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Revision and Phylogeny of the Neotropical genus Cnemida
(Coleoptera: Scarabaeidae: Rutelinae)
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Abstract: The scarab genus Cnemidaincludes eight species (including C. gigantea Jameson n. sp. from Colombia and C.
tristriata Jameson n. sp. from Surinam) that inhabit tropical moistand premontane forests of South America, Central America,
and Mexico. Keys to adults, diagnostic characters, descriptions, and distributions are presented. The larva of C. intermedia
Bates is described and integrated into a key to larvae of the tribe Rutelini. A cladistic analysis among the species of Cnemida
is based on 35 morphological characters and uses members of the genera Pelidnota and Rutela as outgroups. Four equally

parsimonious cladograms are discussed.

Key words: Scarabaeidae, Rutelinae, phylogeny, New World tropics, larva

Introduction

The Neotropical genus Cnemida is a distinctive
member of the scarab subfamily Rutelinae (tribe
Rutelini). Species in the genus are characterized by
a posteriorly triemarginate pronotum, dorsoven-
trally thickened body (height about equal to width),
robust hind femora, exposed mesepimeron, moder-
ate size (approximately 1 centimeter), and dark,
shining dorsal surface. In nature, adults are found
on flowers and vegetation. Some species have been
observed reposing on their sides while on foliage,
thus creating the appearance of detritus, withered
fruits, or bird excrement (Ratcliffe 1990). This kind
of behavioral deception has been reported in some
Cerambycidae (Preston-Mafham 1993) and Ortho-
ptera (pers. obs.). Within the Scarabaeoidea, this
adaptation has been observed in two species: Cne-
mida retusa (Fabr.) and C. intermedia Bates.

The genus Cnemida was established by Kirby
(1827), who brought together species that had been
placed in the genera Ometis and Rutela (Rutelinae),

well as the genus Trichius (Cetoniinae). Kirby

no-nvynr] that species in thegse fnnﬂampnfnﬂv
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v
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different genera were members of one distinctive
group and united them in a new genus. Kirby
defined the genus Cnemida, discussed the classifi-
cation of the group (making comparisons to mem-
bers in the subfamilies Dynastinae, Melolonthinae,

and Cetoniinae), and d1scussed the p0331b1e natural
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history of species in the genus. Since the time of

Kirby, little has been published aside from new

species descriptions. Ohaus (1934), in his volume of
the Genera Insectorum, did not provide keys or
descriptions to the species in the genus. My re-
search brings together the knowledge of the genus
Cnemida. My objectives are to revise the genus
Cnemida, describe two new species, describe the
larva of C. intermedia (the first example of a larva
in the genus), examine phylogenetic relationships
within the genus, and to discuss geographical dis-
tribution of the species.

Methods and Definition of Taxonomic
Characters

Taxonomic Material. Specimens examined
for this study were provided by 37 institutions and
private collections that loaned 908 specimens in-

cluding type specimens. Acronyms for loaning in-
stitutions follow Arnett et al. (1993).

AMNH American Museum of Natural History, New
York, NY (Lee Herman)

Academy of Natural Sciences, Philadelphia, PA
(Donald Azuma)

Brett C. Ratcliffe Collection, Lincoln, NE (Brett
Ratcliffe)

The Natural History Museum, London, En-
gland (Malcolm Kerley)

California Academy of Sciences, San Francisco,
CA (Dave Kavanaugh, Roberta Brett)

David C. Carlson, Orangevale, CA (David C.
Carlson)

ANSP

BCRC

BMNH

CASC

DCCC
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CMNH Carnegie Museum of Natural History, Pitts-

Lauiwe DA Maobaowt Naovidaan)
UUrIg, £ A Noosiv vaviason)

CNCI Canadian National Collection of Insects, Otta-
wa, ON, Canada (Jean McNamara, Josee Poir-
ier)

CUIC Cornell University Insect Collection, Ithaca
NY (Richard Hoebeke)

DCCC Richard A. Cunningham Collection, Chino, CA
(Richard A. Cunningham)

DJCC Danield. Curoe Collection, Palo Aito, CA (Daniel
dJ. Curoe)

DBTC Donald B. Thomas Collection, Weslaco, TX (Don
Thomas)

EMEC Essig Museum of Entomology, Berkeley, CA
(John Chemsak, Cheryl Barr)

EGRC Edward G. Riley Collection, College Station, TX

(Ed Riley)
FMNH Field Museum of Natural History, Chicago, IL
(Alfred Newton)
Georg Frey Collection at ZSMC, Munich, Ger-
many (Gerhard Scherer, Max Kuhbander, Mar-
tin Baer)
\ Florida State
ville, FL (Bob
Thomas)
HAHC Henry and Anne Howden Collection, Ottawa,
Canada (Henry Howden)
Henry P. Stockwell Collection, Balboa, Panama
(Henry Stockwell)
Instituto Nacional de Biodiversidad, Santo Do-
mingo de Heredia, Costa Rica {Angel Solis)
James E. Wappes Collection, Bulverde, TX (Jim-

V' uyyub[
Paul Lago, University, MS (Paul Lago)

Musoum of Comnarativa Zasloey Oamhbwridon
vausSeum Oi Lomparaiive 4GCi0gy, LamoriGge,

MA (Stephan Cover)

Museo de La Plata, La Plata, Argentina (Ricar-

do Ronderos)

MNHN Museum National dHistoire Naturelle, Paris,
France (Jean Menier)

MNNC Coleccion Nacional de Insectos, Santiago, Chile
(Mario Elgueta)

MAMC Miguel A. Mor6én Colliection, Xalapa, Mexico
(Miguel A. Mor6n)

QBUM Museu Nagional, Rio de Janeiro, Brazil (Miguel

Monnsé)

Snow Entomological Museum, University of

Kansas, Lawrence, KS (Rob Brooks)

UMRM W.R. Enns Entomology Museum, University of
Missouri, Columbia, MO (Robert Sites, Kristin
Simpson)

TRTA"‘I{ Nalanal~n T s Tnatitnta Aa DRinlaos

n slo ioloeia
Coleccion Entomologia, Institutc de Biclogia

Collect

n of Arthropods, Gaine

ropod

Iaines-
Woo ruff Brenda Beck Mike

HPSC
INBC
JEWC

LAGO

MO70

avaNvLio

SEMC

.
Universidad Nacional Autonoma de Mexico,
Moexico. D.F. (Silvia Sa

aVaeX1Ce, L .. $Slivia Sanv

UNSM University of Nebraska St te Museum, Lin-
coln, NE mrntf pntphffe\

USNM United States National Museum, Washington,
D.C. (Bob Gordon, Gary Hevel)

t1 cnn\
1ag

ZFMK

Zoologisches Forschungsinstitut und Museum

e e Aol onl

Na I8,
wermany wiicinaes

a . Narn
nAisXainasr J.xucxus , DOIi,

Schmidt)

ZMHRBR Museum fiir Naturkun

a dar umb
adiuseum Iur Navurgunae aer O

versitat zu Berlin, Berlin, Germany (Manfred

Tn'\l\c Joachim in'\n"}n\

g

Zoologlcal Museum, Unlversity of Copenhagen,
Denmark (Olé Martin)

Zoologische Staatssammlung des Bayerischen
Staates, Munich, Germany (Gerhard Scherer,
Max Kuhbander, Martin Baer)

Character Examination. Internal and exter-
nal morphological features formed the basisfor this

worl annrm ens were nvomn'\nr] uni-]-u a t]1eenn+1nn
wOI'K., SPCCIHIICIIS W exanine Viul Q ANig

microscope (6.5 to 40 power) and fiber-optic lights.
For better definition of cuticular sculpturing, a
piece of opaque drafting film was used as a “screen”
between the specimen and the light element. This
simple procedure reduced the reflectivity on the
beetle surface and enhanced visibility of microscu-
Ipture.
sectedby relaxmg the speclmen in hot water. Heavﬂy
auerouzeu pa’fts were boaxeu lﬂ a uuute Sf)lllElOIl
(about 15 %) of potassium hydroxide and neutral-

ized in a dilute solution (about 15 %) of acetic acid.
Mouthparts, wings, and genitalia were studied and
card-mounted or placed in a glycerin-filled vial
beneath the specimen.

Species of the genus Cnemida were character-
ized by a combination of characters inciuding form
of the pronotum, legs, and tarsomeres, elytral stri-
ae, microsculpture (pronotal, elytral, and pygidial),
and male parameres. For measurements, I used an
ocular micrometer and the fo]lowing standardS' (¢))

Duuy 16115 I/ll measulr eu LlU.lll Llle apex Uf une Llypeua
to the apex of the pygidium; (2) Widest body width:
measured at mid-eiytra; (3) Puncture density: de-
fined as dense if punctures are nearly confluent to
less than 2 puncture diameters apart, moderately

Aonan if nuiineaturas ara hotwann 9 +n B niinetiirn

UCTIIDST 11 PUlitluIUd Aalv UouLuwpooll 4 W U pulivvuio

diameters apart and sparse if punctures are sepa-
raceu Dy more Lnan opuncnure (uamel:ers, (4) SCUEBI'
lum ratio: width and length ratios (W/L) were
measured as follows: length was measured from
elytral base to apex of scutellum (L), width was
measured at base (W); (6) Elytral sutural length:

nnnnnnn A Furnes tha haoon AF Alectnn] qosdzzann P
uu:aault:u A11ULIL UIIT Uadt Ul ©lyuviadl duvulice bU deA,

and; (6) Elytral discal striae: defined as the striae
(complete or interrupted at mid-disc, extending
from apex to mid-disc or base) located between the
first elytral stria (laterad of the sutural stria) and
the elytral humerus.

Tntavrnal gnlawntiead givizntiivas wwawna dia

1iveriidL SCieTOviZEeh Suruluvures were Qis-
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Natural History

Larvae of Cnemida are found in rotting wood,
as are most species of rutelines. Ohaus (1909)
reported C. lacerata (Germar) from a rotting cedar
trunk along with passalids and termites (Leucote-
riies sp.), and Morén (1979) reared an adult of C.
aterrima Bates from rottmg wood. The only known
larva in the genus, C. iniermedia Bates, which I
describe in this paper, was reared from the wood of
Hyeronuma alchorneoides Allemao (Euphorbiace-
ae) by F. Quesada (INBio, Costa Rica).

Adults have been collected on variousflowering
plauw and from fuhage Label data indicate that
individuals visit flowers of Turnera ulmifolia L.
(Turneraceae), Bixa orellana L. (Bixaceae), Mimo-
sa invisa Martius (Mimosaceae), Inga sp. (Mimo-
saceae), Psychotria sp. (Rubiaceae), and cotton (Gos-
sypium herbaceum L. (Malvaceae)). Araqjo e Silva
(1968) reported C. retusa (Fabricius) from roses
(Rosaceae). Adults are generally active from early
morning to mid-day. This period of activity corre-
sponds with the flowering period of recorded host
plants. Flowers of Turnera, Bixa, Inga, and Mimo-
sa generally bloom in early morning, and by mid-
day the petals close and wilt (Janzen 1983, Koptur
1994, Elias et al. 1975)

Ihave observed that adultsin the genus Cnemi-
da do not fully lift and extend their elytra during
flight, a feature shared with many cetoniine scar-
abs. Species of Cnemida, as well as most cetoniine
scarabs, share two features that allow the hind
wings to rotate into place for flight without the
elytra being fully lifted: 1) a well-developed and
enlarged mesepimeron that, in effect, braces and
stabilizes the base of the elytron, and 2) the lateral
margins of the elytra are emarginated (exposing
lateral tergites), thus allowing the hind wings to
unfold and extend. These adaptations facilitate
speed and agility (Arrow 1925, Crowson 1981),
especially important for day-flying flower visitors.

In addition tofast flight, species of Cnemida are
able to evade predators with behavioral crypsis.
Individuals of C. retusa and C. intermedia rest on
their sides while on vegetation, thus disrupting
their symmetry and appearing to be a bit of detri-
tus, a bird dropping, or a withered fruit (Ratcliffe
1990, Wappes pers. comm.). Because individuals in
the genus are fairly thickened (height is about
equal to width), they can recline laterally on surfac-
es of leaves and use their appendages for balance.
The irregular sculpturing of the elytra enhances

the deception by further disrupting body symme-

try This type of behavioral crypsis also has been

) R P

uuserveu lIl Aeuwmeru,s cretatus rascoe anu UZO'
des sp. (Cerambycidae) (Preston-Mafham 1993) and
tropical Orthoptera (pers. observ.). Members of
these taxa appear to mimic fecal material or debris
when resting on vegetation in a manner similar to

ananiaa oz Al

spedies Of Cnmuma.

Kirby (1827:149) commented on the presence of
“farina” (which he differentiated from pollen) in the
elytral striae and mouth parts of specimens of
Cnemida. He conjectured that the pronotal and
elytral sculpturing was used to gather farina: “...it
is extremely probable that all the species of this
genus of the New World collect some farinaceous
substance, most likely from the plants that they
frequent, for some purpose important to them in
their peculiar economy.” He further conjectured
that individuals use this substance to feed their
larvae as do bees. However, Kirby was incorrect.
Instead, larvae feed on decaying organic matter
{see larval description).

Much remains to be discovered about species in
the genus Cnemida. Only one larva in the genus is
known, pupae have not been described for any
species, males are unknown for one species (C.
gigantea n. sp.), and females are unknown for two
of the species (C. ephippiata Ohaus and C. tristri-
ata n. sp.).

Nanssc Mromids Wivhe 1097
NATCMUWUMD VIV IIisvww Axii v, AU I
(Figs. 1-22, 25-33)

Cnemida Kirby 1827:146. Type species: Trichius retusa
(Fabricius) 1801:133. .

Description. Form: Subovate, sides subpar-
allel, dorsoventrally thickened, elytra shortened,

pygldlum exposed(Flg 1,6-13). Length8 0-17.0mm;

wridth Jd"hm A n Q N Hand: Cunwfo
vy VL

at m1I na
A\A VLY av lll].u'cl X UTO. Vllllll ‘.lcau Uulla\.U
punctate, punctostrigate, or strigate (Figs. 14-15).
Frontoclypeal suture incomplete. Clypeus subequal
in length to frons, laterally converging toward

bidentate apex; apex weakly reflexed, beaded, emar-
ginate, with 2blunt teeth. Antenna with 10 anten-

paiave, WAL & DIV LeCAL, Allveillia avii AU RIAVC1

nomeres, club subequal to antennomeres 2-7. La-

wrrvn wwanlkle avnnga iginiata ov worn

bl. Uil W Ual\l.y UAPUDUd, blauluauc uL LUulldUd ap.u.,ar
ly. Mandibles with 2 exposed, recurved, apical
teeth and 2 small teeth basomedially; molar area
robust. Maxilla with 6 teeth: 3 basal, 2 medial, 1

apical. Mentum bisinuate apically, length subequal
to width Intorncular width 4 0.5 ) trancvarea ava

U Vvalivii, 20T UVRAGL VWallval T UTULY vialiSVULIST Uy 0

dlameters Pronotu : Form at base triemargin-

P RPNV NP RN I b DU I AR Y
Uesuv av 1miaalie ana vase)
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(Figs. 16-19). Lateral margin beaded, bead lacking
at base and mid-apex. Surface variably sculptured.
Scutellum: Longer than wide (W:L ratio .55-.80 as
measured from where elytral base meets scutellar
base). Base not declivous at elytral base. Surface
variably punctate Mesepimeron' Broadly or nar-
rowly exposed in dorsal view. Surface strigate.

Elytra: Surface with or without weak foveae; striae
irregularly depressed or not, variably impressed
(Figs. 1-13). Epipleuron from base to middle round-
ed, with weak line at margin originating at mid-
base; weakly incised from middle to apex, lateral
tergites weakly exposed. Apex sinuate. Elytral su-
tural length 2-3 times length of scutellum. Propy-
gidium: Partially or entirely exposed. Surface punc-
tate. Pygidium: Shape semi-ovate. Surface vari-
ably strigate (Figs. 20-22). Margin with sparse
setae; setae medium in length, tawny. Venter:
Prosternal keel V-shaped; apex projecting at about
35° relative to plane of dorsal surface, produced to
protr ochanter, uu‘luu_‘y‘ rounded; surface with mod-
erately dense, tawny, moderately long setae. Me-
sometasternal keei broadiy U-shaped in ventrai
view, produced weakly beyond mesocoxae; ventral
surface parallel relative to plane of dorsal surface.
Abdominal sterna variable in length. Sternum 5 of
female with transverse row of sparse decumbent
bel/de near Ddbe bebde deIly, muuerdl,e J.[l leligbll

Last sternum of male and female rounded or with
tooth; apex with sparse, tawny, moderately long
setae. Legs: Surface strigate. Protibia with 3 teeth,
basal tooth slightly removed from apical teeth;
widest at middle in male, subparallel in female;
tarsomere 5 of male a little longer than tarsomeres
i-4;foreciaw of maile with lateral claw split apicaily,
with or without apicomedial tooth, enlarged (twice
as thick and 2-3 times wider than internal claw),
mesal claw simple; foreclaws of female simple,

subequal Meso- and metatibiae shghtly to greatly
thickened with lateral carinae \Sﬂguuy thicker in
females, carinae more developed, and sculpturing
more pronounced); apex biemarginate with or with-
out corbel (Figs. 25 C1, C2, C3), 2 spurs interome-
dially, 1-4 spinules laterally; meso- and metatar-
somere 4 of male with weakly developed, median,
lobe-like projection between apical spinulae (Figs

23d-25D); meso- and metatarsi with claws of male
simple, lateral claw twice as thick and twice aswide
as mesal claw; claws of female simple, lateral claw
slightly thicker and wider than mesal claw; meso-
and metatarsomere 5 of males with or without
mesomedial tooth (Fig. 25d1-25d2); simple in fe-
males; empodium with apex hidden or weakly ex-

posed, with 2 short, stout setae. Metatrochanter:
Not produced beyond posterior border of femur.
Metacoxa: Apex right-angled or weakly acute.
Hind wing: Well-developed hooks on precostal
membrane present. Veins AP,,, and J lacking. Me-
tendosternite: In posterior view, Y-shaped, robust,
with 2 apical arms (Fig. 25B). Male parameres:
Symmetrical or asymmetrical. Ventral plates scle-
rotized or not, symmetrical or asymmetricai, with
or without prolonged lateral arms (Figs. 26-32).

Diagnosis. The genus Cnemida is separated
from other genera in the tribe Rutelini by the
following combination of characters: frontoclypeal
suture obsolete uwu.xauy, pronotum lacxmg basal
bead, apex of metatibia without spinules on ventro-
lateral edge, pronotal base triemarginate, lateral
edge of pronotum laterally bisinuate (widest at
middle and base), epipleuron rounded (with weak
line at margin), lateral margin of epipleuron strigate,
apex of elytra sinuate, surface of pygldlum strigate,
male foreclaw thickened and apuu, mesepimeron
broadly or narrowly exposed in dorsal view, basal
veins (AP,,, and J) of hind wing absent, subgaiea
slender.

Distribution (Fig. 33). Southern half of Mex-
ico (south of the Tropic of Cancer), Central Ameri-
ca, and South America (north of 30° S latitude)
Found at elevations ranging from sea level to 1,500
m.

Key to species of Cnemida

[Males have claws of foretarsus unequal in size,
outer claw greatly enlarged and split apically, fe-

mnlnel\ ave nln“lc nffnrnfnrene cnlf\n(ln ali mn qrvn not

110G 1

split apically.]

1. Color of elytra, pronotal margins, and venter testa-
ceous; pronotal disc, scutellum and pygidium
metallic green. Pronotum moderately densely
punctate (not strigate), punctures moderately
large (Fig. 18). Male parameres as in Fig. 30.
................................................ C. leprieuri Arrow

1'. Color of elytra, pronotum, venter, and pygidium black
or castaneous; elytra with or without orange or
testaceous markings. Pronotum finely punc-
tate-strigate (Fig. 19) or moderately densely
punctate (punctures small) with few strigae in
anterior angle (Figs. 16-17). Male parameres
not as in Fig.30. ... 2

2. Pygidial apex with strigae forming 2 separate concen-
tric circles each side of midline (Fig. 21). Elytral
disc with 1 large, orange macula (Figs. 2, 9)...
................................. C. gigantea Jameson n. sp.
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2\

7.

4.

5'

6'.

Pygidial apex with strigae forming 1 concentric circle
Mbica ON O Tlitweal Aian hlanly hlaoaly with
\L' lsbv ‘lU, ‘l‘dl' LJIJ viali uidsv wviavn, wviaun wiuvi

testaceous markings, or primarily orangish. ..

ing from anterior

Pronotum strigate, strigae extendir
angle to posterior angle of pronotum and from
lateral margin to near middle of pronotum (Fig.

19). Male parameres not as in Fig. 26. ........... 4

'. Pronotum finely punctate, at most with narrow patch

of strigae extending from anterior angle to near
middie, not extending to posterior angle (Fig.
16-17). Male parameres as in Fig. 26. ..............

. Elytral disc with 3 striae uninterrupted at mid-disc

(Fig. 5). Pygidial disc with strigae at midline
complete (Fig. 22). Male parameres as in Fig.
82 e C. tristriata Jameson n. sp.
Elytral disc with 4 striae (Figs. 1, 3, 4) usually
interrupted at mid-disc. Pygidial disc with
strigae at midline complete or incomplete (Figs.
20, 22). Male parameres not as in Fig. 32. ....5

Surface of frons strigate, strigae coalescing in a V-
shaped discal depression (Fig. 15). Elytral stri-
ae at base coalescing and rugose. Metasternum
of male with dense, yellow setae. Male
parameres as in Fig. 29. C. lacerata (Germar)

Surface of frons strigate strigae not coalescing in a V-

PR RURP: s LN [ B gy TAN Tlodnl o4
buupeu uisvai uupxuaaluu \1 15 1%). un_y vrai bbl.l.'

ae at base separated, distinct (Figs. 1, 3, 4).

Matogtarnum of malae withaut dangsa vallgwr
AVITULAdLOLiluiL UL Lu4ailv wiulvuuv uouino, _yvxlv

setae. Male parameres not as in Fig. 29. ....... 6

. Surface of pygidium at midline smooth, strigae not

continuous (Fig. 20). Surface of pronotum lack-
ing metallic green reflections. Elytra black,
with or without single, transverse orange band.
Male parameres as in Fig. 28.........cccevveuvnnnnne
............................................. C. intermedia Bates
Surface of pygidium with strigae continuous or nearly
so at midiine, not smooth. Surface of pronotum
with or without metallicgreen reflections. Elytra
castaneous or black with testaceous markings,
or testaceous with castaneous margins. Male
parameres not as in Fig. 28..........ccocoeviininnn 7

. Color of elytra castaneous to black with orange mark-

ings throughout (Fig. 12). Elytra at subapex
with transverse strigulae terminating before
the lateralmost discal stria. Surface of pygidi-

R gtmicoan alaanle,

+L £
um with Siurigas LIIAULJ Lmylvascu ana Ciosoiy

spaced along midline (strigae separated by 1-3

strical widthg). Male narameres as in Fig. 31
siriga: wigins). Maie parameres as in rig. o1,

............................................ C. retusa (Fabr.)

ish mnroing casta-

sn,

b vond the lateral-

verse stri Dll] ae

most dlscal stria. S f ace of pygidium with

strigae moderately impressed and more dis-

tantly anans one midline 4l oo o s
a.

d al
uux_y spacea aiong midiins \bu.xsau bvyuluuuu

c-'c

3-4 strigal widths). Male parameres as in
a. 27 C. ephippiata Ohaus

............................... . EpAIpPpIGIG Unaus

Cnemida aterrima Bates
(Figs. 6, 16, 17, 20, 26, 33)

Cnemida aterrima Bates 1888:272. Lectotype, lectoallo-
type, and 7 paralectotypes designated. Lectotype
male at BMNH labeled a) “Type” (round with red
circle), b) “sp. figured,” ¢) “Chontales, Nicaragua. T.
Belt,” d) “Cnemida aterrima Bates” (Bates’ hand-
writing), e) “B.C.A. Col. II (2),” and my lectotype
label. Lectoallotype female at BMNH labeled a)
“Type” (round with red circle), b) “Panzos, Vera Paz.
Conradt. Cnemida aterrima Bates” (Bates’ hand-
writing), ¢) “B.C.A. Col. II (2),” and my lectoallotype
label. Paralectotype females (4) at BMNH all with
the label “B.C.A. Col. II (2),” and the following
locality data: 1) “Chontales, Nicaragua. Janson,” 2)
“Chacoj, Vera Paz. Champion,” 3) “Santecomapan,"
A\ “MNhantalaa Ninasacia T Rals?

Nrna maola mwawms
wiiOlivaies, ivitaragua. 1. ooiu.

Il IMiaie para-

lectotype at BMNH labeled a)’Mexico, Sallé Coll.,”

b) “Ex. Coll. J. Sturm,” ¢) “Mexico. Cnemida aterri-
, €y 4vaBXill. LNISINiGa awerri
ma. Mihi.” One female paralectotype at ZSMC

labeled a) “Chontales, Nicaragua. Janson,” a)“B.C.A,
Col. 1T (2) Cnemida aterrima Bates,” and my para-
lectotype label. One female paralectotype at ZMHB
labeled a) “Misantla, Mexico. Hége,” b) “ex. Museo
H.W. Bates,” ¢) “Cnemida aterrima Bates co-type”
(Ohaus’ handwriting on red label), and my paralec-

totype label.

Description. Length 9.9-12.4mm. Greatest
width 5.2-6.5mm. Color: Dorsum, venter, and ap-
pendages shiningblack, dark brown, or castaneous,

rit

Wlb}‘l uaetaucuue UJ. Ulmlslah lllmklllso Ull Ul.y lzlﬂ
(Fig. 6). Head: Surface of frons at mid-disc moder-
ately densely punctate; base, apex, and margins
punctostrigate, strigae coalescing in a U-shaped
median depression; punctures .02-.05mm, trans-

verse: stricas enpnvafoﬂ ]'\v about 1 strical width

VOISO, SUiip&il Qiavel QRUVNMY 2 SuiipQi Vvailuii,

Surface of clypeus basomedla]ly densely punctate
to confluently rugopunctate or punctostrigate me-
dially and apically. Pronotum: Form at base tri-
emarginaie; emargination at mid-base (anterior to
scutellum) pronounced (Fig. 25a2). Basal angle
right-angled or acute. Surface of disc moderately

dangaly nunctata aeccagionally with a narraw natnh
uUllOU;J yull\allﬂllc, Wvucu.ulau_y YWiviiQAiiai1i1vyy yawu

of strigae extending from apex to near middle, not
extending tomargin (Figs. 16-17); punctures minute
to.03mm. Scutellum: Longer than wide (W/Lratio
= .74). Surface sparsely or moderately densely
punctate; punctures .01-.03mm. Mesepimeron:
Apex broadly produced beyond elytral base in dor-
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sal view (Fig. 25a2). Elytra: Surface with weak,
longitudinal depressions and punctate striae. One
depression at mid-base mesad of humerus coalesces
with another depression at base or disc, 1 anterior
of apical callus (nearly obsolete), 1 mesad and
anterior to apical callus (nearly obsolete), 1 lateral
of humerus. Striae irregularly depressed, in irreg-
ularrows, interrupted at mid-disc: 1 next to sutural
(stria reaching apex or entirely obsolete, marked
only by a longitudinal depression), 3 on disc (none
reaching base or apex, all interrupted at mid-disc),
2-8 laterad of humerus in foveate area only; punc-
tures of first stria (next to sutural stria) longitudi-
nal; punctures of discal striae elongate, inverse U-
shaped (making striae appear closely paired), cres-
cent-shaped, ocellate, or simpie; siriae separated in
depressed area at base. Intervals variable in width,
moderately to sparsely punctate; punctures minute
to .02mm. Lateral margin not transversely strigu-
late Elytral sutural length about 2.3 times length
of scutellum. ryg'luuiﬁi Surface punciatie and
strigate; mid-disc sparsely to moderately densely
punciate, punctures minute to .02Zmm; sirigae at
apex forming 1 concentric circle, not closed at base;
strigae separated by 3-4 strigal widths (Fig. 20).
Venter: Metasternum at middle glabrous. Last
sternite of male subapically quadrate, surface at
Udbe WlbIlUub WeaK VErTﬁ'uurrﬂ Stflatlﬁﬂs ld.LeI'du. 0].
midline. Last sternite of female apically entire,
rounded, with weak strigulae at lateral margin;
apex laterally with sparse, tawny, moderately long
setae. Legs: Foreclaw with medioapical tooth (male);
empodium not exposed beyond tarsomere 5. Meso-
and metatarsomere 5 of male with mesomedial
projection well developed (Fig. 25d2); simple in
female. Mesotibia broadest at middle; lateral edge
carinate in apical 1/3 and basal 1/3; apex biemar-
ginate with 2 teeth: 1 medial, 1 lateral, both pro-
duced to tarsomere 2 or 3; 2 spinulae next to spurs
Metatibia broadest at middle, subequal in width to
femur; mesal edge with few, moderately long, taw-
ny setae; lateral edge carinate in apical 1/3 and
basal 1/3, carinae more pronounced in female; apex
with corbel produced to middle of tarsomere 3 or 4.
Metacoxa: Apexright-angled. Parameres: Fig. 26.
Diagnosis Cnemida aterrima is easily sepa-
rdwu LI'UIKl Ubﬂel'b Hl Llle gerlub Uy a pIOIlULdl (115(,
that lacks strigulae (occasional specimens may
have anarrow patch of strigulae that extends from
the apex to near the middle of the pronotum) (Figs.
16-17). Other characters that will serve toseparate
this species are: elytral disc with only 3 discal
striae, lateral margin of elytra not transversely

strigulate (shared with C. leprieuri, C. intermedia,
and C. giganiea). Male parameres are aiso diagnos-
tic.

In regions where C. aterrimaand C. intermedia
are sympatric (southern Nicaragua and northern
Costa Rica), sculpturing of the pronotum of C.
aterrinma may rainge from nons-,ng"umue to Sbi‘lgu-
late (Figs. 16-17). Other characters are not variable
in the region of overlap, and the 2 species are
readily separated by the following characters: 3
elytral striae (4 in C. intermedia (Fig. 3)), mid-disc
of the pygidium lacking strigae (Fig. 20) (mid-disc
with strigae present in C. intermedia), and male
parameres \1 15 au;

Distribution. Tropical moist forests of south-
ern Mexico to northern Costa Rica. Recorded from
150 to 1,400 m elevation.

Locality Data (Fig. 33). 85 specimens exam-
ined from AMNH, BMNH, CASC, CNCI, EMEC,
FREY, HAHC, INBC, LAGO, MNHN, MAMC,

QT AAAN TTAANDAALA TTATARL TTATQORA TTOQAIRA FZAATTD
OLIVIU, UIVIRUVI, UINAIVL, UINDIVI, UDINIVI, LZIVIID,

ZSMC.

Costa Rica (9). Alajueia (1): Est. San Ramon
(Parque Nacional Guanacaste). Guanacaste (8):
Est. Cacao (lado suroeste del Vol. Cacoa), Est.
Maritza (lado oeste Vol. Orosi), Est. Pitilla (9 km S
Santa Cecﬂia)

El Salvador (1). Cuscatlan (1): no data.

Guatemala (7). Alta Vera Paz (3): Panzos,
Chacoj. San Marcos (4): Tumbador.

Honduras (3). Intibuca (1): Choloma. Yoro (1):
Progreso. Atlantida (1): La Cieba, Col. Naranjal.

Mexico (52). Chiapas (12): Santo Domingo (15
mi SE Simojovel), Cuidad Cuauhtemoc, 7.7 mi N.
Frontera Comalapa, Raneno Alegre, Parque Lagu-
na Belgica, Amatdn, Tuxtla Gutierrez. Oaxaca (1):
no data. San Luis Potosi (1): Tamazunchale. Ver-
acruz (24): Minatitldn, Misantla, Alazan, Presidio,
Est. Biol. Los Tuxtlas, Rancho Hanover, Cordoba (9

A b A ncan oo e ara et a | PPN |

llll LVJ.J}, DUIII;ULUllldpdll fldyd V ILUIII;U, lVllbdlle,
Medellin, Tlacotalpan, no data. Yucatédn (1): X-
Can. No data (13).

Nicaragua (9). Chontales (9): no data.

No Data (4).

Temporal Data. January (1), March (2), April
(2), May (13), June (8), July (8), August (5), October
(1).

Remarks Bates (1888) described C. aterrima
from “many examples,” including those from the
Sallé collection. Bates retained the specific epithet,
aterrima, that Sallé used in his collection. I located
nine type specimens and designated lectotypes and
paralectotypes.
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Adultshave been collected at flowers ofInga Sp-
(Mimosaceae). Morén et al. (1988) collected adults
from rotting logs and from wood that was being
used to maintain Megasoma eiephas (Fabr.) in the
laboratory (Morén 1979). In Chiapas, Mexico, this

species was collected in lowland rain forest, mon-

4oma rain faragt and tvaninal danidianig faragt Mh
Laiic ldl.l.l AULTDOL, AllUu L1Uupildl UTULLUWUUUD 1ULTDUL \ 1117
omas 1993).

Cnemida ephippiata Ohaus

Moa a9\
Figs. 7, 32, 33)

“n10.00

Cnemida ephippiaia Ohaus 1912:255.

Holotype male at ZMHB with labels a) “Amazonas,
S. Andon d. Iga, 23.9.06. A. Ducke S.” (newer label),
b) “S. Antonio do Ig¢a, 23.9.1906. Ducke” (older
label), ¢) male parameres card-mounted, d) “Ty-
pus!” (rectangular red label), e) “Cnemida ephippi-
ata Ohs.” (handwritten on red paper), and my lecto-
type label.

Nagarintian Tangth 10 Tmm (Irantact width
AJTdvLIpPLiIViL. ucllsldl AU, L1111, uxcauccu ALV.

5.2mm. Color: Head, pronotum, scutellum, pygld
ium, legs, and venter shining dark brown to black,
with greenish reflections. Elytra shining ochra-
ceous, with castaneous margins, and Z castaneous
markings on disc (Fig. 7). Head: Surface of frons at
mid-disc moderately densely punctate; base, apex,
and margins punctostrigate; strigae forming 2 ad-
jacent, concentric circles, coalescing apically in
medial depression (Fig. i4); punciures .02-.04mm;
strigae separated by 1 or fewer strigal widths.
Surface of clypeus confluently punctostrigate.
Pronotum: Form at base triemarginate; emargin-
ation at mid-base (anterior to scutellum) pronounced
\r 1g 4044} Basal augw acute. Surface of disc punc-
tate and strigate; strigae present laterad of midline
to near margin and from apex to base, strigae
separated by less than 1 to 1 strigal width; punc-
tures present at midline from apex to base, wider

Ffunmm middla +a haca raocion modarataly dangaly
irom miadue v0 vase, region moaeratery aensely

punctate, punctures .01-.02mm, some transverse
near sirigate area. Scutellum: Longer than wide
(W/Lratio=.67). Surface moderately densely punc-
tate near margins; punctures .01-.03mm:
Mesepimeron: Apex broadly exposed beyond ely-
tralbasein dorsalview (Fig. 25a2). Elytra: Surface
with weak depressions and punctate striae. One
depression at mid-base mesad of humerus, 1 atbase
of disc (somewhat transverse), 1 laterad of humer-
us. Striae irregularly depressed, in irregular rows,
interrupted at mid-disc; 1 next to sutural stria
reaching apex but not base, 4 on disc (2 inner striae
reaching apex, 2 lateral striae reaching near callus

and coalescing with striae laterad of humerus,

none reacmng uase}, SLl'lde 1drera(1 OI numerus not
in defined rows; punctures of first stria (adjacent to
sutural stria) longitudinal, forming a broken line;
punctures of disc broadly crescent-shaped or broad-
ly inverse U-shaped, disordered in depression at
elytralbase. Intervalsvariable in width, moderate-
ly punctate; punctures about .01-.02mm. Lateral
margin from metacoxa to apex transversely strigu-
late. Elytral sutural length about 2.3 times length
of scutellum. Pygidium: Surface strigate; mid-line
with strigae continuous; strigae at apex forming 1
concentric oval, apical strigae separated by 3-4
strigal widths. Venter: Metasternum at middle
glabrous. Last sternite of male subapically quad-
rate, surface from base to preapex strigulate; apex
setigerously punctate, punctures .0lmm, setae
moderate in length, tawny. Legs: Foreclaw with
medioapical tooth; empodium not exposed beyond
tarsomere 5. Meso- and metatarsomere 5 with
mesomedial projection well developed (Fig. 25d2).

Mesotibia broadest at middle; lateral edge weakly
carinate in apical 1/3; apex biemarginate with 3
produced teeth: 1 mesal (weakly produced), 1 me-
diolateral, and 1 lateral (both produced to tarsom-
ere 2), 2 spinulae between spurs and mediolateral
tooth. Metatibia broadest at middle, femur slightly
wider than tibia; mesal euge with 1‘110ue‘r‘al,ely uenbe,
moderately long, tawny setae; lateral edge with
pronounced carinae, 1in apical 1/8 and 1 in basal 1/
3; apex with corbel produced to middle of tarsomere
4. Metacoxa: Apexright-angled. Parameres: Fig.
217.

Diagnosis. In overall body sculpturing, C.
ephippiaia is most similar to C. reiusa. However,
the coloration of the elytra (primarily orange in C.
ephippiata rather than castaneous with orange or
tan maculae as in C. retusa) serves to separate
these species. Microsculpture characters also sepa-
rate these taxa: in C. ephippiata the transverse
strigulae at the subapex of the elytra extend past
the lateraimost discal siria, whereas in C. reiusa
the lateral strigae terminate before the lateralmost
discal stria at the humerus; the pygidial strigae of
C. ephippiata are separated by 3 to 4 strigal widths,
whereas in C. retusa the pygidial strigae are sepa-

rcu,eu Uy 1 LU O bbflgd_l Wlubllb 1V1€lle pdrdmereb are
also diagnostic (Fig. 27).

Distribution. Western Amazon River near
the Peruvian and Colombian border.

Locality Data (Fig. 33). 1 specimen (holotype)
from ZMHB. Brazil (1). Amazonas (1): San Antonio
do Iga.
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Temporal Data. September.
Remarks. Only the holotype for this species is
known; females, larvae, natural history, and vari-

ation are unknown.

meson, new spec1es

, 21, 33)

‘CDQ

nemida gigantea Jamegon ne

ada” (hnndwrlfmn\ h\ “Sta. Rosa” (h___d .nf'ren), c)
“Ex. Musaeo H.W. Bates 1892 d) “Museum Paris
ex Coll. R. Oberthur 1952,” and with my holotype

label.

Description. Length 16.2mm. Greatest width
8.0mm. Color: Dorsum, venter, and appendages
shining black with castaneous undertones, with 1
large, orange macula on center of disc of each
elytron (Fig. 29). Head: Surface of frons at mid-disc
moderately densely punctate; base, apex, and mar-
gins punctostrigate, strigae coaiescing in V-shaped
medial depression (Fig. 15); punctures .02-.05mm,
transverse; strigae separated by 1-2 strigal widths.
Surface of clypeus basomedially densely punctate
to confluently, rugopunctate or punctostrigate
medially and apically. Pronotum: Form at base
triemarginate; pronounced emargination at mid-
base (anterior to scutellum) (Fig. 24a2). Basal angle
right-angled. Surface of disc moderately densely
punctate, somepunctures transverse, these present
apically to middle third of disc, a few at marginal
line occasionally coalescing to form short strigulae;
punctures .01-.03mm, a little larger at margin.
Scutellum: Scutellum longer than wide (W/L ratio
= .76). Surface sparsely or moderately densely
punctate; punctures .01-.02mm. Mesepimeron:
Apex broadly exposed beyond elytral base in dorsal
view (Fig. 25a2). Elytra: Surface with weak, some-
what longitudinal depressions, weakly raised mac-
uia, and punctate sirigae. One depression at mid-
base mesad of humerus, 1 laterad of humerus.
Striae irregularly depressed, in irregular, obscure
rows, interrupted at mid-disc by raised macula
(Fig. 2, 9): 1 next to sutural stria reaching apex but
fading at mid-disc, 3 at base (1 inner stria that
borders macula and reaches apex, 1 at middle
interrupted by macula, but reappearing at posteri-
or edge of macula and continuing to apex, 1 laterad
that is interrupted by macula), 3 laterad of humer-
us in obscure, incomplete rows; punctures cres-
cent-shaped near apex, inverted U-shaped at mid-
disc and base, simple or crescent-shaped laterad of
humerus; punctures .01-.05mm. Intervals variable

in width, moderately densely punctate punctures
minute to.02mm, some crescent-shaped (especially
at apex). Lateral margin not transversely strigu-
late. Elytral sutural length about 2.3 times length
of scutellum. Pygidium: Surface strigate; mid-
disc smooth, lacking strigae; strigae at apex form-

sno D adianant aonoantrio airnalas (Fhioe 21) aninal
g 4 aijaleniy, Conienuril Cirdies u'ig. 41), apifax

strigae separated by 3-4 strigal widths. Venter:
Metasternum at middie giabrous. Surface of last
sternite weakly strigulate and punctate; punctures
.02-.04mm; apex entire (although worn). Legs:
Foreclaw with empodium not exposed beyond tar-
somere 5. Mesotibia nearly parallel (weakly con-
vergent in apical 1/3); lateral Uusc with neany
obsolete carina in apical 1/3 and basal 1/3; apex
biemarginate with 3produced teeth: 1 mesal (weakly
produced), 1 mediolateral, 1lateral (both produced
to tarsomere 2), 2 spinulae next to spurs and
mediolateral, apical tooth. Metatibia nearly paral-
lel (convergent in apical 1/3); femur wider than
uLua, lateral cuge with carinae, 1in apica} 1/3 and
1in basal 1/3; corbel produced to base of tarsomere
4, Metacoxa: Apex weakly acute.

Diagnosis. Cnemidagiganteais separated from
its congeners by its large size (1.5 t0 2.0 times larger
than any other species) and its single, large macula
on each elytron (Figs 2, 9). Other characters that
serve to separate it are: pu)uuuu disc that is purnc-
tate or with few transverse punctures (similar to C.
aierrima) rather than strigate, elytral disc with
only 3 striae (shared with C. tristriata, C. aterrima,
and C. leprieurt), and apical strigae of the pygidium
that form 2, adjacent, concentric circles (Fig. 21).

Distribution. Colombia.

Locality Data (Fig. 33). 1 specimen (holotype)
from MNHN. Colombia (1). Guainfa (1): Santa
Rosa.

Temporal Data. Unknown.

Remarks. The holotype specimen of C. gi-
gZantea originally came from the H.W. Bates collec-
tion, was later bought by R. Oberthur, and was
deposited at the Paris Museum (MNHN). In the
Biologia, Bates (1888) remarked that several new
species of Cnemida were known 1n collections, yet
he described only C. intermedia and C. aterrima.
Bates may have been referring to this specimen
\duu C.l bepl‘leul i tulUW a bpeCIES that he collected
in the Amazon) when he made this statement.

The locality “Santa Rosa” in New Granada is a
commonly encountered place-name in older collec-
tions. I conjecture that the type locality, “Santa

Rosa,” refers to the locale in Colombia. Santa Rosa,
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Guainia, is located on the Rio Guaviare, which is a
tributary of the Rio Orinoco.

Only the female holotype specimen is known of
this species.

Etymology. The specific epithet, gigantea,
refers to the large size of the holotype, a feature

nwmantamiatia A ananta

~h L 1+ o o
crnaracierisvic 01 uie Spéecies.

Cnemida intermedia Bates 1888:272. Lectotype and

cigrmatad Do avmdsna arata

lebwaum,ype uéblguubeu One syntype not located.
Lectotype male at BMNH labeled a) “Type” (round
label with red circle), b) “T'olé, Panama. Champion,”
¢) “Cnemida intermedia Bates” (handwritten in
Bates’ hand),” d) “B.C.A. Col. II (2),” and my lecto-
type label. Lectoallotype female at BMNH labeled
a) “Type” (round with red circle), b) “Chontales,
Nicaragua. T. Belt,” ¢) “Cnemida intermedia Bates”
(Bates’ handwriting), d) “B.C.A. Col. II (2),” and my
lectoallotype label.

tion, L-epgt 8.2-12.4mm. Greatest

width 4.2-6.3mm, enter, and ap-
Jh n

Q
=)
o
o-
U:

orsum, venter, and ap-

shiningo l-.]nnTr darl hwaum
peénaages sinining oviack, Gark oréwi,

neous, with castaneous or orangish markings on
elyl:ra \l‘lg 3 D} neaa ounaceuurons dLmla-QlSC
moderately densely punctate; base, apex, and mar-
gins punctostrigate, forming 2 adjacent circles of

concentric strigae and that coalesce in discal de-

ORACCOIIVIAL SLiipal Q2100 vi2ay LURATSCT Qsial

pression (Fig. 14); punctures .03-.06mm; strigae

aonavratad ho famanih an Datrmioal widithe Quvfona
acpa.labt:u Uy I.VW TL uviirai .l. < 5\111.50.1 VWIiIULILIO. JuLiavo
of clypeus basomedially confluently rugopunctate
or punctostrigate medially and apically. Prono-
tum: Form of pronotum at base triemarginate;
pronounced emargination at mid-base (anterior to
scn#n“ m) m-ur ")Ko‘)\ ngeo] gnn]n mrr}\f qnn-]ar‘ or

ucuullx (€A C 1igiivcQiigiCl

oy nagta.
Uil vasuva“

acute. Surface of disc punctate and strigate; strigae
present laterad of midline from apex to middle and
from lateral margin to near mid-disc, strigae sepa-
rated by fewer than 1 to 2 strigal widths; punctures

present at mid-disc extending from apex to base,

thls region moderately densely punctate; punc-

+13maa N1 +0 DR anme trancvarca naar fovaata
LULICD V1 W UUllllll, DU1IIT LL1AQlIIDY TLOU 110dL wvvuauvo

region. Scutellum: Longer than wide (W/L ratio =

nn\ o

68). Surface sparsely or moderately densely punc-
_atp punctures .01-.03mm. Mesepimeron: Apex

xposed beyond base of elytra in dorsal
wviaw (F‘ur 25a22). Elvtra: Surface with weak de-

ViCW I 1p. &UQL). iy vaia. ZAQUT Waiuil Woas

pressmns and punctate striae. One depression at
mid-base mesad of humerus coalesces with another

at base of dise, 1 anterior to apical callus, 1 lateral
and anterior to apical callus, 1 laterad of humerus.

Striae irregularly impressed in irregular rows

\I‘ lg O} 1 next LU buburﬂl Sbrlﬂ \red(,nlng‘ dpex Dut
obscure at mid-suture), 4 on disc (allinterrupted at
mid-disc, none reaching base, 2 inner striae reach-
ing apex, 1 or 2 lateral striae reaching callus,
lateral-most stria often reduced or lacking from
base to mid-disc), 3-4 laterad of humerus; punc-
tures of first stria (adjacent to sutural stria) longi-
tudinal, forming a continuous line; punctures of
disc elongate, inverse U-shaped or slightly cres-
cent-shaped (making striae appear closely paired),
striae distinct or slightly disordered at base in
depressed regions. Intervals variable in width,
moderately to sparsely punctate; punctures minute
to .02mm. Lateral margin from metacoxa to apex
transversely strigulate. Elytral suturallength about
2.1 times length of scutellum. Pygidium: Surface
punctate and strigate; punctures present at mid-
disc, moderately dense, minute to.02mm; strigae at
apex forming 1 concentricoval, strigae notjoined at
base; apical strigae separated by 1-3 strigal widths.
Venter: Metasternum glabrous. Last sternum of
male subapically quadrate, surface at base laterad
of midline with weak, vermiform strigae. Last ster-
num of female apically entire, rounded, with vermi-
form strigae at apex. Legs: Foreclaw with medioap-
ical tooth (male); empodium not exposed beyond
tarsomere 5. Meso- and metatarsomere 5 of male
with mesomedial pro;ectlon well developed (F1g
25d2); simpie in female. Mesotibia broadest at mid-
dle; lateral edge carinate in apical 1/3 and basal 1/
3; apex biemarginate with 3 produced teeth: 1
mesal (weakly produced),1 mediolateral, and 1 lat-
eral (both produced to tarsomere 2 or 3), 2 spinulae
next to spur and mediolateral, apical tooth. Metat-
ibia broadest at middle (Fig. 25¢2), nearly as wide
as femur; mesal edge (male) with setae moderately
long, sparse to moderate in density; lateral edge
with carinae, 1in apical 1/3 and 1inbasal 1/3, more
pronounced in female; apex with corbel produced to
middle of tarsomere 4 or 5. Metacoxa: Apex right-
angled. Parameres: Fig. 28.

Diagnosis. Cnemida intermedia is most simi-
lar to C. lacerata, but is separated based on: a lack
of dense, tawny, setae on the middle of the meta-
sternum of the male (present in C. lacerata); the
elyl}l'd.l b[fléle Wlll(,ll, at LIle Ddbe are not (,omuseu
and rugose as in C. lacerata; and the strigae of the
frons which form 2, adjacent, concentric circies that
meet in a median, discal depression (Fig. 14) (in C.
lacerata, the strigae coalesce in a V-shaped, medi-
an, discal depression and do not appear as 2 adja-
centcircles (Fig. 15)). This species is separated from
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C. retusa, C. ephippiata, and C. tristriata by sculp-
turing of the pygidium and pronotum. in C. inier-
media the mid-disc of the pygidium is punctate
(rather than strigate as in the other 3 species) and
the punctate region of the pronotum in C. interme-
diais wider from mid-disc to base (Fig. 20), whereas
in C. retusa, C. bi‘bstl‘u’ibu, and C. 6ﬁhbppmbu ne
punctate region is narrower or lacking (Fig. 22). It

is separated from C. aierrima by the sculpturing of

the pronotal disc which is strigate in C. intermedia
and punctate (or with few strigae) in C. aterrima.

Distribution. Nicaragua to northwestern
South America including 1 record from Bolivia

£ ~F
\puabuuy €rromneo ub} I\ULUI ut:u 1Irom ULUV a lzl.Ullb oL

20 to 1,200 m.

Locality Data (Fig. 33). 180 specimens exam-
ined from BCRC, BMNH, DCCC, CASC, CMNH,
RACC,DJCC,EGRC, FMNH, FSCA, HAHC, HPSC,
INBC, JEWC, MCZC, MNHN, SEMC, USNM,

ZMHB.

-re o b 1\
Bolivia (1). No data (1).

Colombia (25). Antioquia (5): Valle de Cauca.
Boyaca (2): Antioquia. Magdaiena (3): Bonda, Ara-
cataca, no data. Valle (2): Sevilla, Rio Dagua. No
data (13).

Costa Rica (61). Alajuela (2): Pil6n de Bijagua,
Sector San Ramon. Cartago (2): Turrialba, Hitoy

\/erere Uudl’ldCdSCe \60} l’lV anta I‘lOSd, LSE
Maritza (lado oeste Vol. Orosi), Cerro E1 Hacha (12
km SE La Cruz), 24 km NW Canas (hacienda
COMELCO), P.N. BarraHonda (3km N Nacaome),
Est. Murcielago (8 km SW Cuajiniquil), Est. Las
Pailas (P.N. Rincon de la Vieja), Rio San Lorenzo,
Est. Los Almendros. Limon (2): Bananito. Puntar-
enas (10): Punta Banco, Est. Esquinas, Sta. Eiena
(4-6 km S), Peninsula de Osa (Rancho Quemado),
Lindora (Res. Biol. Monteverde), Res. Biol. Bonita
(Est. Queb. Bonita), P. N. Manuel Antonio. San
José (5) San José, nr. Quesada, San Isidro del

_____ ~ Ad 1PN
UUIlUl dl LVU data (/).

Ecuador (4). Loja (2): no data. No data (2).

Nicaragua (3). Chontaies (2): no data. No data
).

Panama (72). Bocas del Toro (1): Gualaca-
Chiriqui Grande Hwy (4 km N cont. div. ). Chiriqui
(7) Tolé, David, no data. Colon (2): 6 km E Maria
Chiquita (8°26' N 75°42' W), 34 km E. Portobelo.
Darien (1): Morti (8°50' N 77°59' W). Panama (59):
Cerro Campana (8°40' N 49°56' W), Majé Station
(9°09' N 78°47' W), El Llano (11-15km N; 10km N;
km 8-15), El Llano-Carti Rd (km 8-11; km 8 N; km
9N; 7-13km), Barro Colorado Island (Lago Gatun),

Chorrera. No Data (2).

Venezuela (9). Apure (2) Sarare. Distrito Fed-
eral (4): Caracas. No Data (3).

No Data (5).

Temporal Data. February (2), March (7), April
(5), May (36), June (10), July (3), August (11),
September (2), October (6), November (7), Decem-
ber (9).

Remarks. Bates (1888) named C. intermedia
based on 3 specimens, and he was unsure whether
it was, in fact, a true species: “In sculpture, this
species or subspecies more nearly resembles the
South-Brazilian C. lacerata (Germ.) than the C.
retusa of Guiana and the Amazons (sic) valley” (p.
272). Only 2 specimens from the type series were
located. One remaining type specimen, collected by
Champion in David, Panama remains to be located.
The Ohaus collection in Berlin (ZMHB) contains 2
female specimens with Ohaus’ cotype labels and
“ex. Museo H.W. Bates” labels. However, because
the label data do not correlate with Bates’ descrip-
tion (the specimens are from “V.d. Chiriqui’ rather
than David and do not bear a Champion label), 1
believe that Ohaus erroneously placed cotype la-
bels on these specimens.

Adults visit flowers and are most active in the
early morning. Label data indicate that beetles
have been collected between 7:10 and 9:50 am on
Turnera ulmifolia L. (Turneraceae), Bixa orellana
L. (Bixaceae), Mimosainvisa Martius, and Mimosa
sp. (Mimosaceae). Adults have also been collected
on flowers of Psychotria sp. (Rubiaceae). Similar to
the behavioral deception that was described in C.
retusa (Ratcliffe 1990), Wappes (pers. comm. Jan.
1994) observed individuals of C. intermediaresting
on their sides while on vegetation.

Individuals of C. intermedia and C. aterrima
occur sympatrically in southern Nicaragua and
northern Costa Rica. Within this narrow region of
overlap, there is a wide range of pronotal sculptur-
ulg in C. aterrima. Despite this variation, the 2
species are distinct and easily separated (see re-
marks section under C. aierrima).

The larvae of C. intermedia, the only larvae
known in the genus, were collected and reared by F.
Quesada (INBio, Costa Rica). Larvae of C. interme-
dia were found in rotting wood of Hyeronima al-
uwrneutueb Auemdu u::upuorulaceaE) Hl UIU Ubd
Peninsula, Costa Rica.
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Cnemida lacerata (Germar)
Vg o\ M. an 1 = QF_o0O an QO
(F1gs. 10, 19, z0c9, 29, 39)

Rutela lacerata Germar 1824:119.
ZMHB or elsewhere.

Cnemida curiisi Kirby 1827:148. Type not found.

Cnemida sparshalli Kirby 1827:148. Holotype male at
BMNH labeled a) “Type” (round label with red
circle), b) “6350” (round, blue label), c¢) “(2) sparshal-

li” (handwritten), and my holotype label.

Type not found in

Description. Length 10.8-13.5mm. Greatest
width 5.2-6.8mm. Color: Dorsum, venter, and ap-
pendages shining black, dark brown, or casta-
neous (pronotum, scuteilum, eiytral suture often
margined with red-brown), with orange or red-
brown markings on elytra (Fig. 10). Head: Surface
of frons at mid-disc moderately densely punctate;
base, apex and margins punctostrigate, strigae
coalescing in V-shaped medial depression (Fig. 15);
punctures .02-.05mm; strigae separated by 1 or
fewer strigal widths. Surface of clypeus basomedi-
ally confluently rugopunctate or punctostrigate
medially and apically. Pronotum: Form at base
triemarginate; pronounced emargination at mid-
base (anterior to scutellum) (Fig. 25a2). Basal angle
right-angled or acute. Surface of disc punctate and
strigate; strigate present laterad of midline from
apex to base and from lateral margin to near mid-
disc, strigae separated by 1 strigal width or less;
punctate region at mid-disc (basally to apically),
moderately densely punctate, punctures .01 to
.02mm, some transversely punctostrigate near
strigate region. Scutellum: Longer than wide (W/
Lratio=.72). Surface sparsely tomoderately densely
punctate; punctures minute to 0.01lmm.
Mesepimeron: Apex broadly exposed beyond ely-
tralbasein dorsalview (Fig. 25a2). Elytra: Surface
with weak depressions and punctate striae. One
depression at mid-base mesad of humerus coalesces
with another at base of disc, 1 anterior to apical
callus, 1 laterad and anterior to apical callus, 1
laterad of humerus. Striae irregularly depressed,
in irregular rows, interrupted at mid-disc; 1 next to
sutural stria reaching apex but not base, 4 on disc
(2inner striae reaching apex, 2lateral striae reach-
ing callus, none reaching base, all interrupted at
mid-disc), 3-41aterad of humerus; punctures of first
stria (adjacent to sutural stria) longitudinal, form-
ing a continuous line; punctures of disc elongate,
inverse U-shaped or crescent-shaped (making stri-
ae appear closely paired), disordered and rugose at
elytral base in depressed regions. Intervals vari-
able in width, moderately to sparsely punctate;

punctures minute to .02mm. Lateral margin from
metacoxa to apex transversely strigulate. Elytral
sutural length about 2.3 times length of scutellum.
Pygidium: Surface strigate except at midiine
(smooth), apex with strigae forming 1 concentric
circle, separated by 1-3 strigal widths. Venter:

Matactarnuum at middla with danga tawny wallan
iviciasiernuim av Mialue wiul Geiise, tawily, yeuldw

setae; setae moderate in length Last sternum of
male subapically quadrate, surface ai base with
weak, vermiform strigae laterad of midline. Last
sternum of female apically entire, rounded, with
vermiform strigae at apex. Legs: Foreclaw with
medioapical tooth (male); empodium not exposed

axrnan agn. o

bt:y Ulld lla.l BUlllclU 5 }V{UDU' aud uu:uabcu. BUlllUlU 5 Uf
male with mesomedial projection well developed
(Fig. 25d2); simple in female. Mesotibia broadest at
middle; lateral edge carinate in apical 1/3 and basal
1/3, apex bi-emarginate with 3 produced teeth: 1
mesal (weakly produced), 1 mediolateral (produced
to tarsomere 2 or 3), 1 lateral (produced to tarsom-

avra 9 Aan N D aninnulan navt ta anuir and madinlas
CiC a4 UL v), 1 & DPLIULAT 1ITALV W DpPUL allu ll.l.Uu.lUlaI/'

eral, apical tooth. Metatibia broadest at middle,
wider than femur; mesal edge with dense, tawny,
moderately long setae; lateral edge carinate in
apical 1/3 and basal 1/3, carinae more pronounce in
female; apex with corbel produced to middle of
tarsomere 4 or 5. Metacoxa: Apex right-angled.
Parameres: Fig. 29.

D1agnosxs Cnemida lacerata is distinct from
other species of Cnemidabased on the densefieid of
tawny setae in the middle of the metasternum in
the male (absent in other species); the strigae of the
frons that coalesce in a V-shaped discal depression
(Fig. 15) [rather than strigae forming adjacerit,
concentric circles (Fig. 14)}; the mesal edge of the
metatibia with dense, tawny setae (Fig. 25¢3); the
mid-disc of the pygidium that lacks strigae; and a
metatibia that is wider than the femur. Females of
C. laceratacanbe readily separated from females of

(" rotriomand () intormodinhacnd an thannnatiivas
. lrcruwou aitu v, vl inlcuiruw vascu ulil uico pullbbulUD

of the elytral striae that are disordered at the base
in C. laceraia (in C. reiusa and C. iniermedia the
punctures are distinct, not disordered). Additional-
ly, the pygidial strigae in females of C. lacerata are
diagnostic. In C. lacerata, the pygidial strigae form
acomplete concentric circle at the apex, whereas in
C. intermedia the circle is incomplete. In C. lacer-
ata the pygidial strigae at mid-disc are incomplete,
whereas in C. reiusa the strigae at mid-disc are
complete.

Distribution. Eastern Brazil, coastal Venezu-
ela, and coastal French Guiana. The only records
for elevation are 300 to 500 m.
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Loca]ity Data (Fig 33). 131 specimens exam-

,,,,,, ARANTTT ATQD MAARITT AAQA ARANTTT
uleu 1r0m AAVIINI, ﬂl‘lbf, DIVIINIL, UCADUL, UIVLINIL,

CNCI, CUIC,FMNH, FREY,HAHC, MCZC,MLPA,

MNHN, QJ:’:UM USNM, ZMHB, ZSMC.
Argentina (2). Jujuy (1): nodata. Misiones (1):

Igaza.
Pewa-:11700\ DLL I1\ Aata NMigéwitn Dadanal
ululal.l\ \} . Daill \ , lUu va. ulbbllwl cucias
(2): Brasilia. Espirit to (9): St. Leopoldma no

AN . T

data. Parana (4): nmanma, no data. Rio de Janeiro
(41): Rio de Janeiro, Corcovado. Santa Catarina
(17): Nova Teutonia (27°11°, 52°23'), Corupa4, Join-
ville, Blumenau, no data. No Data (25).

French Guiana (3). Cayenne (3): Cayenne.

Pnlusuuy \a; Alto Parana (2 \a; Bella Vista.

Venezuela (1). Distrito Federal (1): Caracas.

No Data (24).

Temporal Data. January (2), February (1),
March (3), April (1), July (1), October (11), Novem-
ber (20), December (15).

Remarks. Several authors (Burmeister 1844,

AT ININOAY AT To-n13 a13a

UUllllllulgﬁl auu nauuu 1009, Ulldub IU 10 auu
1934, Machatschke 1972) list C. retusa LaPorte as
asynonym of C. laceraia (Fabr.). This synonymy is
in error. LaPorte (1840:123) described 2 new spe-
cies (C. cartissiand C. francilloni), synonymized C.
sparshalli Kirby (under C. retusa (Fabr.)), and
compared his new species to C. retusa (Fabr.).
Evidently, this was mistakenly interpreted as a
description of a new species, “Cnemida retusa
LaPorte.” Burmeister (1844) was the first to piace
“C. retusaLaporte” as a synonym of C. lacerataand,
since this time, this error has been perpetuated.

Nearly half the specimens of C. lacerata are
older, 1800’s specimens, and label data are absent
or record only the country wihere the specimen was
collected. Thus, although I examined 128 speci-
mens, the range and temporal data for this species
is scanty. It is distributed from northern South
America (Venezuela and French Guiana, 4 speci-
ulenS) to east and southeastern Brazil \Dallld to
Santa Catarina) and Paraguay (75 specimens).
There is an absence of locality data from the Ama-
zon Basin and northeastern Brazil. These distribu-
tional data indicate that there is a wide gap be-
tween the species’ northern and southern distribu-
tions. Additional specimens with accurate locality
qulT‘uauOﬁ are needed to address whether this
disjunct distribution is real or whether it is an
artifact of collecting.

The only ecological information indicates that
individuals were collected from buds and flowers.

Vg v\ Mg 11 1Q oM ™ aQan aon
(rigs. 11, 18, 20A-D, 90, 39)

Cnemida leprieuri Arrow 1899:367.Lectotype, lectoal-
lotype, and 1 paralectotype designated. One syn-
type not located. Lectotype maie at BMNH iabeled
a) “Type” (round on red circle), b) “male symbol,” c)
“Ega, Brazil” (handwritten), d) “Cnemida leprieuri,
Arrow type male symbol,” and my lectotype label.
Lectoallotype female at BMNH labeled a) “female
symbol,” b) “Type” (round on red circle), ¢) “Ama-
zons,” d) “Bowring. 63-47,” 4) “Cnemida leprieuri,
Arrow type female symbol,” and my lectoallotype
label. Paralectotype male at BMNH labeled a) “Am-
azons male gymbol” (handwritten), b) “Cnemida
leprieuri, Arrow. Co-type,” ¢) “Nevinson Coll. 1918-

14" and with my paralectotype label.

baraie L

1 ) O

1 auu, metallic gre 1‘1; uu‘:‘ugulb of
pronotu ,el tra, venter, and appendages shining
tan (Fig. 11); pyg1d1um in males and females dull,
metallic green, with or without tan margins; elytral

el it SRAASRRR o=

margin at mlddle with darkened maculain females
(ahaant in malagy Haad: Qurfana of frong at hagn

\uucv;nv ARR lllulﬁo’. ALV, WMILLAVU UL 11VII0 QAv Vvaovu
and mid-disc densely punctate, mid- apex conflu-

[ Iy I I | PN P, | .

Ulll/ly puilCrvaice Lo rugopuilc Lau:, Udbe iaver d.lly pullb'
tostrigate; punctures about .05mm; puncto-strigae
fine, separated by 1 strigal distance. Surface of

n‘lvnmm at base donqn]v punctate and nnnﬂncmﬂv

punctate or rugopunctate medially and aplcally,

nunoturas 4. 0Bmm Praonagtirm: Farm at haga
puxl\.uuncc WTWUIEXTUULILILL, A AVIIUVWALL, 1 UlLlllL AU Uado

triemarginate; weak emargination at mid-base (an-
terior to scutellum) (Fig. 25a1). Basal angle right-
angled or slightly acute. Surface of disc moderately
densely punctate at base and mid-disc and moder-

nh:]v r]nncn]v to nnnﬂnnnﬂv nunctate at anex and
11Uer Pu apex ang

margins; punctures of base and disc .01-.03mm,
punctures at apex and margins .03-. 10mm, some
punctures forming punctate striae at margins.
Scutellum: Longer than wide (W/L ratio = .77).

Surface moderately, densely punctate; punctures

uiialCe 1nodeliqalelly,; Lellsel PUunCiale, pulciul

.02-.04mm, more dense at base some transverse.

Mncnn:movnn‘ Anavy narrowly avnnead havand
AVAUSTMIATI Vi, L3pTa lAuLLU'VlJ CVApUSTU wUUjyuUiiu

elytral base in dorsal view (Fig. 25a1) Elytra:

Surface with linear, punctate striae: 1 next to
sutural stria (nearly reaching apex and base), 4 on
disc (2 inner striae nearly reaching apex, 2 lateral

efriaoronn}nng Qle"a] nmhnnn nonoa TDQI'}\]“G}\QGQ\

SviiQT iTCQuaizii AVGL RINVUVT, VA ICRLIEIp VYasY),

3-4 laterad of humerus (reachmg neither apex nor
base;; punctures 01 ¢ {at apex, to . 13mm ( {at base,

ocellate or not, some confluent at base. Intervals
variable in width, moderately densely punctate;
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punctures .01-.05mm. Lateral margin from meta-
coxa to apex strigulate. Elytral suturallength about
2.8 times length of scutellum. Pygidium: Surface
with strigae forming 1 concentric circle at apex
(male) or semi-circular (female); strigae continuous
at mid-disc. Venter: Metasternum at middle gla-
brous. Last sternum of male at subapex quadrate,
surface at mid-apex with vermiform strigae. Last
sternum of female apically with medial tooth
(present or not); if present, surface laterad of tooth
weakly declivous, with vermiform strigae; if tooth
absent, surface apically declivous, with vermiform
striae Legs Foreclaw with medioapical tooth not
......

tarsomere 5. Meso- and metarsomere 5 w1thout
mesomediai projection (Fig. 256d1). Mesotibia with
sides subparallel; lateral edge with carina in apical
1/3 (may be obsolete); inner apex produced to mid-
dle of tarsomere 2 or base of tarsomere 3, 2-4
spinulae between spurs and lateral edge. Metatibia
with sides subparallel, widest at middle (Fig. 25¢c1),
not as wide as femur; mesal edge without dense
setae; lateral edge with carinae in apical 1/3; apex
laterally with weak corbel produced to middle of
tarsomere 2 or base of tarsomere 3. Meso- and
metatibia of female slightly thicker than male,
carinae more developed sculpturingheavier Meta-

coxa: ﬂpex d(,uw or nglu-dugieu rdldlllel es. l‘lg
30.

Diagnosis. Cnemida leprieuri is easily distin-
guished from other species in the genus by its
coloration (pronotum, scutellum, and pygidium dull
metallic green; elytra and margins tan rather than
castaneous or black with orange to tan macula-
tions). It also differs by the following characters:
meso- and metatarsomere 5 lacking internal medi-
al tooth (Fig. 25d1) (present in other species of
Cnemida (Fig. 25d2)), base of pronotum anterior to
scutellum weakly emarginate (Fig 25a1) (deeply
EIIidrgmaLe in other spec1es \r ig auaA) s and Promno-
tum moderately densely punctate (Fig. 18) (strigate
or finely punctate in other species of Cnemida).

Distribution. Amazon Basin region. The only
recorded elevation is 290 m.

Locality Data (Fig. 33). 49 specimens exam-
ined from BCRC, BMNH, CMNH, FREY, FSCA,
MNHN, USNM, ZMHB, ZSMC.

Brazil (833). Amazonas (26): Tefé, no data. Para
(5): no data. Roraima (1): Limao. No Data (1).

Bolivia (1). La Paz (1): Coroico.

French Guiana (8). Cayenne (8): Cayenne, no
data.

Peru (1). Madre de Dios (1) Rio Tambopata

DA N 20 QW7 Do 4 o
nes. \OU KITl [aif] OVY r uerco lVLdlU.UIldUU}

Surinam (1). No data (1).
No Data (5).
Temporal Data. October (1). No other tempo-

ral data are available.

Ramanks Awvaw: 1000\ Aagarihad 777 Ton s
AVClIAL DD, [A11VUW \(10UV) uosuiivcu v. wpit

from specnnens collected by H.W. Bates in the
Amazon region. A(,(,orulng to Arrow (i839), he
described this species based on 3 female specimens
and 1 male specimen. However, I located 2 male
syntypes and 1 female syntype (1 syntype was not

located). It is possible that Arrow misidentiﬁed the

ndar nf tha +ha T L
genaer 61 une cpcyuncua i né u_ypc eULLUa i 1is

description Arrow incorrectly stated that differenc-
es in pygidial coloration were due to gender. How-
ever,in both males and females the coloration of the
pygidium ranges from entirely dull metallic green
to dull metallic green with wide, tan margins, and
these differences are not gender-specific. Instead,
males and females are separated by the foreclaws
(claws of male with outer claw greatly enlarged and
split, subequal in size and simple in females) and a
mid-lateral elytral macula present in females and
lacking in males.

amereg card-mounted labeled with a)gmall

male parameres card-mounted labeled with a) small,
green square label, b) “Type” (red label), ¢) “Essequi-
bo. Smidt. Mus. J. Lund. Trichius retusus F.” (hand-
written [not Fabricius’ writing] on bordered paper),
and my lectotype label. Paralectotype male at ZMUC
with male parameres card-mounted at ZMUC and
labeied with a) smalii, green, square iabei, b) “Type”
(red label), and my paralectotype label.

Cnemida cayennensis Laporie 1840:123. Type not locat-
ed. No specimen with this name at MNHN and no
mention of this taxon in the accession books.

Cnemida francilloni Kirby 1827:147. (Not Ceemida as in
Machatschke 1974.) Holotype male at BMNH la-
beled a) “Type” (round with red circle), b) “Kirby,” c)
“6350” (round, blue label), d) “(1) Francilloni,” and
my holotype label.

Ometis picta Guérin-Meneville 1844:92. Type not locat-
ed.

mn]n nar:

Taoanoth Q 119 Ovae  (Ynantas
AR, .IJUIASIA[ O, 1714, &illill, Jiroaved

a2
Agnr:md ion

Descri ipuil
width 4.0-5.9mm. Color: Dorsum, venter, and ap-
pendages shining biack, dark brown, or casia-
neous, with or without metallic green reflections,
and with tan or orange markings on elytra (Fig. 1,
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4, 12). Head: Surface of frons at mid-disc moderate-
ly densely punctate; base, apex, and margins punc-
tostrigate, forming 2 adjacent, concentric circles
that coalesce at apex in weak, medial depression
(Fig. 14); punctures .02-.04mm; strigae separated
by 1-2 strigal widths. Surface of clypeus basomedi-

allu annflisantle wonninatataand annflaantlon..o

auy l,uu.u.uuﬂ Il.ly s L usuy uilivvave aitu \,Guu.ucu I/l.‘y 1 us'
opunctate or punctostrigate medially and apically.
Pronotum: Form at base triemarginate; pro-
nounced emargination at mid-base (anterior to
scutellum) (Fig. 25a2). Basal angle right-angled or
acute. Surface of disc punctate and strigate; strigae
present laterad of midline from apex to base and
from margin to mid-disc, strigae separated by 1
strigal width or less; punctate area present at mid-
disc (basally to apically), moderately densely punc-
tate, punctures.01-.05mm, some transversely punc-
tostrigate near strigate region. Scutellum: Longer
than wide (W/L ratio = .66). Surface moderately
densely punctate near margins, punctures 01-
.03mm. Mesepimeron: Apex broadly exposed be-
yond elytral base in dorsal view (Fig. 25a2). Elytra:
Surface with weak depressions and punctate siri-
ae. One depression at mid-base mesad of humerus,

1 basodiscally (slightly transverse), 1 anterior of

apical callus (longitudinal), 1 laterad of humerus.
Striae irregularly depressed in irregular rows (Figs.

1 ‘i} J. nexi to butul‘dl bLI'ld reacnmg apex DuE not
base, 4 on disc (2 inner striae reaching apex, 2
lateral striae reaching callus, none reaching base),
3-4 lateral of humerus; punctures of first stria
(adjacent to sutural stria) longitudinal, nearly con-
tinuous; punctures of disc elongate, inverse U-
shaped or crescent-shaped (making striae appear
closely paired), disordered and confluent at elytral
base in depressed regions. Intervals variable in
width, moderately punctate; punctures.01-.02mm.
Lateral margin from metacoxa to apex transversely
strigulate Elytral sutural length about 2.2 times
mugm of scutellum. ry'g‘lulum Surface urlgaw,
strigae partially effaced or broken at midline, sep-
arated by more than 3 strigal widths, more effaced
in female; strigae at apex forming 1 concentric oval,
separated by 1-3 strigal widths. Venter: Metaster-
num at middle glabrous. Last sternum of male
subapica]ly quadrate, surface at base with weak
vermiform su‘lgae, s.mapex to apex of male with
reduced sclerotization. Last sternum of female api-
cally entire, rounded, with vermiform strigae. Legs:
Foreclaw with medioapical tooth (male); empodium
not exposed beyond tarsomere 5. Meso- and meta-
tarsomere 5 of male with mesomedial projection

well developed (Fig. 25d2); simple in female. Me-

sotibia broadest at middle, as wide as femur; mesal
edge with sparse, moderaiely long, tawny setae
(may be worn) in male; lateral edge with carinae in
apical 1/3 and basal 1/3 (obsolete in males); apex
biemarginate with 3 teeth: 1 mesal (weakly pro-
duced), 1 mediolateral (produced to apex of tarsom-

ava D ananidAla aftananmans A 1 lotanal fawndiznad
€re 4 Or miadie 01 varsomere o), 1 lateral \pxuuuucu

to tarsomere 2 or middle of tarsomere 3), 1-2 spinu-
lde next to spur ana meulmaceral apl(.al tf)Otﬂ
Metatibia broadest at middle; males with mesal
edge setose; setae sparse to moderately dense,
tawny, moderately long; lateral edge carinate in
apical 1/3 and basal 1/3, more carinate and sculp-
tured in female; apex with corbel produced to mid-
dle of tarsomere 4. Metacoxa: Apex right-angled.
Parameres: Fig. 31.

Diagnosis. Cnemida retusa is most similar to
C. ephippiata and C. tristriata but is separated by
the following character states: elytra castaneous or
black with orange or tan maculae (elytra primarily

PRy ) . actananiic ihm F IS Iy

Oraiigisii J.ll C eplupybu»u, casvarieous iii C [ 2R X2 R
ata); elytral disc with 4 striae (Fig. 4) (shared with
C. ephippiaia) rather than 3 striae as in C. irisiri-
ata (Fig. 5); the apicomedial margin of the elytra
without strigulae extending to the lateralmost dis-
cal striae (whereas strigulae extend to lateralmost
discal striae in C. ephippiata) Cnemida retusa
d.lffel'b 1irom b La(,er(ua uue to Lﬂe dDbeIlLB UI a
dense field of tawny setae in the middle of the
metasternum in the male, strigae of the frons not
coalescing in a V-shaped area (strigae of C. retusa
form 2, adjacent, concentric circles (Fig. 14)), and
pygidium with strigae more or less continuous at
the mid-disc (punctate or smooth in C. lacerata).

Distribution. South America north of Argen-
tina. Elevation records for this species are 350, 400,
and 750 m.

Locality Data (Fig. 33). 460 specimens exam-
ined from AMNH, BCRC, BMNH, CASC, CMNH,

ONTIOT ATTITA MTOMN TORAANILT T'TRTVW ITATIN RAN\7M
UiINUL, VUL, UJd UL, FIVLINIL, VD 1, T1ALL, IVIVAL,

MNHN, MNNC, QBUM, UNSM, USNM, ZMHB,
ZMUC, ZSMC.

Brazil (332). Amapa (2): Porto Santana, Serro
do Navio. Acre (1): Rio Humaitd. Amazonas (40):
Tefé, Manaus, Manacapuru, BR 319 km 275, Rio
Javari, Sdo Paulo do O]ivenca Rio Tonantins, Rio

dul 'ua PUIILB DUd, no uﬂ.bd Ddllld. \OU} LVLULIJLI., no
data. Espirito Santo (22): Linhares, Linhares (P.N.
Sooretama), Santa Leopoidina, no data. Goias (67):
Jatahy, Rio Verde, Trinidade. Mato Grosso (14):
Chapada dos Guimaraes, Gleba Arinos, Reserva
Humboldt (10° 11'S, 59°48 W). Mato Grosso do Sul
(10): Corumb4, Urucum. Minas Gerais (5): no data.
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Para (80): Obidos, Obidos (Canta Galo), Colonia Rio
Branco, Mocajuba, Est. Cruz Alta (Rio Trombetas),
Santarem, Itaituba, Ilha de Marajo, Cameta, Mos-
quiero (Rio de Para), Amazonas Faro, no data. Rio
de Janeiro (9): Jurujuba, Corcovado, no data. Ron-
donia (6): Porto Velho (Rio Madeira), Ouro Preto do

Naacta Na Nata (A0
UESLE. ANU advad (zU).

Bolivia (9). Beni (1): Villa Bella Chuquisaca
(2): El1 Palmar (Yungas). Cochabamba (4): Rio Cha-
pare. No Data (2).

Colombia (1). No data (1).

Ecuador (2). Imbabura (1): No data. Pastaza
(1): Rio Cururay.

French Guiana (4 \-xu; Cay enne \".kU} Cay enine,
Roches de Kourou, Gourdonville, Charvein, Pas-
soura (stream), no data.

Guyana (2). West Berbice (1): Blairmont. Maz-
aruni-Potaro (1): Kartabu.

Peru (20). Cuzco (1): Rio Vilcanota. Junin (1):
3-7 km SSW San Martin de Pangoa. Loreto (10):

TTasrals Varinag MNaaha DiaNaoana Tamiinag Daasll
Ulayau 1\. X arifna uvocia, nid iNapo, 1gquitods, rulau-

pa (b mi radlus) Chambireyaci nr. Yunmaguas
Yurimaguas. San Martin (8): Mayobambo, Tarapo-
to.

Surinam (2). Para (1): Dist. 13 Zanderij Area.

No data (1).
Venezuela (14) Bo]ivar( ) Rio Caura. Distri-

to Federal (6): Caracas. No data (1).

No Data (30).

Temporal Data. January (11), February (8),
March (10), April (11), May (11), June (15), July
(14), August (2), September (5), October (23), No-
vember (25), December (5).

Remarks. Cnemida retusa is the most com-
monly collected species of Cnemida in South Amer-
ica, but little natural history information is avail-
able. Adults have been observed feeding on the
buds and flowers of roses in the Rio de Janeiro
district (Araujo e Silva et al. 1968).

Cnemida tristriata Jameson, new species
Mhec B 12 99 29 29)

L' 150. U, 11U, &4&, V&, Uy)
< FZRAATTD 1_1L_1_21 \
bnemma Lrwtruua ntnouype mma ﬂl: LIVINID l1aveleud a)
“Surinam. Stark” (handwritten, green label), b)

“1QAAQ? fhooenn A md mmer halatona 1abal
14220 \I;ypuu’, u.uu 41y 11Vi1VULy pPo 1avol.

Description. Length 10.2mm. Greatest width
5.1mm. Color: Head, pronotum, scutellum, pygid-
ium, legs, and venter shining black, with greenish
reflections. Elytra shining black, with tan mark-

ATiATUVAVIALS. 212 RAalXx, LIl Lvall 1Iiar

ings on d1s (Fig. 5, 13). Head: Surface of frons at
1A haca vindanataler Adananler nisnntata haan sA.
llllu'udav ut:l.abl:ly uUllaUL.y p\.uu.l,au:, uaar:, llllu

disc apex and margins punctostrigate strigae
for ming 4, duj acernt, concen tric circles that coalesce
at mid-disc (Fig. 14); strigae separated by 1orfewer
strigal widths; punctures .02-.04mm. Surface of
clypeus confluently punctostrigate. Pronotum:
Form at base triemarginate; pronounced emargin-

atinn at mid_-haca fantarinrtncnutalliam) (e 9549)
avitn avmiliG-0ast \aniCrior WO Stuituuil) (' 1f. avad).

Basal angle acute. Surface of disc punctate and
aulgdw, sulgae presemnt laterad of midline from
apex to base (region wider from middle to base) and
from margin to mid-disc, strigae separated by 1 or
fewer strigal widths; punctate area present at mid-
disc (from base to apex), moderately densely punc-
tate, punctures .01 to 05uuu, some ti’aﬂsversel‘f
punctostrigate near strigate area. Scutellum: Long-
er than wide (W/L ratio =.58). Surface moderately
densely punctate near margins; punctures .01-
.03mm. Mesepimeron: Apex broadly exposed be-
yond elytral base in dorsal view (Fig. 25a2). Elytra:
Surface with weak depressions and punctate stri-
ae. One depression at base of disc (slightly trans-
verse), 1 laterad of humerus. Striae irregularly
impressed, in irregular rows, not interrupted at
mid-disc (Fig. 5): 1 next to sutural stria reaching
apex but not base, 3 on disc (2 inner striae nearly
reaching apex, 1 lateral stria nearly reaching cal-
lus, none reaching base), 2 striae laterad of humer-
us CO&LGSCmg with transverse Sugae atlateral mar-
gin; punctures of first stria (adjacent to sutural
stria) longitudinal and simple, not forming a con-
tinuous line; punctures of disc elongate, inverse U-
shaped or crescent-shaped; punctureslaterally cres-
cent-shaped to strigulate. Intervals variable in
width, moderately densely punctate' punctures 01-
Uémm or (,res(,enr, snapeu hdlerdl margm 1r0m
metacoxa to apex strigulate. Elytral sutural length
about 2.3 times iength of scuteiilum. Pygidium:
Surface strigate, strigae continuous (not effaced) at
midline; strigae separated by 3-5 strigal widths
forming 1concentricoval at apex (Fig. 22). Venter:
Metasternum at middle glabrous. Last sternum of
male subapically quadrate, surface weakly puncto-
strigulate to strigulate, surface at preapex moder-
ately densely punctate, some punctures setigerous;
punctures .0lmm, setae moderate in length, taw-
ny Legs: Foreclaw with medioapical tooth; empo-
dium not GXPOSEu uey’()uu tarsomere 5. Meso- and
metatarsomere 5 with mesomedial projection well
developed (Fig. 25d2Z) (worn on metatarsomere).

Mesotibia broadest at middle; lateral edge carinate
in apical 1/3; apex biemarginate with 3 teeth: 1
mesal (weakly produced), 1 mediolateral, 1 lateral
(both produced to tarsomere 2), 2 spinulae next to
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spurs and mediolateral, apical tooth. Metatibia
broadest at middle, subequal in width to femur;
mesal edge with moderately dense, tawny, moder-
ately long setae; lateral edge with weak carinae in
apical 1/3 and basal 1/3; corbel produced to middle
of tarsomere 4. Metacoxa: Apex right-angled.
Parameres: Fig. 32.

Diagnosis. Cnemida tristriata resembles C.
reiusa and C. ephippiaia in pronotal sculpiuring
and general elytral pattern. Cnemida tristriata is
separated from C. retusa and C. ephippiata based
on the elytral discal striae and the strigae at the
mid-disc of the pygidium: the elytral disc in C.
tristriata has 3 discal striae (Fig. 5) (C. retusa (Fig.
4) and C. ephippiata have 4 discal striae), andin C.
irisiriaia the sirigae of the mid-disc of the pygidi-
um are continuous (Fig. 22) (in C. retusa and C.
ephippiata the strigae are partially effaced). Cne-
mida tristriata shares the character state of 3
discal striae with C. gigantea and C. aterrima, but

I UL L P 4+mian oo PaTa Ao i Iiag

ul C vrwvriala l/llb' Striae are more Luuuuuuus db
mid-disc; in both C. gigantea (Fig. 2) and C. aterri-
mathe elytral discal striae are interrupted at mid-
disc.

Distribution. Surinam.

Locality Data (Fig. 33). 1 specimen (holotype)

from ZMHB.

Surinam (1). No Data.

Temporal Data. Unknown.

Remarks. Only the holotype is known for this
species. Natural history and the female are also
unknown.

Etymology. The specific epithet, “tristriata,”
refers to the 3 uninterrupted discal striae on each
elytron.

Larva of Cnemida

frontalsetae

xoan_

well-defined scape; labrum oval, 2
ocelli absent; ep1puai"y‘i‘1x lackin g zZyguii and
epizygum, pedium and gymnoparia well defined,
plegmatia lacking; and respiratory plate with a
maximum of 17 to 18 holes across any width. The

larva of C. intermedia differs from those of Rutela
based on the following characters: antenna with 4
dorsosensory spots (3 in Rutela); width of labrum
subequal to length (wider than long in Ruiela), left
mandible with 3 scissorial teeth (2 in Rutela);
epipharynx with clithra and beak-like haptomeral

process (both lacking inRutela) ;claws with 1 apical
seta (2 on the pro- and mesothoracic legs, 2 or 3 on
the metathoracic leg of Rutela). The description of
C. intermedia is based on 4 cast skins, all of which
are distorted posteriorly, thus making it impossible
to observe abdominal segments VIII to X.

Mha Lbawv +n tha lawmran aftha RDuatalin: (Tamaaon
L 11CT l\.\;'.y LU Li1T 1Al vavU Ul LiiT 1vupoillll \valuiosull

et al. 1994) is modified as follows to include the
larvae of C. iniermedia.

Key to the American Genera of Rutelini
Based on Third-Stage Larvae
(Modified from Jameson, Ratcliffe, and Morén 1994)

1. Left mandible with 2 teeth in scissorial region (includ-

ing sharp tip) .....ccoccevevinininniiinincccns 3
1'. Left mandible with 3 well-defined teeth in scissorial
L= -4 o3 « AP T O RRRN 2

po

T cnimin af mavills with © unai aubkasusgl §
dsavdiiiia vl luaaliiia wiui 4 unu, sSuoe Yyual 1

z
reduced or represented by a short, stout

2'. Lacinia of maxilla with 1 uncus, reduced or well-

r‘nvnlnnnd Q

4. Septula short, ovate. Lacinia of maxilla with 2 unci,
subequal in size. Maximal width of cranium
BB .o Calomacrapis

Septula elongate, extended across venter of last
segment and lower anal lip. Lacinia of maxilla
with 1 reduced uncus. Maximal width of crani-
um 4.9MM .o Parastasia

4

5. Spiracles of abdominal segments VII and VIII notice-
ably larger than preceding spiracles. Tarsal
claws slightly reduced. Maximal width of crani-

um 5.8mm

um S.8in

Paraco fnlpn

5'. Spiracles of abdominal segments VI, VII, and VIII

noticeably smaller than preceding spiracles.

Tarsal claws not reduced. Maximal width of
cranium 6.9mm ..o Cotalpa

6. Septula irregularly defined on lower anal lip. Lacinial
unci different in size; internal unci reduced,
truncate, with a short stout seta. Maximal

width of cranium 5.6mm .................... Rutelisca
6'. Septula absent. Lacinial unci subequal in size. Max-
imal width of cranium variable........................ 7

7. Epipharynx with epizygum. Spiracles f bdomma
coamgmearmte UTT £ d UTTT o:ma
bUEmUlle Viianu viii b.l
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ing spiracles. Maximal width of cranium vari- low. Maximal width of cranium 5mm ...............
abls Q DParisslea

7'. Epipharynx without epizygum. Spiracles of abdomi-

nal seements VII and VIII noticeably larcer

nal segments VII and VIII noticeably larger
than preceding spiracles. Maximal width of
cranium Tmm .......ccoeveevevenevennnenen.... Pelidnota

8. Last antennal segment with 7-13 dorsal sensory
spots. Maximal width of cranium 10mm Chry-
sina

8'. Last antennal segment with 2-5 dorsal sensory spots.
Maximal width of cranium 6.0-7.2mm .............
................................................................. Plusiotis

9. Clithra of epipharynx present, symmetrical ..............
................................................................. Cnemida
9'. Clithra of epipharynx absent .

10. Septula absent. Lacinial uncus vestigial, represent-
ed by small sclerotized plate with small, stout
seta. Maximal width of cranium 4.7mm ..........
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11. Last antennal segment with 4-6 dorsal sensory
spots. Metathoracic tarsal claws reduced and
weakly sclerotized relative to pro- and me-
sothoracic claws. Maxillary stridulatory area
with row of 8 mr'ge, §halp, yuuwcd, recurved
teeth. Maximal width of cranium 6mmMacra-
spis

Last antennal segment with 2 dorsal sensory spots.

Maotathananio tarsal slaws subagual in size and
vi1etatnoracic tarsa: Ciaws susggqual in size and

similarly sclerotized relative to pro- and me-
sothoracic claws. Maxillary stridulatory area
with row of 5-6 small, sharp, pointed, recurved
teeth. Maximal width of cranium variable . 12

11"

12. Lobes of respiratory plate separated. Maxillary
stridulatory area with a row of 6 teeth. Fore-
and mesotarsal ciaws with 2-5 long, stout setae.
Maximal width of cranium 6-8mm....................
.......................................................... Macropoides
12'. Lobes of respiratory plates contiguous. Maxillary
stridulatory area with row of 5 teeth. Fore- and
mesotarsal claws with 2 long, stout setae. Max-
imal width of cranium variable..................... 13

13. Metathoracic tarsal claws reduced. Spiracles of

R Py ey IT nweacsracsively amall

P T UT M
uuuuuuuul SCEINCIiLS 1=V 111 PIOEgLessively siiaii-

er. Head capsule dark reddish-brown. Maximal

width of oranium Qmm Hotorogternue
wiatih of cranium 9mm .......eveeeee iielerocsiernus

13'. Metathoracic tarsal claws not reduced. Spiracles of

abdomingl segments I.V nrngrocmvnlv emaller

atacming: segmenis i regelvely smallier

and segme nts VI-VIII progressively larger. Head

capsule bicolored, dark brown to reddish-yel-

3rd Instar Larva
Maoc WWAAN

\L 150, UT=xi)

Larvae of C. intermedia were found and reared
in decaying wood of Hyeronima alchorneoides Al-
lemao (Euphorbiaceae) by F. Quesada (INBio). The

adults, third instar exuviae, and 1 pupal exuvium

were collected Termlnology used for the larval
Aacnvintinn fallawe that AfRitnhaw (1QRARN an nd.T

description follows that of Ritcher (1966) and Jame-
son et al. (1994).

Description. Based on 4 exuviae and associat-
ed adults with the following data: “Rancho Quema-

do, 200m, Peninsula de Osa, Prov. Puntarenas,
Costa Rica, Die. 1992, P. Quesada, L-S 292500,

511000,” INBlo bar code “INBlo CR 1000920576.”
Two specimens (card-mounted together) are la-
beled as above but with the date “Nov. 1992” and
INBio bar code “INBio CR 1000910081.” Two addi-
tional specimens were labeled as above, but with

the date, “Ago 1992,” INBio bar codes “INBio CR
1000889571” and “INBio CR 1000889569” and field

(VAVAV o o2V iD 2aN 220 LAV AUV OC (-8R0 W B L

labels “157. P. Quesada 92.1” and “157. P. Quesada

Q) D ? Nnn nact alin waoaa mauntad an o nawd nawt 4o
2%

11T Ladu OAllLL ywwao 111vuil bUd vllalailuliTauv w
the adult, the remaining 3 cast skins were stored in
alcohol. The following information is archived with
numbers 153: “20 de julio. Larvas tipo jogoto. Mide
1 cm, come zapatero donde Chucho. 5 oct. encontre

nl]u]fn 29 ort naca otro

ntra dng
QUUiIvU., && Ul

1A T AUS

26 nov. enco
nace otro. nov. enco

desechos. 13 dic. nace otro.”

Cranium (Fig. 34): Width of head capsule
2.7mm. Surface finely roughened, light yellow-
brown, preclypeus and mandibles piceous. Frons,
on each side, with single large anterior frontal seta,
2 smaller setae at apex. Dorsoepicranium appar-

antley withn gsatan BEn al frontal nd ale.
Ulll/l»] VVL\/IIUMIA ovuvac. upl\nlﬂlllal LLUI.I.I/G.L, ﬂ,llu LLJ'

peofrontal suturesbroken. Ocellus absent. Clypeus:
Form trapezoidal. Postclypeus mediolaterally seti-
gerously rugopunctate; setae moderately long, taw-
ny; punctures moderately dense. Preclypeus gla-

]'\rnnc T n‘\r"m Fnrm GI‘I]’\{\‘IQ‘ evmmnfrvnn] QIIY'-

WiUWS, Adan/a vaxia, Viiii SHUUYV Qi) SyaiiiliCuiilQa. aui

face at apex and margins moderately densely punc-

mzzamadriens cntioaneniios e

bdle, puncuures BU&IBULU“B, bUde bllUlb ur lllUU.b'l.'
ately long (apex) to moderately long (sides), tawny.
Antenna (Fig. 35-36): 4 antennomeres with well-
defined scape; scape 1/2 length of first antenno-

mere, 1-3 subequal in length antennomere 4 two-

thirde lanoth af 1 Aninal antannaomarn aval with 4
uiliGS 1CHagul U1 1. fapifar annvCiilivinicIC UVasr Wiul x

dorsal sensory spots (Fig. 35) and 3ventral sensory

crmmtce MSe 9O\ AN 311
SPOULS (I'1E. 00). 1v1unuuuea \L‘ lg OI OO} I'Ullll l.dl'
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cate, asymmetrical. Left mandible (Fig. 38) with 3
scissorial teeth (second tooth reduced), each sepa-
rated by narrow scissorial notch; dorsum (external
surface) with 2 setae at apex and 3 moderately long
setae at base, surface finely rugose. Venter (inter-
nal surface) granulose distally; stridulatory area
elongate-oval with 14-16 ridges (smaller at apex
and base); molar area bilobed, dorsomolar area
with 5 dorsomolar setae; basomedial angle with
brustia consisting of 3 moderately long setae; baso-
lateral angle with preartis. Right mandible (Fig.
37) with 2 scissorial teeth separated by narrow
notch; dorsum (external surface) with 2 long setae
at apex, 2 at base; surface 1u1t:1y rugose. Venter
(internal surface) granulose distally; stridulatory
area elongate-oval with 13-15 ridges (smaller at
apex and base); molar area with 8 differentiated
lobes, distal lobe weak, and with 8 dorsomolar
setae; basolateral angle with preartis. Maxilla
(Fig 39- 41)' Cardo subquadrate Stipes longer than
wide. Galea with uncus and many stout setae.
Lacinia with uncus and many stout setae (Fig. 40).
Maxillary palpus with 4 segments; segments 1-3
subequal in size, segment 4 subequal to segments 2
and 3; stridulatory area (Fig. 41) with 8 slightly
elongate, acute, curved spines well separated from
truncate process. Labium (Fig 42)' Margins with
leW muuerately Long beBde 1n£el'lld.l burld(,e Ul glUb'
sa with numerous short and moderately long setae.
Hypopharyngeal sclerome asymmetrical, concave,
with raised tubercle on right side. Epipharynx
(Fig. 43): Form suboval, apex asymmetrical. Hap-
tomerum with beak-like process, without zygum or
epizygum. Clithra present. Acanthoparia with 2-3
short setae. Plegmatia lacking. Gymnoparia well
developed. Chaetoparia with about 30 stout setae;
setae short laterally, longer medially. Pedium well
defined. Laeotorma and dexiotorma nearly sym-
metrical. Nesium not developed LegS‘ Subequalin
length Trochanter, 1exuu1, and tibiotarsus with
numerous setae; setae stout, moderately long to
long. Claws (Fig. 44) yellowish-brown, constricted
toward blunt apex; apex with 1 seta placed off-
center. Body vestiture: Pronotum with about 120
slender setae generally distributed, not in appar-
ent rows. Prothorax and mesothorax with about 30
long setae (L.S) and 20 short setae (SS), metathorax
with about 20 LS and 20 SS. Abdominal terga with
setae generally distributed, not in obvious rows;
short, spinose setae (ShSp) increasingly numerous
and stout up to terga VI, decreasingly numerous
and stout to terminal segment. Terga I-IV with 18-

24 LS, 140-160 ShSp; tergum V with 24 LS, 200

ShSp; tergum VI with 20 LS, 120 sclerotized ShSp;
tergum Vii with 24 LS, 14 ShSp; tergum Viii and
X distorted, not observable. Sterna I-VII with 10-12
LS generally distributed; sternum VIII-X distort-
ed, not observable. Spiracles (Figs. 45-47): Tho-
racic spiracle .38mm high by .25mm wide. Abdom-
inal spiracles (Figs. 45-46) with spiracles 1 and 8
largest, decreasing in size to spiracle 4; spiracle 1
and 8 each 3.6mm high by .20mm wide, spiracle 4
.12mm high by .10mm wide. Each spiracle with C-
shaped respiratory plate surrounding bulla; plate
widest at top and bottom (about 17 respiratory
holes in width), narrowest at center (about 10
respiratory holes in w1ut,u) Center of bulla with

weakly raised knob. Respiratory holes irregularly
suboval or roundish (Fig. 47).

Based upon prior phylogenetic analyses of the
tribe Rutelina (Jameson 1994) and on-going

ll]’\
subtribe Rutelina (Jameson 1994) and on going
phy

ogenetlc analyses in the tribe Rutelini (Jame-

AN in Nra amhare af tha canara Polidnnto
OUI.A in PLCP } ulcleucLu \V) § I/IAC SUIIULG 4 Trruwivwrw

(subgenus Pelidnota) and Rutela (subgenus Rutela)
were used as oui-groupsfor the analysis. Pelidnoia,
Rutela, and Cnemida are closely related taxa and
share the following character states: hind wing
w1ﬂ1 wn“ develaned hooks on the 1naﬂwng odoe of

4uil VW21 LQOVOIUP TR 2VVAS L1 LT TR PUpE Ui

the precostal membrane, metendosternite robust

and V.chanad with aninal hunanahaa hifizvaata (Mo
ailii 1-S1iapct wiul apiCai OYrancines vurcaie (rig.

23b-25b), and meso- and metatarsomere 5 of male

with median, lobe-like projection (Fig. 23d-25d).
Historically, Pelidnota and the subtribe Pelidnoti-
na have been separated from Rutela and Cnemida

]rv)cnﬂ on f]rlo nresence of a nrnnni—n] }\geo] I'\nql]
pICSCACT UL P

(pronotalbasalbeadlacking in Cnemida and Rutela).
TV imomn ottt o DAV at o S o DTS T 2
I10OWEVEL, WILILII SUIIE I elnuiiovina (C.g. £ eranova
and Homothermon) the basal bead may be partially
effaced or entirely absent. The loss or gain of a
pronotal basal bead is not uncommon between

closely related species and within a genus. For

avamnla in tha oantnig Polidnata thanronatalhaaal
UAﬂlllt}AU, ALl VILAT scllua 4L Tvrwivwirw, viic l.l-l viivvairvasair

bead is a generic character, although in P. polita
Latr. thebead is entirely lacking. Within the genus
Plusiotis the pronotal basal bead varies from com-
plete to incomplete (Morén 1990). In the subtribe

Heterosternina the basal bead is usually comnlete

AATUVTLUSUVOLIINAR viiU UGS Ga VUQNK A5 RVSWQaay LUiiipas

with the exceptlon of the genus Plesiosternus (Morén

U B & PR, DY s 100N ML aca awrasmannlas Al nwi hilii . L
ana 110wueu Laa‘q 111TSC TAAlpled ULy allaumuy UL
the basal bead within groups of Rutelinae demon-
strate that this character may be evolutionarily
vagile and its states may shift readily. This type of

character should not be used to separate higher
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level taxa or in higher level classiﬁcation and
pﬂleany bﬂdrdLEef states t LﬂdB eue(.uvely bepd'
rate Pelidnota from the Rutela/Cnemida clade are:
scutelilum in Pelidnota abruptly declivous at the
base of the pronotum (Fig. 23a) (whereas in Rutela
and Cnemida the surface of the scutellum is flat

whereit meetsthe base of the scutellum (Fie. 253)):
WIILTULT AU 1IITT LD ViLT UVADT UL VILU DLULTLLUILLL \1 15, 4UuaA) ),

and presence of an epipleural ridge in the Pelidno-
T;ma U}ﬂe eplpleuron lS rounueu dIlU. laCKS a nuge lIl
Rutela and Cnemida). Rutela and Cnemida are
sister taxa and share thefollowing character states:
maxilla with 6 teeth (3 basal, 2 medial, 1 apical),
fifth protarsomere with empodium hidden, and
metendosternite with mesal, apical branches ro-
bust and thick (Fig. 25b). Additional analyses are
currently being conducted to address the relaiion-
ships and higher classification of the tribe Rutelini.

Relationships among the species in the genus
Cnemida were analyzed using PAUP version 3.1
(Swofford 1993) and character state distributions

............... +ad ioing Monaloda wvangion 2 N1
weie ulvcaugabcu USIiig lvialuldut veisivii o.vi

(Maddison and Maddison 1992). Thirty-five inter-
nai and external morphological characters formed
the basis of this analysis (Table 1) and were polar-
ized using the out-group comparison method (Wa-
trous and Wheeler 1981, Maddison et al. 1984,
Brooks and McLennan 1991) Character states (Ta-
ble 2) were uan‘Elguwu and unordered. For taxa
where character states were unknown (males or
females not known or behavior not known) charac-
ter states were scored as ambiguous (?).

Based on the character analysis, an exhaustive
search yielded 4 equally parsimonious cladograms
with a consistency index of .93 (rescaled consisten-
cy index of .87, tree length of 60). Two tree topolo-
gies with identical species groups resulted; Figure
48a (1 of 2 topologies) and Figure 48b (1 of 2
topologies). The relatively high consistency index is
due to the number of consistent synapomorphs that
support the Cnemida clade \ul‘aﬁCu iy} and the
Cnemidaminus C. leprieuri clade (branch 2). Few-
er consistent synapomorphs supporinatural groups
within the Cnemida minus C. leprieuri clade, and
because of this, homoplasy and conflicting tree
topologies resulted. Identifying unknown charac-
ter states in the data matrix (9 or 0/ 1) for example
IOI' unKnown mdleS dnu Iemales dﬂ(l 101‘ UHKIIUWII
behavioral states, will help to resolve the phyloge-
netic hypothesis.

Each of the 4 cladograms (Figs. 48a and b)
placed C. leprieuri as the most primitive species in
the genus and supported 2 species groups; the C.
aterrima-group (branch 8: C. aterrima, C. gigantea,

C. intermedia, and C. lacerata) and the C. retusa-
group (branch 4: C. reiusa, C. ephippiaia, and C.
tristriata). Within the C. retusa-group (C. retusa,
C. tristriaia, and C. ephippiata, branches 4 and 5)
C. tristriata is consistently shown as derived, al-
though its sister taxon (C. retusa or C. ephippiata)

i unresalvad thranoh B)Y Racauian () #riodriates and
A0 UILITUOULY TU \Widilluvil Uj. DTLAUDT . v vouvl ruirw aitu

C. ephippiata are known from only male holotypes,
lb‘mdleb dﬂu dﬂ(lltloﬂdl spe(,mlens m Enese two taxa
will help to resolve the ambiguity in this clade.
Within the C. aterrima-group (C. aterrima, C. gi-
gantea, C. intermedia, C. lacerata, branches 6-8),
C. aterrima and C. gigantea are consistently hy-
pothesized to be sister taxa, sharing the characters
of tristriate elytral disc, non-strigulate pronotum,
and lateral subapical margin of the elytra without
stigulae. However, due to the paucity of unambig-
uous characters at the base of the C. aterrima-clade
(branches 6 and 7), the phylogenetic positions of C.
intermedia and C. lacerata are unresolved. Cnemi-
da leprieuri, the most basal member of the clade
(branch 1), shares several plesiomorphic charac-
ters with Rutela including: metatarsus 5 without a
medial tooth (Fig. 25d1), ventral sclerite of the male
parameres membranous (not heavily sclerotized)
(Fig. 30b), elytral disc withoutirregularly depressed
striae and metatibia without a well-developed cor-

O _ 1\
bel (Fig. 25¢1).

e Y T T A
opeueb .l.ll bllB genus Lnemiaa are w1uely ails-

tributed from central Mexico to South America in
low to mid elevation (0 to 1,500 m), tropical moist

}\nhﬂ'afe anm n"n nfprnmn is ﬂ1efnhnfoﬂ f‘rnm ﬂ'\n

LRASviioly

state of San Luis Potosi in Mexico, through Guate-

ndiwas 1 Qaluadas

ll.l.a}.cl, Huuuuj. Cla, aivalryv auu]. }‘Yl.\,al as ua, alld l.llbu
northernmost Costa Rica. In the region of the
Nicaraguan depression (southern Nicaragua), pop-
ulations of Cnemida aterrima are sympatric with

populations of C. intermedia. In areas of sympatry

thoronic a oraat amount of intracnaeific variation in
ulCrels a gréal amouny L mmuraspeCiiiC variavion in

C. aterrima For example, at the Estacion Maritza

AAAAAAAA 4~ s saaa ~d g

l.ll uuaua\,abbc \JUblod l\lbd, pr UIlUladl bLuxpuuuxg UL
C. aterrimavaries from nonstrigulate to stngulate

(I‘ lg lb 17). Ul;nel‘ cnaracters are not Val‘lable in
thisnarrow zone, Intraspecific varmhﬂﬁvm ay sug-

gest interactions between the 2 populatlons of C.

rtorrimo and () intormaodin
GQerrima anaG u. uerineailaG.

Cnemida intermedia is distributed from north-
ern Costa Rica, through Panama, and into areas of
Colombia, Venezuela, and Ecuador. The most wide-
spread species in the genus, C. retusa, is distribut-



304 Vol. 10, Nos. 1-4, March-December, 1996, INSECTA MUNDI

ed east of the Andes from northern Venezuela to
southern Brazil. Locality data indicate that the
species is found in a variety of habitats: lowland
rain forest, caatinga, cerrado, and Atlantic forest.

Cnemidalaceratais distributed along the north-
ern periphery of South America (Venezuela and

Tranah (liana) and aangtarn narinh ane AfRwarnil

L A1CT1IViIL I uLaua; aiilu thc Tasuve1iril 1}01 lpllULy vivliaii
(Bahia to Santa Catarina) as well as southeastern
Paraguay. The distribution records of C. laceraiais
not continuous; a lack of distributional data in the
Amazon Basin and northeastern Brazil seemingly
divides the species into northern populations and
southern populations in South America. Although

L Al mndias amamalod i aatile 4L o Aldlle bl A
UILLS UlSjuICuivuil CULIIglaied WiLil uile uisuiivuuivi vl

caatinga habitat in Brazil, the gap could be a
function of inadequate collection data. Only 4 spec-
imens were available from the northern range of C.
lacerata (1 from Venezuela and 3 from French
Guiana), and these specimens show no differences
in character traits. If, in fact, the 2 populations of C.
lacerata are uiSjiii’iCu and 1801awu Iwould expect to
find character differences. Additional specimens
and locality data are needed in order to address this
disjunction.

Cnemida leprieurt is widely distributed in the
lowlands from Surinam and French Guiana to the
Amazon Basin and southward in Peru and Bolivia.
For 3 species in the genus, little distributional data
exist (aside from the type localities); C. gigantea
(Santa Rosa, Colombia), C. ephippiata (San Anto-
nio do I¢a, Brazil), and C. tristriata (Surinam).

The widespread distribution of species in the
genus Cnemida (lack of endemicity), the unre-
solved phylogeny of the genus (Fig. 48a and b), and
scanty distribuiional records for several species do
not provide a robust data set for biogeographic
hypotheses.
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Figs 1-5. Fig. 1) Dorsal habitus of Cnemida retusa (Fabr.). Figs. 2-5). Dorsal view of left elytron showing sculpturing and striae.
2) C. gigantea. 3) C. intermedia. 4) C. retusa. 5) C. tristriata.
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Figs. 6-13. Dorsal views of the species of Cnemida. 6) C. aterrima Bates. T) C. ephippiata Ohaus. 8) C. intermedia Bates. 9) C.
gigantea Jameson. 10) C. lacerata (Germar). 11) C. leprieuri Arrow. 12) C. retusa (Fabr.). 13) C. tristriata Jameson.
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Figs 14-22. Figs 14-15. Dorsal view of the head showing sculpture patterns of 14) C. intermedia and 15) C. lacerata. Figs. 16-19.
Dorsal view of the pronota showing form and sculpturing of 16-17) C. aterrima, 18) C. leprieuri, and 19) C. retusa. Figs 20-22. Views of
the pygidium showing sculpturing: 20) posteriodorsal view of the pygidium of C. aterrima, 21) posterior view of the pygidium of C.
gigantea, 22) posteriodorsal view of the pygidium of C. tristriata.
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Pelidnota / )\
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corbel”

Figs 23-25. Diagnostic features of Pelidnota (Pelidnota) (23a-d), Rutela (Rutela), (24a-d) C. leprieuri (25a1-d1), and C. retusa-group
(25a2, b2, ¢2, c3, d2) showing: a) dorsal view of the pronota and elytra showing form of pronotum (laterally bi-sinuate or evenly rounded,
base triemarginate or evenly produced posteriorly), form of the scutellum (base declivous or not), and epimeron (hidden or exposed); b)
metendosternite (posterior view); ¢) ventral view of the right metatibia showing sculpturing, elevated corbel (C. intermedia 25¢2, C

lacerata 25¢3), mesal edge with or without setae and; d) dorsal view of metatarsomere 5 of male with medial tooth lacking (22d, 23d, 24d
25d1) or present (25d2).
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of Cnemida. 26) C. aterrima. 27) C. ephippiata. 28)

iusa. 32) C. iristriaia.

entral (b), and lateral (c) views of the male parameres

aia. 30) C. leprieuri. 31) C. re

Figs 26-32. Caudal (a), v
niermedia. 29) C. iacer

C.i
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Cnemida aterrima Bates
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Fig. 33. Distribution of the species of Cnemida.
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Figs 34-47. Cnemida intermedia, third stage larva. (34) Frontal view of cranium. CS, clypeofrontal suture; ES, epicranial suture;
F, frons; F'S frontal suture; M, mandibles; PC, preclypeus; PSC, postclypeus; L, labrum; S, scape. (35-36) Dorsal and ventral aspects,
respectively, of apical antennal segment. DSS, dorsal sensory spots; VSS, ventral sensory spots. (37-38) Ventral aspect of right and left
mandibles, respectively. S1-3, scissorial teeth; SN, scissorial notch; STA, stridulatory area, VP, ventral process; BR, brustia; PTA,
preartis. (39) Dorsal aspect of maxilla. MP, maxillary palpus; SD, stridulatory teeth; UL, uncus of the lacinia; UG, uncus of the galea.
(40) Apex oflacinia. (41) Stridulatory area of maxilla. TP, truncate process. (42) Dorsal view of labium. HSC, hypopharyngeal sclerome.
43 Epipharynx ACP, acanthoparia CPA, chaetoparia; DX, dexiotorma; HP, haptomeral process; LT, laeotorma, PE, pedium; CL,

~lidh kN P h R, PN AR _ACN TU A A UTT oL A a1 o Ala DAD ot VTT La1la /AT
CLUGT U, \1‘2[ £'Orinl O1 un® Ciaws. \-gu'-tu, IV and VII abdominal ay.u acies, xuapv\-uvc.ny nwr, Luapuuuu.‘y l.uuw:, DU, ouua.
the holes in the respiratory plate.
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equals .93, rescaied consistency index equais .87, tree iength is 80). Unambiguous characters are iraced on branches. Branches are

indicated with circled numbers (see text).

Fig. 48a and b. Two primary cladogram topologies that resulted from the phylogenetic analysis of Cnemida (consistency index
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Table 1. Phylogenetic characters and character states for the species of Cnemida.

Phylogenetic Characters and Character States

Plesiomorphic State
Head

Mandibles bidentate at apex, teeth recurved 90° (0)

) g PP ok OV

Maxilla with stipes robust (0)

Maxilla with 6 teeth: 3 basal, 1 medial, 1 apical (0)

Sculnturing of frons punctate or confluently punctate (0)
Scuipturing of frons purn or cont Yy P © W\

AW

5. Frons without medial depression (0)
Pronotum

6. Surface without metallic green reflections (0)
7. Base anterior to the scutellum rounded (0)

8. Basal corner obtuse or rounded (0)
9. Lateral edge evenly rounded (0)
10. Surface punctate (0)

*11. Pre-basal margin without strigulae (0)
Epimeron
12. Hidden in dorsal view (0)
Scutellum
13. Base of scutellum where it meets pronotum declivous (0)
Elytra

14. Elytral disc without irregularly depressed striae (0)

15. Discal punctures of elytra simple (0)
16. Striae at mid-disc punctate, not interrupted (0)
17. Coloration without confused vittae (0)

18. Epipleuron horizontal (0)

19. Lateral subapical margin n

20. Apex rounded ©)
Pygidium

21. Surface strigulate, strigulae transverse (0)
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22. Surface at mid-disc with strigulae complete(0)
Venter
23. Apex of last sternite of female rounded (0)
24. Middle of metasternum of male without dense
field of tawny setae (0)

25. Mesal foreclaw of male simple (0)

26. Fifth protarsomere with empodium exposed (0)

27. Metatarsus 5 of male without medial tooth (0)

28. Mesal edge of male metatibia sparsely setose (0)

29. Metatibia with corbel not produced (0)
Parameres

30. In dorsal view symmetrical (0)

31. Ventral sclerite membranous (0)

Metanotum
32. Apex quadrate and blunt (0)
Hind Wing
33. Veins AP 3+4 and J deveioped (0)
Metendosternite
24 With macal aninal hranshac thin and waal /N
~TFe VY IUL LIVDAl, (llll\r‘ll Uialiviavd udlill allag wvevan \\l}
Behavior

35. Adults do not rest on their sides while on vegetation (0)

Apomorphic States

teeth recurved 45° (1).
siender (1).
3 basal, 2 medial, 1 apical (1).

el £ 2 adiacant trio ol
strigate with strigae forming 2 adjacent, concentric circl

strigate with strigae forming two adjacent, concentric
triangles (2).
with rounded depression (1), with V-shaped depression (2).

ac /1)
€S (1),

with metallic green reflections (1).

tri-angulate (1), tri-emarginate, nearly straight at
tri-emarginate with a pronounced emargination at
mid-base (3).

acute in both sexes (1), square in female, acute in male (2).
bisinuate, apex acute (1), bisinuate, apex and base acute (2).
finely punctate with few strigae (1), strigate, strigae
lacking at middle and base (2), strigate, strigae evenly
distributed (3).

with few strigulae (1), with dense strigulae (2).

exposed in dorsal view (1).
flat (1).

with 3 irregularly depressed striae (1), with 4 irregularly

danraccad ctrina /2)
GOPICSSSa STiad (4.

cresent-shaped, ocellate, or inverse U-shaped (1).
striate, not interrupted (1), striate, interrupted (2).
with confused orange and castaneous vittae (1), with one

le.llb VEIse Or alge llld\auld \‘}

rounded (1), rounded and with a raised line (2).

h'ancvpreplv etrmnlatp (1).

weakly smuate (1)

strigate with 1 concentric circle at apex (1), strigate with 2
ndincant anncantein airnlag ot anaw /9)
‘luJa\:Vlll, VULIVVLIU IV vIVIOD at aPVl\ \L}-

with strigulae interrupted (1).

blunt (1).
with a dense field of tawny setae (1).

split (2).

hidden (1).

with medial tooth (1).

moderately setose (1), densely setose (2).
weakly produced (1), well produced (2).

asymmetrical (1).
heavily sclerotized, arms symmetrical (1), heavily sclerotized,
arms asymmetrical (2).

produced, apices rounded (1), produced, apices angulate (2).
absent (1).

thisl ond
na

T
uiiCR U

¢+ /1)
Ust (1.

T

adults known to rest on their sides (1).
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Table 2. Character matrix for the phylogenetic analysis of the species of Cnemida.

Taxon

Cnemida
aterrima
ephippiata
gigantea
intermedia

(s.g. Rutela)
Pelidnota
(s.g. Pelidnota)

.....

-~ e~ e

Character

11119
11114

67890

2~ a s
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