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Agrilus (s. str.) betulanigrae MacRae (Coleoptera: Buprestidae: 
Agrilini), a new species from North America, with comments on 
subgeneric placement and a key to the otiosus species-group in 
North America
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Abstract

Agrilus (s. str.) betulanigrae n. sp. is described from southeastern Missouri in eastern North Am
ica.  The species is described, photographs of the holotype and male genitalia are presen
comparisons are made to related species.  Comments on the subgeneric placement of spec
Agrilus otiosus species-group, to which A. betulanigrae belongs, and a key to males of the Nearc
species are also presented.

Key words: Coleoptera, Buprestidae, Agrilini, Nearctic, Agrilus, new species, higher classification
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Introduction

The large, cosmopolitan buprestid genus Agrilus Curtis, 1825 is represented in the Unite
States and Canada by 171 species (Bellamy & Nelson 2002) plus 10 non-nominate s
cies.  Of these, 57 are known to occur in Missouri (MacRae 1991; MacRae & N
2003).  Further collecting in Missouri has revealed a previously unknown species of Agri-
lus breeding in dead branches of river birch, Betula nigra L.  This species belongs to th
Agrilus otiosus species-group (Knull 1920, Fisher 1928), bringing to 14 the total num
of Nearctic species currently recognized in this group.  It is described herein to mak
name available for two catalogue projects currently in progress (i.e., North America 
of Mexico, G. H. Nelson; and World, C. L. Bellamy).  The new species would seem 
assignable to the subgenus Arquagrilus (Alexeev 1998); however, as discussed below, t
application of Alexeev’s subgeneric concepts to the Nearctic fauna is problematic. 
Accepted: 3 December 2003; published: 8 December 2003  1
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result, I consider this species, as well as the other members of the otiosus species-group in
North America, as belonging to Agrilus (s. str.).  Since many of the species in this gro
were unknown when Fisher (1928) presented a key to the North American species oAgri-
lus, a key to males of the known members of the otiosus species-group in North American
is presented below.  Larval host genera, when known, are also indicated in the key.

Measurements were made from the center of the frons to the elytral apex (lengt
across the humeri (width) using a mini-scale.  Holotype label data (enclosed within 
tation marks”) are cited verbatim, with a forward slash “ / ” separating data from ind
ual labels and added or expanded information presented in [square brackets] (
emerged, h = handwritten, p = printed, dia. = diameter).  Dates are formatted: day.
(Roman numerals).year (e.g., 1–7.V.2001), and collection abbreviations follow the w
used coden system (Arnett et al. 1993).

Agrilus (s. str.) betulanigrae n. sp.

Holotype (male)
“USA: MO [Missouri]: Carter Co. Ozark National Scenic Riverway, Big Spring cpg

T27N R1E S31 (SE¼), TCMacRae [p] / [field journal #] 01-24e: em. 1-7.V.2001 ex. [
cm dia.] fallen dead branch Betula nigra coll. 14.IV.2001 [p] / HOLOTYPE Agrilus betu-
lanigrae [p] % [h] MacRae [p] [red label]”.

The holotype will be deposited in the United States National Museum, Washin
DC.

Diagnosis
Narrowly elongate, subcylindrical (Fig. 1); upper surface moderately shining, h

bright metallic blue, aeneous on vertex, pronotum aeneous on disc, blue on sides,
black with aeneous reflections, faint cupreous reflections on apices, ventral surface
aeneous blue, more strongly shining than above; faintly setose.  Males of A. betulanigrae
are distinguished by their bent, subquadrately expanded genitalia (Figs. 2–3).  Fema
only be identified in association with males.

Description
Measurements:  length: 3.75 mm; width: 0.90 mm.
Head:  frontovertex shallowly convex with faint median longitudinal sulcus extend

from epistoma to vertex, lower part of sulcus broader; surface finely granulose, r
coarsely punctate dorsally, punctures forming vague concentric circles on each s
midline, more sparsely and evenly distributed on front, moderately clothed on ventra
and along ocular margins with long, silvery white pubescence; epistoma strongly 
verse, anterior margin broadly but not deeply, arcuately emarginate; eyes large, st
oblong, slightly more broadly rounded dorsally than ventrally, inner margins straight.
MACRAE2                                       © 2003 Magnolia Press
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FIGURE 1–3.  Agrilus betulanigrae MacRae, n. sp., holotype male (lines = 1 mm).  1) Habitus; 2)
genitalia (dorsal view); 3) lateral view.

Antennae: extending nearly to posterior margin of pronotum when laid along
inconspicuously setose; antennomere 2 fusiform; 3 narrower and subequal in lengt
4-10 serrate, slightly longer than wide except 10 which is as long as wide; 11 oblong

Pronotum:  1.25 times wider than long, posterior margin slightly narrower than a
rior margin of elytra, widest along apical half, sides diverging from posterior margi
near middle, then subparallel; posterolateral angles quadrate; in lateral view margin
submarginal carinae feebly sinuate, narrowly separated anteriorly, becoming conti
just before posterior angle; anterior margin sinuate, broadly, arcuately produced me
posterior margin transversely bisinuate, arcuately emarginate anterior to scutellum
moderately convex, with two round, feeble, longitudinally arranged median depres
and rather broad, oblique depressions along lateral margins; prehumeral carinae sho
ble, nearly obsolete; surface coarsely, transversely rugose, less distinctly so anterio
laterally, with numerous fine punctures between the rugae.

Scutellum:  narrowly quadrate in front, triangular behind, strongly transversely 
nate, about as long as wide, surface reticulate.

Elytra:  subequal in width at base and beyond middle, lateral margins shallowly e
ginate in between, apices narrowly, separately rounded, finely serrate; disc somewh

1 2 3
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tened, each elytron with a broad, moderately deep basal depression and an ind
longitudinal costa, sutural margin recessed behind scutellum and strongly elevated p
orly; surface densely imbricate-punctate, more shallowly, irregularly so near ap
minutely, sparsely setose.

Ventral surface:  prosternum sparsely clothed with inconspicuous appressed 
prosternal process slightly converging between coxae, acute at apex, prosterna
declivous, subtruncate, feebly emarginate at middle, surface reticulate, finely pun
posterior coxae densely, coarsely punctate, moderately setose, posterior margin b

arcuately emarginate, upper angle perpendicular; abdominal ventrites finely, rather

densely punctate, becoming faintly rugose on basal ventrites, sparsely clothed with
recumbent setae that become longer apically, ventrites 1 and 2 feebly flattened me
suture between nearly obsolete; last ventrite sparsely, coarsely punctate, broadly ro
at apex.

Legs: femora subfusiform; tibiae straight, slender, armed with a small tooth on 
apical margin; metatarsus about as long as metatibia, metatarsomere 1 equal in le
remainder of metatarsus; tarsal claws similar on all legs, cleft near middle, outer 
acute at apex, inner tooth broader and turned inward, nearly contiguous with op
tooth.

Male genitalia (Figs. 2–3):  in lateral view bent sharply downward in basal h
parameres subquadrately expanded in apical half, angled obliquely downward latera
rowed suddenly before apex, apices transluscent, bearing long, curved, silky setae
median lobe subacute.

Female
Differs from male in being more robust, front of head broader, more convex, cupr

with aeneous tinge on upper frons and vertex, more sparsely clothed with long 
pubescence on lower half and along ocular margins; outer antennomeres slightly 
than long; pronotum aeneous with faint cupreous reflections, especially laterally; e
aeneous black; beneath black with faint cupreous reflections; abdominal ventrites 1 
convex medially; tibiae unarmed on inner apical margin; metatarsus shorter than m
bia.

Variation
Coloration was rather constant in the four males examined, while in females 

variation was noted in the intensity of the cupreous and aeneous reflections on the
and pronotum.  The prehumeral carinae vary from weak but distinct to nearly obsolet
the pronotal depressions are more scarcely indicated in some specimens.  The pro
lobe is usually feebly emarginate medially but is a little more distinctly so in some s
mens.  Males measured 3.75–4.85 × 0.90–1.15 mm (mean = 4.35 × 1.02 mm, n = 4) and
females 4.40–4.95 × 1.05–1.20 mm (mean = 4.70 × 1.13 mm, n = 8).
MACRAE4                                       © 2003 Magnolia Press
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Material examined
In addition to the holotype, 3 male and 8 female paratypes:  same data as holot

%%, 3 &&); same data as holotype except em. 8–15.V.2001 (1 &); same locality, em. 1–
7.VI.2002 (2 &&), 8–15.VI.2002 (1 &), and 23–30.VI.2002 (1 &) ex 2–4 cm dia. fallen
dead branch B. nigra coll. 6.IV.2002, T. C. MacRae.  Paratypes deposited in the follow
collections: GHNC, HAHC, TCMC, USNM.  In addition to the type series, three fem
were examined from two additional localities in the state: MISSOURI: Butler Co., 
Cane Conservation Area, 3.5 mi S of Neelyville, T22N R5E S35: em. 23–30.IV.2001 ex 1–
3 cm dia. fallen branches B. nigra coll. 8.IV.2001 (2 &&), T. C. MacRae; Clark Co., vic.
SW corner Rose Pond Conservation Area, T64N R6W S23 (SC1/9), em. 24-31.V.20ex
fallen branch B. nigra coll. 7.IV.2002 (1 &), T. C. MacRae (all deposited TCMC).   Thes
females almost certainly represent A. betulanigrae based on larval host but were not desi
nated paratypes since no male specimens were associated with them.

Type locality
The type locality is a National Park Service campground in a mesic bottomland f

along one of the larger, spring-fed, gravel-bottomed rivers dissecting the Ozark Plat
southeastern Missouri.  Dominant woody plant species in this natural community in
Acer saccharum L., Carya cordiformis (Wangenh.) K. Koch, Celtis occidentalis L., and
Quercus alba L., with Diospyros virginiana L. and Juglans nigra L. also being characteris-
tic (Nelson 1985).

Hosts
The type series was reared from small, fallen dead branches of river birch, Betula

nigra L.  This plant is widely distributed across the eastern United States and is the
species of Betula found in the middle and southern latitudes of the country.  In Missou
grows naturally throughout the state in alluvial ground along streams and borders of 
bars (Steyermark 1963) and is a dominant species in the wet bottomland forests 
southeastern lowlands (Nelson 1985).  The trees with which the type series was ass
may have been planted.  Other Agrilus spp. that have been associated with Betula in North
America include A. acutipennis Mannerheim, A. anxius Gory, A. cyanescens (Ratzeburg),
A. obsoletoguttatus Gory, A. olivaceoniger Fisher, and A. pensus Horn (Knull 1922, Fisher
1928, Bright 1987).  Of these, only A. pensus has been reared from B. nigra (Fisher 1928,
Knull 1930, MacRae and Nelson 2003).  No other member of the otiosus species-group
has previously been associated with Betula.

Comparisons
Males of A. betulanigrae will key to A. frosti Knull (Fisher 1928, Wellso et al. 1976

MacRae 1991); however, they can be immediately distinguished from this and all 
congeners by their distinctively bent genitalia with subquadrately expanded paramere
 © 2003 Magnolia Press                                                               5A NEW SPECIES OF AGRILUS
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are suddenly narrowed apically.  Gayle Nelson kindly compared a male paratype wi
unique holotype of A. hazardi Knull and confirmed they are not the same species.  Fem
lack distinguishing morphological characters that allow them to be separated from fe
of related species.

Etymology
The specific epithet, a compound noun in the genitive case, is derived from Betula

nigra, from which the type series was reared.

Comments on subgeneric placement of the otiosus species-group

A general discussion of the problem of subgeneric classification in the genus Agrilus is
beyond the scope of this paper; however, the discovery of another species in the otiosus
species-group (Knull 1920, Fisher 1928) warrants consideration of recent subge
assignments affecting some of its known members.  As currently understood, the otiosus
species-group constitutes a homogeneous assemblage of species in eastern North 
characterized by having antennomeres 4-10 serrate, the tarsal claws with the inn
nearly touching, and the male metatibiae armed with a distinct tooth on the inner a
margin (Fisher 1928).  Species within this group exhibit little morphological diverge
from each other, although males of the species can be distinguished with relative ea
to their distinctive genitalia and the presence of secondary sexual characters.  Fema
such characters and present a rather uniform facies across the group, preventing con
identification except by association with males.  The species also appear to be rather
tive in their larval host preferences and can often be more easily separated by hos
than by morphology.  The otiosus species-group almost certainly represents a monop
etic group within Agrilus, although it remains to be determined whether this warrants s
generic consideration.  Additional North American species of Agrilus such as A. arcuatus
(Say) and relatives, A. masculinus Horn, etc., appear to be closely related to the otiosus
species-group but differ by the males lacking the metatibial tooth.  Curiously, Ale
(1998), in characterizing three existing and 14 new subgenera of Agrilus, assigned some
members of the otiosus species-group (i.e., A. cliftoni Knull, A. frosti Knull, A. juglandis
Knull, A. otiosus Say, and A. transimpressus Fall) to the subgenus Arquagrilus Alexeev
(1998:424) and others (A. defectus LeConte and A. geminatus (Say)) to the subgenus
Quercagrilus Alexeev (1998:428).  A few additional North American species were a
assigned to these and other subgenera as well.  Alexeev based his subgeneric class
almost exclusively on ultrastructure of the male genitalia, primarily in Palearctic spe
despite earlier admonitions against separating subgenera in this enormous, cosmo
genus based on limited character sets or restricted biogeographical perspectives 
berger 1957, Bellamy 1996).  With respect to the Nearctic fauna, his examination
placement of a relatively small number of the species in formal subgenera, while le
MACRAE6                                       © 2003 Magnolia Press
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the majority of species in that fauna outside such definition, is at best premature (Be
& Hespenheide 2002).  More specific to the otiosus species-group, the partitioning of it
members among multiple subgenera seems highly untenable given the suite of share
phological characters exhibited by the group.  To this point, Engyaulus Waterhouse, con-
taining the distinctive pulchellus species-group (Nelson & Westcott 1991), is the on
subgenus of Agrilus credibly established for species in the New World (Bellamy 199
For the present, A. betulanigrae and the above mentioned members of the otiosus species-
group should be regarded as belonging to Agrilus (s. str.).  This is not intended to advoca
a closer relationship of these species to A. viridis (L.) (type species of Agrilus) than to A.

pratensis Ratzeburg or A. angustulus (Illiger) (type species of A. (Arquagrilus) and A.
(Quercagrilus), respectively), but rather to preserve the integrity of the otiosus species-
group, long recognized by North American workers, until a more comprehensive su
neric assessment of the Nearctic fauna can be conducted.

Key to males of the Agrilus otiosus species-group in North America

1 Antennomeres with long white setae beneath; Hosts: Fagus, Quercus ...................
...................................................................................................A. crinicornis Horn

-  Antennomeres without long white setae beneath ...........................................
2  Fifth abdominal ventrite fimbriate at apex; Host: Quercus .....A. defectus LeConte
-  Fifth abdominal ventrite not fimbriate ..............................................................
3  Prosternum conspicuously pubescent ............................................................
-  Prosternum not conspicuously pubescent ......................................................
4  Genitalia with parameres parallel, not expanded medially ..............................
-  Genitalia with parameres distinctly expanded medially ...................................
5 Pronotum with prehumeral carinae distinct; apical prosternal margin distin

emarginate; genitalia with parameres very narrow apically; Host: Juglans.............
........................................................................................................ A. cliftoni Knull

-  Pronotum with prehumeral carinae obsolete; apical prosternal margin trunca
only slightly emarginate; genitalia with parameres slightly widened at apex; Host: Quercus   
A. geminatus (Say)

6  Front of head densely clothed with white hairs behind epistoma, nearly conce
suface; genitalia with parameres not transparent apically; pronotum bicolored
sally; Hosts: Carya, Juglans, Sassafras ............................................ A. otiosus Say

-  Front of head sparsely clothed with white hairs behind epistoma; genitalia 
parameres transparent apically; pronotum not bicolored dorsally ...................

7 Genitalia with apex of median lobe obtuse; parameres angularly expanded
middle and densely punctured on ventral surface; Host: Carpinus .........................
.................................................................................................... A. ohioensis Knull

- Genitalia with apex of median lobe acute; parameres slightly expanded befor
 © 2003 Magnolia Press                                                               7A NEW SPECIES OF AGRILUS
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ces, not densely punctured on ventral surface; Host: adults collected on Corylus ..
...................................................................................................A. atricornis Fisher

8 Second abdominal ventrite transversely concave, causing the abdomen to b
downward in lateral view; Host: Juglans ............................ A. transimpressus Fall

- Second abdominal ventrite not transversely concave, at most slightly concave
middle or with a deep longitudinal median channel .........................................

9 Genitalia with fleshy lobes at apex of parameres that protrude beyond ap
median lobe; first two abdominal ventrites channeled medially; Host: Ostrya .......
....................................................................................................... A. osburni Knull

- Genitalia without protruding fleshy lobes at apex of parameres; first two abd
nal ventrites convex, feebly flattened, or slightly concave medially ................

10  Apical prosternal margin broadly emarginate ..................................................
-  Apical prosternal margin broadly rounded or feebly emarginate ....................
11  Genitalia with parameres elongate, subparallel, tips not transluscent; fifth ant

mere about as long as wide; Host: Diospyros ....................... A. diospyroides Knull
-  Genitalia with parameres arcuately expanded near middle, tips transluscent

antennomere nearly twice as long as wide; Host: unknown ......... A. hazardi Knull
12 First two abdominal ventrites convex medially; genitalia with parameres suba

larly expanded near middle, parallel toward apex; Host: Juglans ...........................
.....................................................................................................A. juglandis Knull

-  First two abdominal ventrites feebly, longitudinally flattened medially; genita
with parameres expanded in apical half, parallel toward apex or not .............

13 Genitalia in lateral view bent sharply downward in basal half; parameres sub
rately expanded in apical half, angled obliquely downward laterad, narrowed
denly before apex; Host: Betula .............................A. betulanigrae MacRae n. sp.

-  Genitalia in lateral view not bent sharply downward in basal half; parameres 
ately expanded in apical half, converging evenly toward apex; Host: Quercus ......
........................................................................................................... A. frosti Knull
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