinton 1946), M. salti (Hinton 1936), and M. zama (Hinton 1946) by the
mesotibiae with one cleaning fringe, while the other species have two fringes on meso- and metatibiae; differs from
M. saleia (Hinton 1946) and M. tijucana Passos & Felix 2004 by presence of pronotal sublateral carinae; differs
from M. froelich Barbosa et al. 2013 by elytra apex, dehiscent in the first and indehiscent in the second species;
differs from M. fluminensis and M. friburguensis by presence of a flat spur on hind tibia, which is absent in the two
species.
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Within the species without male genitalia known, the new species differs from M. aequalis and M. pubescens
by pronotum with sublateral carina on both sides; from M. antiqua by long pronotal sublateral carinae (from base
to almost the apex); from M. germaini by pronotum disc with granules; from M. granosa by pronotum with shallow
median longitudinal impression, elytra with coarser granules and without carinae or elevations; from M. peruviana
by base of prothorax with well marked sublateral carinae, and base of pronotum without prominent gibbosity; and
from M. robusta by pronotum with granules and without shallow longitudinal impression.

Macrelmis itatiaiensis sp. nov.
(Figs. 1C, D; 2B, E; 6)
Diagnosis. Pronotum (Fig. 1C) with sublateral carinae and lacking gibbosities; elytron without elevations or
carinae; elytral apices dehiscent; apex of tibiae with a pair of blade-like spurs on internal face; mesotibia with two
cleaning fringes; ventrite V (Fig. 2B) with a median depression; parameres (Figs. 2E) dorsally concealed by a
spongy structure; small platelike structure on base of each parameral spongy process.
Description. Length 4.5–5.0 mm, width 2.0–2.2 mm. Cuticle with tubercles shinning black; antennae, mouth
parts, and tarsi reddish brown.
Body (Figs. 1C, D) with sides subparallel; surface covered by small round to oval tubercles.
Head without distinct impressions; surface with tubercles moderately dispersed; frontal margin slightly
concave, lateral angles concealing antennal bases. Clypeus with anterior margin truncate; lateral angles truncate,
surface with short setae. Labrum with anterior margin slightly concave; lateral angles rounded; surface covered by
setae and fine tubercles; dorsolateral surface densely setose. Gula, submentum and genae tomentose.
Pronotum (Fig. 1C) wider than long; anterior margin rounded; with anterolateral angles projected; lateral
margin convex and finely crenulated; posterior angles slightly projected, posterior margin sinuate; disc densely
granulated with convex sublateral carinae; posterior margin tomentose. Elytron (Fig. 1C) twice as long as
pronotum, without tomentum; anterior width about 1/6 of elytral length; lateral margins finely crenulated; apex
moderately pronounced and truncate; striae with wide and deep punctures; intervals three to four times broader
than striae; intervals with tubercles on anterior and lateral portions of pronotum. Epipleuron tomentose. Scutellum
(Fig. 1C) convex; surface with punctures and tubercles as in pronotal disc.
Prosternum (Fig. 1D) tomentose laterally; anterior projection straight; transversal impression on anterior third
and another on the process base; prosternal process narrow, less than 1/3 the anterior margin width; apex of
prosternal process obtuse; posterior margin triangular, surface with sculpture as in pronotum. Anterior portion of
proepisternum with a short rhomboid process. Hypomeron tomentose and tuberculated. Mesosternum (Figs. 1D)
tomentose with depression to fit the prosternal process, anterior half bears striated areas, lateral to the depression,
concealed by prosternal process, indicating a possible stridulatory function. Mesepisternum densely tomentose.
Metasternum tomentose with postero-median region concave; deep longitudinal depression without tomentum;
surface with sculpture as in prosternum.
Legs tuberculated; tibiae with stout setae; pro- and metatibia with one row of cleaning fringe; mesotibia with
two rows of cleaning fringes and long setae on inner face of apical third; tarsi with many stout setae. Apex of tibiae
bearing two blade-like spurs on inner face.
Abdomen (Fig. 1D) with ventrite I slightly depressed medially with sparse short setae and without tomentum,
which is present laterally. Ventrite II without tubercles and tomentum on median region. Ventrite III and IV without
tomentum on anterior margin. Ventrite IV with a short lobe on lateral margin. Ventrite V (Fig. 2B) with a lobe on
lateral margin; posterior margin with a rounded depression. Spicule with posterior portion broad; posterior arms
moderately narrow.
Male genitalia (Figs. 2E): Parameres short, robust, partially concealed beneath a spongy structure attached to
its base. Spongy structure produced apically, bearing long setae and a small basal triangular platelike structure.
Aedeagus robust, as long as parameres.
Holotype. Brazil: Minas Gerais state: Itamonte, Rio Aiuruoca (22°20'56.92"S 44°41'37.93"W), riffle, 25-x2002, A.D. Santos leg. (DZRJ5353), 1 male. Paratypes: Minas Gerais state: Itamonte, Rio Aiuruoca
(22°20'56.92"S 44°41'37.93"W), riffle, 25-x-2002, A.D. Santos leg. (DZRJ5353), 1 male. Boicaina de Minas,
Córrego do Morro Cavado tributary (22°18'47.16"S 44°36'48.84"W), riffle litter, 6-iv-2001, A.A. Huamantinco &
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J.L. Nessimian leg.(DZRJ5354), 4 males. Rio de Janeiro state: Itatiaia, Maromba, Rio Preto tributary
(22°19'57.90"S 44°36'56.76"W), peebles, 15-x-2000, A.A. Huamantinco & A.L. Henriques-Oliveira leg.
(DZRJ1087), 2 males; Rio Marimbondo (22°21'42.18"S 44°35'13.92"W), gravel, 14-x-2000, A.A. Huamantinco &
A.L. Henriques-Oliveira leg., (DZRJ4241), 1 male; riffle litter, 14-x-2000, A.A. Huamantinco & A.L. HenriquesOliveira leg., (DZRJ1140), 4 males.
Etymology. The species epithet itatiaiensis refers to the Itatiaia massif, part of Mantiqueira mountain range,
where the type series was collected.
Comparative notes. This species belongs to the alea species group (see below for new definition) due to its
male genital morphology; it differs from all other species groups (Figs. 5A, B) and from Macrelmis bispo, M.
elicioi, M. immsi, M. saltensis and M. steineri by the shape and size of parameres and aedeagus (M. bispo has
glabrous and thin parameres and aedeagus, and does not have a spongy structure in its male genitalia; M. elicioi has
aedeagus shorter than parameres and lacks the spongy structure; M. immsi has a very broad aedeagus and narrow
parameres; M. saltensis has a unique male genitalia with rhombus and broad aedeagus apex, while its mid-region is
narrower and with a membranous cover; M. steineri has aedeagus with a row of transversal setae and parameres
2/3 the aedeagus). M. itatiaiensis has a small plate-like structure on the base of each spongy process, which
differentiates it from all other species of the group.
The presence of pronotal sublateral carinae separates the new species from M. aequalis and M. pubescens;
from M. antiqua, it is distinguished by sublateral carinae long, which extends from the pronotum base to almost its
apex; from M. germaini, by the disc of pronotum with granules; from M. granosa, by pronotum with shallow
median longitudinal impression, and elytra with coarser granules and without carinae or elevations; from M.
peruviana, by base of prothorax with well marked sublateral carinae, by pronotum without a prominent gibbosity
near the base; from M. robusta, by pronotum with granules and shallow longitudinal impression.

Macrelmis browni sp. nov.
(Figs. 1E, F; 2C, F; 6)
Diagnosis. Pronotum (Fig. 1E) with sublateral carinae and without gibbosities; pronotal disc with an inconspicuous
longitudinal impression; elytron (Fig. 1E) without elevations or carinae; elytral apices non dehiscent; internal face
of apex of tibiae with a pair of blade-like spurs; midtibia with two fringe of tomentum; parameres with a spongy
dorsal cover and with apicodorsal process bearing long setae.
Description. Length 6.0 mm, maximum width 3.2 mm. Cuticle black; tibiae, tarsi, antennae and mouthparts
reddish brown; head without distinct impressions; surface with tubercles; labrum and clypeus without tubercles.
Body (Fig. 1E) with subparallel sides; surface granulose, tomentum developed lateroventrally on thorax and
abdomen, absent in the mesal area.
Head with vertex granulose; frontal suture concave. Clypeus broad, anterior margin straight, lateral angles
rounded. Labrum with anterior margin almost straight, angles rounded, with long testaceous setae, more densely
distributed laterally. Labrum and clypeus with sparse granules. Antenna with 11 segments, with tufts of setae on
apex of segments VI–IX.
Pronotum (Fig. 1E) broader than long; base broader than apex; anterior margin convex with antero-lateral
angles projected, posterior margin sinuate; lateral margins slightly convex, sublateral carinae extending from base
to slightly beyond apical fourth. Disc of pronotum punctuate and without granules; lateral margin and sublateral
carinae densely granulose; with a feebly median longitudinal impression near posterior margin. Elytron (Fig. 1E)
twice as long as pronotum; with granulation as those on pronotum; apex truncate slightly dehiscent. Stria narrow,
with small rounded punctures. Intervals narrow with granules; lateral margins crenulated. Humeral angle rounded.
Scutellum convex, with rounded granules (Fig. 1E).
Prosternum (Fig. 1F) with short setae and granules, anterior margin feebly concave; prosternal process narrow
(less than 1/3 the width of anterior margin); apex obtuse. Anterior portion of proepisternum with process poorly
developed. Hypomeron tuberculated and tomentose. Mesosternum (Fig. 1F) with a depression to fit the prosternal
process; bearing striated areas on anterior half, lateral to the depression, concealed by prosternal process, indicating
a possible stridulatory function. Metasternum with median posterior margin elevated, surface similar to
prosternum; median portion with a depression and a longitudinal sulcus. Legs tuberculated, with a fringe of
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tomentum on pro- and metatibiae and two fringes on mesotibia. Apex of tibiae bearing two blade-like spurs on
inner face.
Abdominal ventrite I (Fig. 1F) depressed anteriorly between coxae; tomentum and tubercles restricted to
lateral areas; median area with weak punctuation and sparse setae, this same pattern occurs in ventrite II and
anterior margin of ventrite III. Ventrite IV densely granulose and tomentose, with lateral lobe very short. Ventrite V
with deep depression near posterior margin (Fig. 2C). Lobe laterally obtuse and pronounced.
Male genitalia (Figs 2F): Parameres of same length of median lobe, dorsally concealed by a spongy structure
attached on its base and bearing an apical process with long setae. Aedeagus turned upward, apex obtuse and
slightly flattened.
Holotype: Brazil, Rio de Janeiro state, Nova Friburgo, Rio Cascatinha, (22°20'25.29"S 42°33'25.10"W), riffle
litter, 21-iv-2001, J.L. Nessimian leg. (DZRJ5359), 1 male. Paratypes: Brazil, Rio de Janeiro state, Nova Friburgo,
Rio Cascatinha, (22°20'25.29"S 42°33'25.10"W), riffle litter, 28-vii-1991, J.L. Nessimian leg. (DZRJ3746), 1
male. 19-vi-1999 (DZRJ3758) 1 male. Teresópolis, Rio dos Frades (22°19'38.18"S 42°48'39.70"W), riffle litter,
14-iv-1991, L.F.M. Dorvillé; E.R. Silva & J.L.Nessimian leg. (DZRJ3802) 1 male. Rio da Varginha (22°26'46.39"S
42°53'23.84"W), riffle litter, 20-vii-2000, J.L. Nessimian leg. (DZRJ 5351) 1 male.
Etymology. The species epithet is dedicated to Dr. Harley P. Brown (in memoriam), for his contribution to the
study of Elmidae.
Comparative notes. Like Macrelmis itatiaiensis sp. nov., the male genitalia of M. browni sp. nov. includes it
in alea species group. M. browni sp. nov. differs from other Macrelmis species by the same differences as M.
itatiaiensis sp. nov., and M. browni sp. nov. differs from M. itatiaiensis sp. nov. by parameres spongy structures
shape; M. itatiaiensis sp. nov. has it covering the aedeagus in all sides, while M. browni sp. nov. has it is present
just in the dorsal side (Fig. 2E, F).

Macrelmis species groups
The male genitalia of Macrelmis has been underestimated in its taxonomic use. Hinton (1940) already stated that
the male genitalia has important characters to identify and classify species. The use of paramere and aedeagus
characters tends to lead to less equivocal identification due to its stable morphology. So, we propose a new
definition for the species group based mainly on male genitalia, but also including pronotal, elytral and leg
characters, when possible (see Table 1). This way, the groups established by Hinton and other authors are
reformulated and new groups are proposed. They are presented in alphabetical order.

alea new species group
Diagnostic character: presence of spongy structures covering the parameres, parameres with setae on its apex
(Figs. 5A, B).
Species: Macrelmis aeolis, M. alea, M. browni sp. nov. and M. itatiaiensis sp. nov.
Distribution (Fig. 6): Brasil: Santa Catarina (Hinton 1946), Rio de Janeiro (present work) and Minas Gerais
(present work).
History of the group: Macrelmis alea and M. aeolis were considered as closely related by Hinton (1946)
based on the presence of spongy structure, presence of head granulation and shape of fifth abdominal sternite, but a
species group has never been formally proposed. In addition to these two species, M. itatiaiensis sp. nov. and M.
browni sp. nov. also have the defining characters and are added to the group.

amazonica new species group
Diagnostic character: parameres significantly shorter than aedeagus; aedeagus with rounded apex (Figs. 3A, C).
Species: Macrelmis amazonica, M. terea, M. thorpei, and M. tityra.
Distribution (Fig. 6): Brazil: Rondônia (Hinton 1945) and Amazonas (Hinton 1946). French Guiana: SaintLaurent-du-Maroni (Hinton 1946).
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History of the group: Macrelmis amazonica was described as part of the graniger species group (Hinton
1945), but the male genitalia of these four species share undeniable similarities, with the abovementioned
characters. Macrelmis terea, M. thropei and M. tityra were considered as part of the aristae group by Hinton (1946)
based on presence of pronotal sublateral carinae, but this character is also present in other species outside the group
that do not have same male genitalia characters.
TABLE 1. Diagnostic characters of the species groups.
Species group

Characters
Size of parameres in
Presence of
relation to the aedeagus setae on the
parameres

Presence of
spongy
structures
covering the
parameres

Shape of aedeagus

Presence of
sublateral carinae on
the pronotum

alea

Subequal

Present

Present

Tapering from the base
to the apex

Present, prominent

amazonica

1/3

Absent

Absent

Tapering from the base
to the apex, with
rounded apex

Present completely
or only on the basal
third

aristea

Subequal or smaller

Present or
absent

Absent

Tapering from the base
to the apex

present, poorly
developed

celsa

2/3 or 1/2 the size of
aedeagus

Absent

Absent

Broad with and
subtruncate apex

Absent

clypeata

Subequal

Absent

Absent

Tapering from the base
to the apex

Present, prominent

grandis

2/3, parameres with a
longitudinal
constriction in lateral
view

Absent

Absent

Tapering from the base
to the apex

Present prominently
or just on basal onehalf

granigera

2/3

Absent

Absent

With truncated apex,
and a constriction two
thirds before the apex

Present, prominent

jureceki

2/3

Absent

Absent

Tapering from the base Present or absent
to the apex, with folded
structure ventrally

milleri

Subequal

Absent

Absent

Tapering in the last fifth, Present, prominent
with “Y-shaped" penial
sclerite

striata

Subequal or slightly
smaller

Absent

Absent

With a constriction in
the median region

Present, prominent

aristaea species group Sampaio et al. (2012)
Diagnostic character: parameres subequal or smaller than aedeagus; with or without setae concentrated near the
apex, positioned internally or externallly; aedeagus always tapering from the base to the apex (Figs. 3D–F);
pronotum with poorly developed sublateral carinae; pronotum and elytra surface clothed with erect microscopic
setae; entire metasternal disk surface tomentose; and hind tibiae with two apical tomentose fringes.
Species: Macrelmis amana, M. aristaea, M. bocainensis sp. nov., M. froehlichi, M. fluminensis, M.
friburguensis, M. plaumanni, M. saleia, M. salti, M. tijucana and M. zama.
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FIGURE 3A–I. Male genitalia of Macrelmis. A–C. amazonica sp. group. A. M. amazonica (modified from Hinton, 1945). B.
M. terea. C. M. thorpei (both modified from Hinton, 1946). D–F. aristea sp. group. D. M. aristea. E. M. amana. F. M. plaumani
(all three modified from Hinton, 1946). G–I. celsa sp. group. G. M. celsa. H. M. codris (both modified from Hinton, 1946). I.
M. nessimiani (modified from Barbosa et al, 2013). Scale bars: 0.1mm.

Distribution (Fig. 6): Brazil: Santa Catarina (Hinton 1946), Rio de Janeiro (present work), Goiás (Barbosa et
al. 2013) and São Paulo (Hinton 1946).
History of the group: This group was first cited in Sampaio et al (2012), but not formally described. The
species Macrelmis amana and M. aristaea were already cited as closely related by Hinton (1946). In the same
paper, Hinton stated that M. plaumanni is similar to M. zama, and that M. saleia is close to M. aristea using mouth
part characters to relate them, supporting the association of these species with similar genitalia based on other
characters. M. fluminensis was considered as similar to M. tijucana by Sampaio et al. (2012). M. friburguensis was
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considered similar to M. tijucana and to the aristaea group since its description, based on the absence of
impressions on pronotum (Sampaio et al. 2012). M. salti was never associated with any species since its
description (Hinton 1936) and is included for the first time here. M. tijucana was not assigned to any group, but
was stated as similar to M. aequalis, M. celsa, M. pubescens, M. salti, M. sandersoni, M. striata, and M. striatoidea
(Passos & Felix 2004), but of these, only M. salti is in the newly proposed aristea group. M. froehlichi was also
never assigned to any group (Barbosa et al. 2013).

celsa species group Sampaio et al. 2012
Diagnostic character: parameres smaller than aedeagus; aedeagus wide and with sub-truncated apex (Figs. 3G–I);
hind tibia and pronotum ponctuate and granulate; pronotal sublateral carinae absent.
Species: Macrelmis celsa, M. codris and M. nessimiani.
Distribution (Fig. 6): Brazil: Santa Catarina (Hinton 1946) and Goiás (Barbosa et al. 2013).
History of the group: This group was never formally proposed and was first used by Sampaio et al. (2012),
probably referring to the group composed by Macrelmis celsa, M. codris and M. aequalis, species cited as closely
related by Hinton (1946). It is possible that M. aequalis is part of this group (see Hinton 1946), but as this species
does not have the male genitalia described and/or illustrated, we decided not to include it. M. nessimiani was not
assigned to any group in its description and is proposed here as part of this set of species.

clypeata species group Hinton 1946
Diagnostic character: parameres and aedeagus of equal size, both short; parameres completely surrounds the
aedeagus (Figs. 5E, F).
Species: Macrelmis clypeata and M. isus.
Distribution (Fig. 6): Trinidad: Maracas (Hinton 1936). Argentina: Cordoba, Jujuy, Misiones, Salta, San
Luis, San Juan (Manzo & Archangelsky 2001). Brasil: Goiás (Barbosa et al. 2013), Rio de Janeiro (Sampaio et al.
2012), Santa Catarina (Hinton 1946). Bolivia: Sidras and Tarijá (Manzo & Archangelsky 2008). Paraguay: Guairá
(Shepard & Aguilar Julio 2010).
History of the group: Macrelmis clypeata was considered as closely related to M. tarsalis by Hinton (1936).
Afterwords, Hinton (1946) added M. isus to this set of species and formaly presented this group. He defined it as
“having the apices of the elytra dehiscent, each elytron being separately rounded at extreme apex, and by the
unusual secondary sexual characters of the male” (Hinton 1946). Despite of this resemblances, the male genitalia
of M. tarsalis differs considerably from that of M. isus and M. clypeata. So, only the last two species are considered
to compose the clypeata group.

grandis new species group
Diagnostic character: parameres with a longitudinal constriction in lateral view; distal half of parameres and
aedeagus strongly curved ventrally; aedeagus slightly longer than parameres (see Hinton (1936): figs. 8, 9; Hinton
(1940), figs. 118, 119).
Species: Macrelmis grandis and M. tarsalis.
Distribution (Fig. 7): Mexico: Temascaltepec (Hinton 1934). Costa Rica: Río Reventazon (Hinton 1936).
History of the group: M. grandis was suggested as close to M. granigera by Hinton (1934) and to M. striata,
M. striatoides and M. sandersoni by Hinton (1940), but its genitalia is completely different from the latter four
species. M. tarsalis was not assigned to any group and was not compared to any other species in its description
(Hinton, 1936), but Hinton (1946) assigned M. isus as being similar to a group formed by M. tarsalis and M.
clypeata (the last species now in its own group).
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granigera species group Hinton 1940
Diagnostic character: aedeagus with truncated apex, and with a constriction two thirds before the apex (Figs. 4A–
C).
Species: Macrelmis granigera, M. scutellaris and M. shoemakei.
Distribution (Fig. 7): Costa Rica: Cache (Sharp 1882). Mexico: Temascaltepec (Hinton 1934; Hinton 1940),
Coahuila (Brown 1971). USA: Texas (Brown 1971).
History of the group: Hinton (1940) stated that M. granigera and M. scutellaris form a group characterized by
pronotum with a prominent gibbosity in front of the scutellum. Additionally, Hinton (1940) described some larval
characters that supported the group, such as "a short but prominent median longitudinal carina on the base of both
the metasternum and the first abdominal sternite". Hinton (1945) added M. germaini, M. peruviana and M.
amazonica to the group and emmended that all species have elytron apex obliquely truncate, except for M.
scutellaris. Manzo (2003) included one more species, M. saltensis, which also has pronotum with gibbosity. M.
bispo was the last species added to this group due its "obovate gibbosity near the middle of pronotal base" (Barbosa
et al. 2013). Despite the external similarities of these species (gibbosity on pronotum), the male genitalia of most of
them is completely different, so, according to the current definition, species with different shape of genitalia should
not be included in the group. M. peruviana was described based on a female and a redescription was never carried
out; so, according to our proposed organization of the groups, it cannot be placed in any of them. M. saltensis has a
unique aedeagal morphology and should be considered as belonging to its own group, also taking into account its
tibia unusual shape, which is unique in the genus. M. bispo has an unusual shape of male aedeagus as well and
should have its own group. M. germaini does not have description and illustration of the male genitalia, so,
according to our organization, it should not be included until its proper publication.

FIGURE 4A–F. Male genitalia of Macrelmis. A–C. granigera sp. group. A. M. granigera. B. M. scutellaris (both modified
from Hinton, 1940). C. M. shoemakei (modified from Brown, 1971). D–F. striata sp. group. D. M. striata (modified from
Hinton, 1940). E. M. sandersoni. F. M. striatoidea (both modified from Hinton, 1936a). Scale bars: 0.1mm.
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FIGURE 5A–F. Male genitalia of Macrelmis. A, B: alea sp. group. A. M. alea. B. M. aeolis (both modified from Hinton,
1946). C, D. milleri sp. group. C. M. milleri. D. M. hayakae (both modified from Spangler, 1997). E, F. clypeata sp. group. E.
M. clypeata. F. M isus (modified from Hinton, 1946). Scale bars: A, B, E, F: 0.1mm; C: 0.3mm; D: 0.5mm.

jureceki new species group
Diagnostic character: presence of folded structure ventrally to the aedeagus; parameres shorter than aedeagus (see
Jach (2002): figs. 2–4; Spangler & Santiago (1986): figs. 1, 2).
Species: Macrelmis jurececki and M. leonilae.
Distribution (Fig. 7): USA: California (Jäch 2002). Mexico: Oaxaca, Veracruz: Chiapas, Guerrero, Morelos
(Spangler & Santiago 1986). Guatemala: El Progreso (Spangler & Santiago 1986). Honduras: Choluteca, El
Paraíso and Francisco Morazan (Spangler & Santiago 1986).
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History of the group: Jäch (2002) considered M. jureceki similar to M. isus, both species differing in body
size, pronotal and elytral width, elytral sculpture, size of prosternal process, and impressions on metasternum and
first abdominal sternite; besides these differences, the male genitalia of these two species are completely different,
dissimilar enough to separate them in different species groups, as proposed here. Brown wrote in an unpublished
letter that M. jereceki resembles M. tarsalis “in dimensions and general appearance”, but their genitalia differ
considerably (see grandis species group; Jäch 2002).

FIGURE 6. Distributional map of South American species of Macrelmis. The question mark in the big map over Brazil
represents M. antiqua, a species without a more precise location known. The question mark in frame B over São Paulo state
represents M. salti, another species with not many detail, beside the state where it occurs in Brazil.
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FIGURE 7. Distributional map of North and Central American species of Macrelmis. The species are shown separately to
facilitate visualization. All maps are all in the same scale as the last one (bottom right).

milleri species group Spangler 1997
Diagnostic character: presence of “Y-shaped” penial sclerite attached to the median lobe of the aedeagus (Figs.
5C, D); no dorsal setae, and third interval of elytra with carinae.
Species: Macrelmis hayekae and M. milleri.
Distribution (Fig. 6): Venezuela: Mérida (Spangler 1997).
History of the group: This group was proposed and described in Spangler (1997) and is not modified.
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striata species group Hinton, 1940
Diagnostic character: aedeagus with a constriction in the median region, tapering towards the apex (Figs. 4D–F).
Species: Macrelmis sandersoni, M. striata and M. striatoidea.
Distribution (Fig. 7): Mexico: Temascaltepec and Morelos (Hinton 1936; Hinton 1940; Brown 1984).
Guatemala: Rio Naranjo (Sharp 1882).
History of the group: Hinton (1940) stated that M. striatoidea, M. striata and M. sandersoni are similar to
each other, but did not formally describe the species group. He differentiated the species based on presence/absence
of fine hairs on the four basal tarsi segments. Hinton (1940) also stated that M. grandis resembles these three
species (despite of being associated to M. granigera by Hinton (1934)) being different in size, but the male
genitalia of M. grandis fits in the grandis species group and should not be included in this group.
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