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‘h "Descriptions, Biology, and Notes on the Identification

of Some TROGODERMA LARVAE

(Coleoptera, Dermestidae)

By R. S. Beal, Jr.; entomologist, Entomology Research Division,
’ Agricultural Research Service*

For several years members of the dermestid beetle genus Irogoderma
have aftracted widespread attention, particulurly since 7. grenariuen
Everts, the khapra beetle, becume established as un introduced pest
in Arizonn, Cultfornin, Mexico, and New Mexico. This species has
been the object of a control program to remove it as a hazurd to stored
grain and fo prevent its sprend to purts of the country where if is not
known te oceur. Species of Progoderma other than the khapra
beetle may also build up to damaging numbers in stored products.
Information hns been obtained on these species, as well as on grana-
riwm, during the course of these studies.

This bulletin brings up to date the kuowledge of how to recognize
and to identify Zrogoderma lavvae. It includes descriptions of previ-
ously undescribed or inadequately described larvae of T'regoderme
species. These descriptions supplement those of several Trogoderma
larvae I published in 1954 (4).* A key for identifying larvae of the
Nearctic species of Trogoderma and dingnostic notes on larvae of
several other Z'rogederma species are alse included.

The following terms refer fo the various types of setae on
Trogoderma inrvae. Nudisetae ave the smooth setae ordinarily found
on beetle larvae. Spicisetae are more or less slender with sharply
pointed imbricate seales. Iastisetue are the unique spear-hended setae
found on 21! the known members of the Anthreninae, the subfamily to
which Progoderma belongs. Fisciseta is the term proposed for a
peculinr type of seta, previously undescribed, on larvae of certain
Australinn species of Trogoderma. 1t is derived from fiseus, a Latin
word for a twig basket, which these setae somewhat resemble. They
ave greatly expanded terminally into a large club or globose basket
consisting of an exterior membrane strengthened by a number of thin
longitudinal ribs and irregular transverse fibers, which gave the sur-
face o retienlnte appenrince. Series of leaf- or spatulu-shuped setae

' Resigned Aupust 15, 1858, New with Avizoun Btate Uuniversity, Tempe.

I s studly was supported in et by o teansfer of Tmuds frem the Agricultural
‘Alnrkeating Service. . -

? Ttalic nunbers in parventheses refer to Liteyature Clted, p. 25,
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ure focated on the margin of the epiplmrynx in Trogederma and in
other Dermestidue. It is not secessary to desigmute these by n specinl
term, although the relative widths of the middle series are of some
taxonomic significunce. Often these selae ure upically truncate or
even emurginate, probably the resuit of wear, which is of no taxonomic
Importance,

Several useful faxonomic characters are found in the lurval anten-
nne, purticularly in rhe relutive lengths of the setae and the segments.
To be accurately measured, the specimens should be mounied on slides
and examined with n compound microscope. IHowever, with a littie
practice the relative lengihs of the segments and of the setne can be
Judged aceurniely enough under the high magnifiention of u stereo-
scopic microscope to identify the species. The antenna will protrude
i w preserved specimen, which hus not become too hard through
improper fixation, is gently pressed on the thoray with a suitable
tool or the heud is lightly squeezed with a fine forceps. When the
antenna i exserled its maxinmum length, the rvelative lengths of the
segments and fthe sefne can be estimated,  In this sfudy each segment
was measgured on the lengest side of its sclerotized part,

In order to see the antecostal suture of the eighth abdominal ter-
gum, i is necessary fo tense away the hastisetne of the seventh nb-
dominal segment.  When the specimen lias been preserved in aleohol,
il s easy to confuse a fold in the intersegmental membrane for the
antecostal suture. To avoid this, the abdomen should be extended
by pressing it gently with a loop or flattened needle. Bven with
pressure on the abdomen the folds in the intersegmental membrane
are not always eluninated. A true antecoslal suture is interrupied
at the midhine. This interruption distinguishes it from a fold in
the membrane, which appenrs ns an unbroken line ncross the median
suture.

The following key muy be used for fairly mature and fully pig-
mented larvae.  Since specimens may differ greatly in size at matubity
and since the number of instasrs is indefinite, it is difficult to desigmale
just when a farva is sufliciently mature for identification. In general,
the key is wsuble for any specimen thal is at least 334 mm. long.
With experience » worker may be able to identity less mature stages.
Unfortunately, with the present knowledge about the species, it is
nol possible to prepare u key that will permit the identificntion of
mmature larvae. The key is designed for nse with a stereoscopic
aticroseope except where noted. A few forms ean be idenlified with
certainty only after they have been cleared, mounted on a stide, und
exwmined with o compound microscope.  Additional notes tor identi-
fying teneral specimens are given in the discussions of the species.

T’ angustum (Solier} has been omilted from the key, because in
extensive collecting in the United Siates no specimens have been
found other than those previously recorded (4), and becuuse this
species probably has not become esfablished in this conntry, The
farvae of all other Progoderma species known to aceur in the Neavetiv
region have been included, except the larvae of {wo very rare species—
1. fasciferum Blatehley from Rloride and 7. purdlic Benl from
coustal northern Californin,  Their immature stages have not been
Tound,
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KEY TG LARVAE OF NEARCTIC SPECIES OF
TROGODERMA

1. Botae of basal segment of anlennn less than ball as long as elongated
gecond gsegment of antenna {fig. 2) .
Setue of besul segment of antenns ol least three-fourths as iong as second
segwent of autenna (fig, 2)

Each abdeminal fergite near midling hearing numerous appressed , shorl,
somewhal blunt, inwurdly direcied spiciselae, which wre about twice
as thick us spicisetae of acrotergite; submedian row of lurge apiciseiae
not'extending noross medinn arew of tergile where these shot spiciselue
inserted, but interrupled at midline for distanee about equal to twice
length of tergite. Nurmerous spivisetae inacrted along posterior margin
of ench abdominanl tergite. ... simplex (p.

Abdominal tergites with very few or no short spicisetac inserted noar mid-
line; submedinn row of large spicisetae extending completely ncross
tergile or interrupted at midline Ly space shorter than longth of tergite.
No spicisclac or only very few scaitered spiciseine inserted along
posterior margin of abdominal terpites

3. Spicisetne of seventh and eighth abdominal tergites noticeably enlurged
(abowt 14 times ns thick us spivisctine of antévior tergites), short, nnd
grouped in elusters of two or three.  Arew on seveuth shdomingl torgtim
tluit bears hastisetue not sepurnted from rest of tergum_bellfinchae ().

Spicisetne of seventh and eighth nixlominul tergites not noticenbly
stouter thau spicisetne of unterior torgites; submedian row of lurpe
spicisetae cn these tergifes more or less eontinuous; spicisetac oot in
vompuct separnted groups of two or three.  Selerotized area on seventh
abdominal tergum that bewrs hastisetal tuft scparated from rest of
tergum by nurrow mambranous aren (somewhut 3s in Anthrenns)

primum (p.

. Coxue with groyish-brown pigmentation over most of ventral surfice.
Al tergn with dark grayish-brown pigmentasion; pigmentation of eiglith
shdominal tergum extending across medinn suture, as leust on anterior
haif of tergite sinistrum (p.

Cozxne crenmn colored or hyaling over ventreal surfuce; durk pigmentation,
if present, limited to npex.  Tergu with light or durk pigmentation, but
if pigrentation durk gray on suterior terpu, tends to fude out on pos-
terior terga; at lenst niddle of cighth shdominal tergum and usually
maost of last two or three torgn definitely light brown or crenm insbend
of gray

. Setae of basal segment of antenna nhmosk completely ensireling sogment,
not bunched on mesul side of segment (fig. 2) and extending Lo apex
of second segment or beyond when untenna is fully extended

Betae of basal segment of antenna bunched on mesnl side of segment;
one-third or more of ouler part of segment bare; setae of basul seg-
ment not altuining upex of sceond segrnent when antenna extended
(if this chacneter questionable, selue of first segment will be clearly
bunched on tesal side)

. Antecostnl suture absent on cighth abdeminal torgum
Antecoslal suture present on cighth abdominal tergum

. Tergn uniformly grenmy yellow to medium brown. Sctne of basal an-
tennal segment exceed apex of second segmeni when antennu extended
granarinm (p. 4)
Thoraeic and usunily first five or six abdominul tergn with sides grayish
brown snd middle light brown; dark groyish brown occusionally ex-
tends across terga or muy be nenrly lacking. Selae of basal seginent
of anlenoa just nttaining apex of sccond segment._______ teukton (p. )

- Tergn creamy yellow Lo light browa without areas of darker gray
. inclusum {p. 11)
Thorucic and at leagt firss five abdomina! torga dark gray or in Leneral
specimens creamy vellow with grayish sides or with grayish spots,
particulariy about bases of |nrge spivisetae glabrum (p. 0O
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. Betne of nerotergites all long enough to extend ncross nntecostnd suture.
Anteriormost sutne of acrotergites nob extending across anbecosinl
sufttre

. Fully pigmented specimens darker on suberior half of mesonobum nnd
metanofim than on prouotumn,  Osne or two sslue usunily present on
sesond segmont of anteana

sternale maderae, s. agpericolie, 5. complex (p.

Fuily pigmented specimons uniformuly light or curk; pronctumn may

show some light-colored spots, but ground color of pronclwn ss dark

as nuterior hndf of mesonotum,  Sebue presents or absent on second seg-
went of antonug

. Posterior margin of metenotum with nwmerous spivisctne bub without
any apicisetue us sbout us large erect spicisctae of submedinn row;
large creet spicisebne of submedinn row spurse {fig. 5). One or two
sebnc commonly present on secoud segment of antennn.  Specitnens
nlwirys sreamy yuollow, never durk sternale plagifer (p

Poslerior margin of metnnobum with few spicisciae ng stoub ns large erect
spivisetne of submedinn row; large erect spicisctne of submedian row
feirly nuwmerous (g, 5}, Sceond seginent of subenne without selue.
Specimens light or durk

. Dorsel terpge creamy yollow ornatum (p
Deorsnl tergn yellowish brown to medium brown grassmani {p

3. Maustisotue usually very sparse on dise of Lhoracie and anterior abdominal
tergites; large eret spiciselne of medinn row on tergiles useally in single
BOIOE & L e e e e arm e mm——mm—— e —— parabile {p.

Haustisotac usually moderaiely dense neross disc of thoracie und snlerior
ubdominegl lergiles hehind row of large spicisetae, exeept for small urea
just ai midline (fig. 5); lurge erocl spicisetne of medinn row on tergiles
in double rank in more mulbure spegiens

. Longest spiciselac of ncrotergite of first ubdominal segment one-third 10
one-half us long as length of tergite at midline anthirenoides (p.
Longest spiciselae of wawotergite of first abdomninud segiment, lour-seventbs

ns long us Lo subegunl bo lenglh of Lergite orral wm {p.

DESCRIPTIONS AND DISCUSSIONS OF LARVAE
OF TROGODERMA SPECIES

Trogoderma granarium Everts

Iteterencas : Okumuora and Blane, 1955, iv Specia! Report on the Klutpwa Beetle
{California Leglstuluze), po 890 (in key to species) ; Howe ang Burges, 1M,
Bul. But. Res. 61 TT3—T80 {compurison with £ inclugem |ag P, versicolor] ) s
Burges, 1057, Bot. Mootldy Mag. 93: 100-116 (biology).

Dorsal surtace uniformly ereamy white to light brownish yellow or
varely light brown with some grayish pigmentution on sides of tevgites.
Middle setul series of epipharyngeal margin consisting of two broud
inner setue and fwo narrow outer setae ubout halt as wide as inner
setue; inner setne often with longitudinul grooves on apical half, Four
papitine in distal sensory cup of epipharynx.  Antenna with setue of
pusal segment 2-214 times as long s second segment of antennaj setue
inserted around circwnference of basal segment except on lateral
fourtl; no spicisetue on Lusal segnieut; second seginent subequal in

7. mparabile, T. anthrenoides, und 3% ornatum are somctimes distinguishable
oniy by chnracters visibie in slide-mounted specimens when viewed through a
vompound microscope. A gomparison of these churactors will be found in tho
diseussion of the spesics.
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length to basal segment ; single seta. commonly present ou second seg-
ment of mature individuals; apical segmment 114-114 times as long as
second segment ; bagnl sensory pores of apical segment located together
at sbout Dasul fourih, or one pore nt basal fourth and other pore be-
tween bausal third and busal half. TFirst abdominal segment with
anteriormost spicisetae of acrotergite not long enough to eross unte-
costal suture. Few fine spicisetne inserted on tergite unteriad to
median row of large spicisetae; hustisetae largely Imited to lateral
areas of tergite; if hastisetne inserted near mecdian line, then only very
sparsely so; posterior margin of tergife bearing numercus fine spici-
setae and usually severn] larger spicisetne subequal in diameter to lurge
spicisetue of disc of tergite. Antecostal sufure absent on eighth ab-
donnnal tergum er represented only by inferrupted line.  Diameter of
targe disenl spicisetae of eighth abdominal tergite subequal to that of
other tergites. Coxne without dark pigmentation.

The lurvae of granarium ure veadily placed in the fneluswn group
of species beeause of the relatively short second anfennal segment and
hecause of the long setne nenrly surrounding the basal antennal seg-
ment.  When the antenna is exserted, the sefae of the basal segment
extend to the apex of the second segment or bevond. The larvae can
De separated from all other members of the iuefuswm group except
fewkton by the absence of an antecostal snture on the eighth abdominal
tergum. It is diflicudt to separate granarium from fewhfon except by
color charaeters, which nre not always reliable, and by characters on
the epipharynx, which require dissection and exwmination under a
compound niicroscope.

“The presence of four rther than six papillue in the distal group of
epipharyugenl papillae {(fig. 1, &) sepurates granwréum positively
from all other known Zrvogoderma lurvae except glabrom.® Only

"Po obwerve this character, it is best fo remove the lanbrune, te which (he
ehipharynx iv attachod, aod o mowsl it ventend side up on 2 microscope slide.
Hoyer's mounting finid s been very usefol for making rapid exsininations and
Lor griving rood resalution of the details.

Freune L—Dislal group of papillue on epipharynx of {4} Trogodernie gragsmani
and (B} I groevarivm,
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four pupillne are present in glebreom, but this species ean be dis-
tinguished from granarium by the presence of an antecostal suture on
the eighth abdominal tergum and by the daric gray of all except the
tenernl specimens. In oceasionnl specimens of granarium the distal
epipharyngead papillee are separated into two or three groups instead
of the usual grouping of four papillae in « single cluster surrounded
by adarkring. One or two papillae may be separated from the others
and each storounded by n small separate ring. N evertheless, the totul
number of papillne for each granarium larva is four,

Trogoderma glabrum (Herbst)

References: Beal, 1064, Calif, Univ. PPubs., Iint 10, pp. 80-83, 95 {deseription,
blology [as . boron Beail); 1036, Bat. Soec. Amer. Aun, 40: Sl-562
{blulogy).

The durk color of glabrim larvae readily separates them from
larvae of the most closely reluted species. Teneral specimens may he
confused with g?'{z?zm‘ifzawmi tewkton, and perhaps dneclusum and para-
bile. "The last 1s distinguished by the longer second antennal segment
and by the fact that the setae of the first secment are all on the mesal
side. “Teneral specimens of gludrum almost slways have at least small
traces of duark pigmentation on the sides of the tergn. These are
usually sufficient to separate the species from inclusum, which never
has grayish-brown spots. Usually dnclusum is o creamy yellow. i
it is ut all darkly pigmented, it is o uniform yellowish brown ruther
than creamy with durker grayish spots. Positive separation of fewk-
ton, tnclusuin, and parabile trom glabmom can always be made by the
number of papillae in the distal group of sensory papillae on the
epipharynx. 7. glabrum has four; each of the olher three species
has six. 7' granarium has four papillae in the distal group on the
epipharynx, but it can be distinguished fromw gladrum by the absence
of an_antecostal suture on the eighth abdominal tergum.

A durk-colored species that might be mistaken for glubrum is sinis-
frym.  The relative lengihs of the antennal segments are much the
saarte in the two species.  However, the coxae of sindstrum. are darkly
pigmented, whereys the coxue of glabrum are not. The former also
has much longer sefae on the ncrotergites, the spicisetae at the Iateral
margins of the tergites are noticeably longer, and the nnterior half of
the posterior abdominal segmenis is as darkly pigmented as are the
anterior abdominal segments. In glabrum the last two or three ab-
dominal tergn are usually lighter colored than the anterior abdominal
ferga, at least toward the midline.

This species is known throughout Farope. In the United States
it. has been recorded from Californin, Colorade, ¥daho, Dlinoets, Towa,
Kansas, Minnesota, Missouri, Qregon, Washirgton, and Wyoming.
New records include the following places: Phoenix, Ariz.; New Or-
teans, La.; Boston, Muss.; Gage wnd Richardson Counfies, Nebr.:
Nashua, N.IL; Curry, Quay, Roosevelt, and Union Counties, N. Mex. ;
Baldwinsville, N.Y.; Spartanburg, 8.C.; Tyndall, 8, Dak.; Houston,
Tex.: Alexandrin, Va.; and Madison and Milwaukee, Wis. In Mexico
glabrum has been tound at Mexicali, Baja Californin. It has also
been inlercepted at Brownsville and Laredo, Tex., infesting ship-
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ments from unidentified localities wilhin Mexico. The earliest known
record of this species in the Western Hemisphere was in 1984, when it
was taken at St, Paul, Minn. Judging from the frequency of I'vo-
goderme collections prior to 1984, 1k could not have become estub-
Jished more than a few years earlier. Probably less than 30 yvewrs
has been required for its spread over the greater part of the United
States and into Mexieo.

Troegoderma irroratumn Reitter

Reference; Reltter, 1880 (1881), Natwef Ver. In Brinn, Verlandl 19: 42
{description of adall).

Terga light creamy yellow, Middle setal series of epipharyngeal
nrargin consisting of two broad inner sefac and {wo narrow outer
setae one-fourth to one-third as wide as inner sefae: inner sefue
with inconspicuous groove. Distal sensory cup of epipharvax with
six papillae.  Antennn as illustrated (fig. ) ; nudisetae of basal seg-
went equal to length of second segment fo twice as long us second
segrnent; ona spicisela sometimes presenl on busal segment of mature
individuuls; setae inserted around circumference of basal segment
exeeptl on dorsolaleral fourth: second sewment 114-134 as long us
basal seginent; ons setn oceasionally present on second segment; ter-
minal segment subequal to second segment to 134 times as long as
second segment, Fine spiciselae of acrotergites of first abdominal
segment, about. one-third to one-half us long us length of tergite at
midline; anteriormost setne of acrotergite not extending across ante-
costal suture. Omnly very few or no fine spieisetae inserted on lergite
anterior to median row of Inrge spicisetae; posterior margin of ter-
wite bearing nwmerous fine spicisetae and few lurge spicisetae: hasti-
sefae Inserted across entire posterior border of tergite, moderately
dense near midline.  Antecostal sulure present on eighth abdominal
ferrum.  Dismeter of large discal spicisetue on seventh and eighth
ubdominal tergites subequal to diameter of large disenl spicisetae on
anferior tergites. Cloxne without darkly pigmented nreus,

Material for this description came from an active culture of the
species sent from Beypt by A, Badawy. The specimans were reared
to muturity in the Inboratory on a diet of pollen. Since the culiure
wang subsequently destroyed to imminimize the danger of specimens
escaping (o become pests In the Unifed Stutes, no further observutions
were made on the biology of the species.

The larvae of irrorafum arve very similar in appearance fo larvae
of hoth grenarivm and fncfusum.  The species can he separated from
granarium by the presence of an autecostal sufure on the eighth
abdeminal tergum and by six papillae rather than four in the distal
sengsory cup of fhe epipharynx. The only upparently consistent
character sepavating érrorafum from incluswm is the number of fine
spicisetae inserted on the teryite anterind to {he mediun row of laryge
spicisetae.  In drvorvefum there ave » few; on the first abdominal ter-
vite of mature specimens {here are none or nol more than four on
a side. In fnelusiem there may be from 10 fo 25 spicisetue inserted

HEATAO= GO
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2 little anteriad to the median row of large spicisetas on the first
abdominal tergite, Other Nearctic species may be sepurated from

the Palaearctic énroratum by the same characters used fo separate
them from Frelusim.

T, boganense . sinistrum T. irroratum

7. teukton T. anthrencides T p-imum

JAreuns 2—Larval nutennae of spoecies of T'rogoderma,
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Trogoderma teukton Beal

Reference: Beal, 1056, Bul, Hoc. Amer, Ann. 49! 565-506 {description of adult.
hiology).

Tergn usually dark grayish brown on sides becoming light yellowish
brown toward midline: durk coloration often extended across midline
on ucrotergite and anterior hulf of tergite on abdominal segments, Jess
commonly so on second and third thoracic segments: only very rarvely
does dark coloralion of Jateral sreas of pronotum extend across mid-
line: sixth, seventh, and eighth abdominal tergites creamy yellow on
arens beuring Drushes of hastisetue. Middle setal series of epipha-
ryngeal margin consisting of two broud inner sefae and two outer
setae about fwo-thirds as wide 15 inner sefue; inner selae indistinetly
erooved or smooth. Dista] sensory cup of epipharynx with six
papillae.  Antenna as Hlustrated (fig, 2Y; nudisetne of bagal segment
134-134 times ns long as second segment ; one short spicisela frequenily
present on basal segment of mature individuals; setae inserfed around
eircumference of basal segment except on Iateral fourth: second seg-
ment 114-144 times as long as basal segment @ setae never present on
second segment: apical segment subegual to second segment o 134
times as long as second segment,  Disposition of sefae of first abdom-
inal tergum as illustrated (fig. 3) ; {ine spicisetne of ncrotergites long,
abouf two-thirds as long as length of tergite af midline, bul anterior-
most sefae usunlly not extending across antecosinl suture: in large
specimens one or Ewo large spicisetae often inserfed on acrotergite. A
number of {ine, short spicisetae inserted on tergite anteriad fo median
row of large spicisetue: posterior margin of tergite bearing nnmerous
fine spicisetuae and few larger spicisetac: hastisetae inserted across en-
tire posterior border of tergite, moderately dense near midline.  Ante-
cosfal sufure abgent on eighth alilominal fergum or represented only
hy interrupted line,  Diameter of large discal spicisefae of seventh and
eighth tergites subequal {o dinmeter of large spicisetne of anferior
tergites.  Coxue withouf darkly pigmenied arvens.

Larvae of this species can usually be recognized by the color of the
terga, which are ordinarily much darker on the sides than along the
middie. particularly on the pronotum. Teneral specimens of this
species may rather easily he mistaken for grenarium. particularly be-
cause both species Inck a definite anfecostal suture on the eighth ab-
donninal terguam.  The second antennal segment i celatively longer in
fewkton than in groenarinm, a character that is constant but difficult
to use except with mounted specimens. The relatively denser setae
of the abdominal terga of tewdfon are ulse useful in recosnizing teneral
specimens of this speeies, The hastisetne of the first two or three
abdominal tergites are much denser towurd the midline in feukton
than in grangrium, and the spicisetae along the middle of each {ergite
are much more numerous in feulfon for specimens of comparable size.
However, teneral specimens of fewkton nuy be separated from grana-
péem. with certainty by the presence of six rather than four papillae in
the distal group of seusory papillae on the epipharynx.

The abgence of u definite antecostal sufwre on the eighth ubdominal
tergum of tewkton sepurates teneral specimens of this species from én-
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T. sinistrum

T. irroratum

Fiouee 8.—Left half of first abdominal terga of species of Progoderma, Points
of insertion of large spicisetne are indicated by circles; the larger the spiciseta,
the largev the circle. FPoints of insertion of hastiselue ure indicated by dots,

clusyan.  The same character may be used to separate teneral specimens
of glabrum from this species.

7. tewlton has been recorded from Iowa, Minnesota, and Norih
Dinkota. New records include the following places: KANSAS : Beloit
(G. D. White); Hoxie (H. I&. McGregor}. MONTANA: Laurel,
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Yellowstone County (Bartholf), NEBRASKA: Falls City (T. D.
Aitken) ; Lincoln (R. Staples); North Platte, WISCONSIN: Eau
(laive; Mondovi. Dates have not been included with the foregoing
data because most of the specimens were taken in the larval stage in
stored products. The Wisconsin specimens were infestTing dried-milk
storage fucilities, the Kuansas specimens were in stored wheat, and
the Fulls City specimens were in stored corn.

Trogoderma inclusum LeConte

References: Beal, 1954, Calif. Univ, I'ubs,, Bot, 10, pp 83-85 {desceription, biclogy
[us ¥ versicolor]) : Howe and Burges, 1956, Bul. But. Res. 46: TT3-780
{compurison [us T wersivolor] with 1. grewarinm) 3 Benl, 1956, Ent. Soc,
Amer, Aun, 49 581, 502363 (in key to species, distribution).

Larvae of this species closely vesemble granarium larvae in the
characters of the antenna and dorsal setue. 7' énclusum can be dis-
tinguished from granarium by the presence of an antecostal sutire on
the eighth abdominal tergum. It can be positively differentinted from
grangrivam by the munber of papillae in the distal group of papillae
on the epipharynx—six papillae in dnelusum and four in granerium.
The characters separating this species from tewkhton, gladrum, pure-
bile, and érroratum, ull c%ose]y related species, ave found in the dis-
cussion of each species.

Outside the Nearctic region the species has been known only from
Great Britain (5). In August 1958 Vladimir Kalil of Pardubice,
Czechoslovalkin, submitted to me several specimens of #ncluswm found
infesting a granary in Rome, Ttaly. The distribution of the species
in the United States is shown in figure 4 and Js discussed under
parabile.

Trogoderma parabile Beal

References: Benl, 1954, Calif. T'niv. Pubs, Ent. 10, pp. 87-R9 (deseription of
adult, pupa, Inrva) @ 195G, Ent. Soe. Awmer, Ann, 48 561-564 (io Key to spe-
cies, dislribution, bivlogy}.

In characters used in taxonomic discrimination, this is perhaps the
most variable of all the species treated in this bulletin. Because of
its wide range of varinbi_fity it is likely to be contused with several
other species. The second segment of the antenna may be so short
that when the antenna jis distended, the setae of the first segment
attain its apex, or it may be so long that the setae of the first segment
extend searcely as far as the middle of the second segment.  The fine
spicisetue of the nacrotergites may be sparse or dense. The large
spicisetae of the disc of each ubdominal tergite are usually sparse,
innot more than one rank, und comparatively short. Qceasionally they
may bhe numerous, in a row of about two ranks, and rather long, giving
such Jarvae an altogether different appearance with some reseniblance
to granariwm. However, the species may always be separated from
granariwm by the presence of a definite antecostal snture on the eighth
abdominal tergum. In a fresh specimen this suture may be difficult
t0 see because of the light pigmentation nsuxl in the species. How-
ever, the suture is always plainly visible in a specimen that has been
¢lenred and mounted on a slide.
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Lavvae of the most common form of parabile can be separated from
Invvae of dncluswm at a glance because of the sparseness of the Tnvge
spicisatae on the disc of the tergites of purabile. Larvae of purabile
with the large spicisetne of the tergites more numerous can be sepiL-
rated from larvae of incluswm by the distribution of the setae of the
first segment of the antenna. Th énelusum the setae of the first an-
tennal seginent abnost entirely surround the segment. In parabdile the
setae are inserted only on the mesal side of the segment, and at least
the outer third of the segment is left bare.

T, parabile can usually be separated from the other closely related
Nearctic species, glabrwm and teukton, by differences in dorsal pig-
meutation. This species is usually a light creamy yellow and very
vavely o light brown. When niove darkiy pigmented, it is not appre-
eiably darker on the sides of the terga than at the midline. Both
glabrum and teulton are ustally mach more darkly pigmented,
Teneral specimens of glubrmun and fully pigmenfed spechnens of
tevkton are commonly much darker on the sides of the terga than
along the midiine, or they bear small darvic spots of pigmentation on
the sides of the tergn. Teneral specimens of tewkion may be as light
colored as paradile but are not likely to be mistaken for it because
of the Jarge number of large spiciselse in the row at the middle of
each tergite of Zeukion. Not uncommenly in specimens of teukton
lnrge spicisetae mny even be found inserted on the acrotergites of the
mesonofwm and metanotum, a condition never found in paradile.

Although belonging to different species groups, parabile larvae
sometimes_closely resemble larvue of ornatum and of anthrenoides.
Most parabile laxvae can be recognized by the sparseness of both the
setne of the acrotergites nnd the large erect setae in the median row on
the tergites. The limited number of hastisetae on the dise of the
anterior abdominal tergites isalso n common characteristic of parabile.
However, occasional specimens of parabile having the setae of the
ncrotergites rather dense and the large evect spicisetae of tlie tergites in
a row of two ranks may easily be mistaken for ernatum or for anthre-
notdes. Turthermore, the hastisetne of the anterior abdominal seg-
ments of orneiun and enthrenoides muy oceasionally be as sparse a8
those on typical speciinens of pawrabile.” Diflerences in the structure
of the setue of the acrotergites may be used to distinguish parabile
irom the other two spacies if the specimen is mature and if it is cleaved
and examined under n compound microscope. In pargbile the setne
of the ncrotergites look more like nudisetae. They are almost entirely
smooth except near the tips of some of the longer setae, where a few
imbricate scales may be seen. In orngtum and in enthrencides the
acrotergites bear typical spicisetue, in which the imbricate seales ave
present nearly to the base. Fortunately the species may be separated
fairly accurately on the basis of their geogruphic distribution, 7.
parabile is found in dry areas, whereas the other two seem Hmited to
humid arveas. Neither ornatum not anthrencides is common in stored
Jroduets.

The distribution of parabile in the United States (fig. 4) corresponds
to conditions of relative hwmidity. 1In the khapra beetle survey con-
ducted by the Plant Pest Control Division, large numbers of Zrogo-
derma, most of them in the larval stuge, were collected in various
grain- seed-, and food storage facilities. The survey shows that the
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species occurs throughout the United Stafes buf is prevalent only in
the drier areas.

A convenient stundard against which the distribution of the species
may be plotted is the gradients of relative humidity for noon during
July®  Most collections of the species were made within the gradien|
of 85 percent. A few collections were made within the geadient of 45
percent.  Towever, with only four exceptions, the collections made in
areas of greater relative humidity for this period were in seed houses
and stores where there was evidence that the specimens had been re-
cently transported to the area in some commercial commodity. In
figrare 4 the solid triangles indicate such localitics.  The open trinngles
indicate loealities where collections were made with no evidence Flat
the specimens had been teansported in a vecent commercial commodity.
The most extreme collection of this sort was from La Crosse, Wis.,
where the species was taken infesting n mill-drying phut. I is
probably of no significance that almost vo records of parabite were
found within the area of less than 25-percent relative humidity, an
aren enclosing most of Nevada, since very few collections were nt-
tempted there.

In contrast to the distribution of parediie. the major distribution of
tnelusiem falls within the nrea of more than 33-percent relative humid-
ity. The species is very common from esstern New Mexico across the
Central States to Massachusetts. There are relutively few coliections
from the Southern States. probably owing to o luck of infensive col-
lecting.  Phis species is infrequent in the far northern 1Tnited Stafes.
Whether this is the result of more extreme low femperatures in the
arei is not known. In Arizonn, where a very intensive survey of
Trogoderme was made, the species is rather uncommmon. T estimate
from my identifications of specimens from Arizona that 1 collection of
inefusum is made for abouf 200 collections of parabife. Prabably
fefiesam is regularly introduced by commerce info arcas of low reli-
tive humidity, but it is unable to survive.

The correlation of the disiribuiion of these species with aveas of
lesser and greater velafive humidity is nof proof that the distribution
is directly related to this fuclor. There may be only an accidentul
correlntion, or some intermediate agency may be involved. such as
pavasite or predulor that is itself limited by conditions of relaiive
humidily, ov there may be a direct causal refationship. I have been
unable to find any factor with which the distribulion may be better
rorrelated. I is true fhat the relative humidity of any wren under-
woes great diurnal and also seasonal fluctuations. The justilication
Tor nsing “noon during July™ as the standard (o show the possible
correlation of the distribution of these species with degrees of rela-
tive humidity is that it represents (he approximate relafive huntidiey
Tor the warmest part of the day and the year. This would be the .
period of wreatest ncetivity for the organising and when they would
be most susceptible (o ditferences in relative humidity,  Rven'if there
were a divect correlation of the species distvibuiion wich factors of
refative humidity, the gradients on the map do not show the ncrual
relative-humidity requirements of fhe species nor do they show the
refaiive humidity of the grain or other product in which the inseccls

S LUK Depl. Apr. Yenrbook 181 : 781,
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may be living. The gradicnts simply provide a general standard by
which damper ot drier areas may be Indicated.

T parabile is probably widespread ouiside the Uniled States.
Speciments have been infercepted at ports of entry inio the United
States in various commodities fiom Ching, Turkistan, the U.8.8.R,,
Saudi Arabia, nud Mexico.

Trogoderma sinistrum Fall

Reference: Beal, 1954, Culif. Univ. Pabs., Fnt 16, pp. 92-97 (redeseription of
aduif, distribution),

Flead medium brown: terga uniformly gray or grayish brown
except pronotum frequently with Hghter brown anterior margin and
sometimes with lghler brown area extending length of pronotum
along median suture: sixth to eighth abdominal terga, when denuded,
somewhat lighter on arens where hastisetal tufts inserted, but wnte-
rior hulf of these terga as durk us first fo ffth abdominal tergn.  Mid-
clie selul series of epipharyngeal margin with fwo bread, inconspicu-
ously grooved, inner sefae and fwo outer setae nbout five-sixths as
wide as inner selne. Distal sensory cup of epipharynx with six
papillue.  Antenna ag illustrated (g, 2), except that one to three
setae mnay be inserted on second segment and occagionally both basul
sensory pores on terminal segment may be placed at about basal
third.  Disposition of setne of first ubdominal tergum as illustrated
{tig. 3} ; line spiciselae of ncrotergite relutively sparse and long, one-
half to three-lifihs as long ns length of tergite at midline on first
abdominal segment but becoming shorter on succeeding segments;
setae at Interal margin of tergite attaining length about three-fourths
as long ais width of entive teryite; setue on posterior margin of tergite
rather variable but usually with large spicisetae nbout half as numer-
ous us large spicisetae of dise of tergite and very few small spicisetae,
or tess commonly with large spicisetac about one-fourth as numerous
us hirge spicisetae of dise and many wore fine spicisetae; hastisetae
tserted across entive posterior border of tergite, but rather spursely
near midline.  Antecostal suture present on elghth abdouminal tergum,
Piameter of lurge disenl spicisetae of seventh and eighth abdominal
tergites subequal to that of anterior fergites. Coxane with darkly
pigmented arens on anterior, lateral, and posterior sides contrasting
sharply with venten! hyaline arex of coxn.

Material for this description came from an active culture of the
species tuken from the middie of n pile of wheat in a storage bin in
Bawlf, Alberta. Only one other Inrva was nvailuble for study. This
was taken in a rye flour mill in Flastings, Minn.

Because of the durk color of this species it is not likely o be con-
[used with any other except glubrum. Other very dark species,
such as simplexr, have a very different setal pattern and antennal
structure.  The darkly pigimented areas on the coxae of sinistrwm dis-
tinguish i from glabrum. The coxue of glabrum are n light yelow-
ish brown in the darkest specimens. For a discussion of ofther char-
nelers sepaeating these two species, see the remarks following the
deseription of glabron.

7', sénistrum seems o be limited o northern and colder parts of
North America. It hus been recorded from Alaska, Alberta, British
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Columbia, Colorade, INlinois, Minnesotn, Ountario, Quebec, Utah,
and Wyoiing, New loealities for the species are as follows: Buwlf,
Alberta, May 1957 (¥, . Schroeder); Hastings, Dakota County,
Minn., April 16, 1957 ("I FL. Stewart} ; Norman County, Minn., June
G, 1923 8)\. A. Nichol}; Helenn, Mont.; Volgn, 8. Dul.; Kirkman
Creels, Yukon, June 13, 1928,

Trogoderma sternale subspecies

References: Benl, 185, Gulif, Univ. Pabs., Bt 10, pp. 69-77 {(deseription nnd
blodogy of T, sterwmdde wmaderde Beal) ; 14956, But. Sne. Amer. Ann. 49
1, B65 (in Key to spevies, biotogy).

7. sternele is divided into six subspecies. The grouping is nol
wholly satisfactory, and turther work needs to be done to slucidate
the relutionships of these subspecies. I have not seen the larvae of
two of them—s. sternale Juyne, found along the Pacific Coast, and s.
deserti Beal, found in the Mojave Desert of Culifornia. The sub-
species thut I have studied can be distinguished from other species of
Trogoderma by the length of the setne of the acrotergites, which are
all long enough {0 cross the antecosial sutwre, and by various antennal
characters. Most munture specimens of siernale possess one or two
setus on the second antennal segment, a character that separates the
species from nll other Nearctic species except simplex, ballfinchac,
senistrum, and granarivn.  All except the last are distinguished by
very obvious characters and run out in the key without diffieulty. 7.
grangrivm way or may not have a seta on rhe second antennn] seg-
ment, and granerium and sternale often superficially resemble each
other, Iowever, they may be distinguished by the length of the
second antennal segment. When the wndenna of n fresh specimen of
sternale is extended, the second segment projects noticeably beyond
the setne of the basal segment. When the untenna of a fresh speci-
wmen of granurium. is extended, the short second aniennal segment is
surpussed by the setae of the busal segment.  In addition, the eighth
abdominal tergum of sternale has u definite untecostal suture, which
is Incking in granarivn.  Specimens of sternale that do not have a
sela on the second antennal segment are difficult fo separate from
ernatum and grassmand.  Color characters are of use in distinguish-
g them if the specimens have been out of ecdysis long enough to
have become fully pigmented. '

1. sternale maderae, s. aspericolle, wnd s. complex have n grayish
pigmantation on ench tergite except the pronotum. Usnally the pig-
mentation is conlinted to the aunterior half of the tergite. It may be
faint, but in ull excepi the most teneral specimens the anterior imf‘:t’ of
rhe nesonotum is visibly darker than the pronotum.  In ornafum dark
pigmentation is lacking, and in grassmani the pronotum is as darkly
pigmented s the mesonotum, although the pronotum may show some
small unpigmented spots. T, siernale plagifer is distinguished by its
light creamy vellow and the large nunbers of fine spiciseiae on the
tergiles anterior to the row of lurge spicisetne (fig. 5). When viewed
under it stereoscopic nieroscope, the numerous long, fine spicisetae give
the lurva a very characteristic silky appearance. The row of large
spicisetae across the middle of the tergite is short, in a single rank.
and the spicisetre sre comparatively few, In orngtum the large




B

SOME TROGODERMA LARVAE

T, anthrencides

Frauns G—Left half of fivat abdombn) tergn of apecies of Trogudermu.  Points
of nsection of tavyge spdcisetue nee indiented by civeles © Ehe lprger the spiciseta,
the larger the cirele. IPeiuts of insertlon of hastiwetse are indicuted by (ofs.
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spicisetne across the middle of the lergite are numerous and i a row
of two or three ranks. There are very fow if any line spicisetae on
the tergite wuterior to the row of large spicisetae.

Trogoderma grassmani Beal

Jteferences:  Beal 1954, Colif. Univ, Pubs, lnt, 10, P TT=T8 { descriptian,
biology} ; A956, But See. Amer, Aun. 49: S61-302 tin ey Lo species,
briclogEyy,

This species is readily placed in the sfernaie group boeause of (he
relatively long second aniennal seginent and Uecause of the length
of the fine spicisetae of the nerotergites, which are al] fong enough to
eross the unlecostal suture.  The absence of setae on the second xnien-
nal segment sepaates it from most mature specimens of sfernalr,
Semimature specimens can be distinguished From sternale only by
color differences. AT the Tergn of grasspiani nre normally medium
hrown to yellowish brown: ihe pronotum is as durk as ihe succeed ing
terga. In the subspecies of sfernale that occwr within the runge ol
grassmang, excepl in southern (tah, the pronofum s decidedly
lighter in color than the sueceeding terga.  In'southern Utal and per-
haps in central New Mexico grassmend is found in the swme aren as
sternale plagifer.  Numerous fine spicisetne on the dise of the targn
of «. plagifer distinguish it from gressmand,

Thiis species has been recorded from southern California, Baja
California, souibern Urah, Arizonn, and Durango. Mex,  New records
for New Mexico include the following places: Floyd, Rooseveli
County. Jaonary 24, 1957 (Ienneth Joyee): Tucumcari, Quay
County, August 6, 1956 (R. M. Bads),

Trogoderma anthrenoides (Sharp)

Reference:  Bend, 10, Coleoptern @ Dermestidae,  [nscets  of  Micronesic.
VA6, ppse MERDEG (eedeseription of adalt. hiology ),

Dorsal surface uniforudy ercamy white to light brownish yellow.
Middle setal series of epipharyngent margin with two broad inner
setae and two narrow outer setue about two-fifths as brond as inner
setne; inner setne not grooved.  Distal sensory cup of epipharynx with
six papillae, Antenna as illustrated (fig. 2)7 Disposition of setae of
first abdominal tergum as illustrated (fig. 3). Fine spicisetae of
acrofergite variable in length with antertormost shorter and those
imgerted near antecostal suture tending to be longer, but with anterior-
mosl spicisetae near midline not long enough fo c¢ross antecostal
future; length of {ine spicisetae of acrotergite one-third to one-half
for Jonger in less mature specimens) as long s length of teryrtie at
midline: numerous line spicisetae on dise of teryrite, sore anterind to
median row of large spicisetue; posterior marvgin of rergite bienring
numerous fine spicisetae and few larger spicisetae about as large and
tlarle as lnrge spicisetae of dise; hastisetae on median half of tergite
much less numergus than fine spicisetne.  Antecostal suture present on
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eizhth nhdominal tergum. Diameter of harge discal spicisetae of sev-
enth and eighth tergites subequal to diameter of lprge spicisetae of
unterior tergites. (oxne without darkly pigmented arens.

This species belongs to the sterale species group. It differs from
sternale, vmatem, wd gressmaend in having relatively shorter setac
on the acrotergites of the nbdnminal segments, but it resembles themn in
the proportionate lengihs of the antennal segments. Ixcept for the
relafive jengihs of the selne of the acrotergites, it resembles ornafum
in nearly every respect.” The longest spicisetae of the ncrotergite of
the first abdominatl tergum of wnthwencides do not exceed one-half the
length of the tergite of the midline. In ornafum the Tongest spicisetae
of the acrotergite of the first abdominal tergum are four-sevenths us
lougr as to subequal to the length of the tergibe. 7, anthrencides may
be gsepareted from sternale and grassmand by differences in the pattern
of dorsnl pigmentation, ag well as by the more fronounced diflerences
in the lengihs of the spiciselue of the nerotergites. A discussion of the
pigmentation of gressmans and subspecies of sternale follows the de-
seriptions of these species. The diflerences between anfhrenoides and
prirabile nye analyzed under parabile,

7' anthrencides is of minor economic hnportance. 1t has been re-
corded as w pest on dried chili peppers and on stored corn {6}, Tt is
not uncommonly found as » pest in dried insect collections.

Lirvae of anthrenoides were found in large numbers at Brownsville,
Tex., in mud dauber wasp (Secliphron) nests.  They were feeding on
dried spiders in old cells, dead wasp larvae, and other insecl remains
There was no evidence thal they were predatory on the wasps, In the
luboratory the Lirvae were reared Lo maturily on pollen. on dried
msects, and on dog meal.

Recovded distribuation: Mawalian Islands, Mexico, Panama, and
Saipan in Micronesin.

New records: TEXARS: Brownsville, Decembeor 11, 1958 (R, S,
Benl} ; Raymondville, December 13, 1956 (Roy . Page). ITAITI:
Port-au-Prince, July 7, 1928 (R. . 8mith). PORTO RICO:
Bayvamdn, Seplember 18, 1934 { Anderson} ; Mayvagiiez, January 193G
(J. AL Ramos), May 12, 1939 (). A. Ramos), May 1832 {8 T. Dan-
forth) @ San Juan, June 4, 1932 {Anderson). VIRGIN ISLANDS:
St John, Qctober 17, 19550 St Thomas, April 17, 1956, LEEWARD
ISLANDS: Antigua, September 29, 1936 (. A. Chapin und R E,
Rlackweldery. TRINIDAD: Port of Spain, November 24, 1835
(R. E. Blackwelder). GUATEMALA: Escuintla, Maveh 1933
CONTA RICA : “Reventazdn, Bbene Limén,” Mareh 24, 1926 (I9
Nevermmnn}: San José, 1.0-1200 meters, December 21, 1925
(1. Nevermanu). COLOMBIA : Medeliin (11, Daniel). The gpecies
has also been intercepled at United Stales ports of entry in commodi-
ties from Nicwragzan aixd Venesuela,

Trrhe lnevae should be mounted ou stides and viewed nnder the higher powers
of a componnd micreseepe Lo ebinin the mensurements necessuey to distinguish
rhese fwo specios.
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Trogoderma ornatum (Say)

References: Bead, 1954, Cullf. Uuiv, Tubg, EBut. M), . 66-08  {description,
biology) ; 1056, Ent. Sec. Ay, Aun. 49 L, GU3-5GH (in key to species,
distribution)}.

Larves of this species appear to be newr ¥ identicn] to lurvae of
anthrenoides except for differences in the relutive lengths of the fine
.«:Ficisatae of the ucrotergites. In ornatum the longest. spicisetue of
the acrotergite of the first abdominal segment are four-sevenths s
long as to subequal to the length of the tergite. The differences
between larvae of ornatum and of grassueni, the subspecies of
aternzle, and parabile ave discussed under ench species.

Larvae of ornaium have been successfu lly reared to maturity in
the laboratory on a diet of dog meal. This suggosts that the species
may sometimes act as u seuvebdger in nature. However, the lwrvae
are usunlly found living us predators. Aufen () found them in
Ohio under bark in the nests of 4renee frovdosa and Epeira selope-
tarig, where they were feeding on the eges of these spiders. The
Iarvae alse ate inlo the egg capsules containing young spiders.

Karl V. Krombein * found the larvae on “Plummers” Island, AL,
feecling on living wasp lurvie of the sphecid Zrypoxylon clavatfum
Suy and of the vespid Monobia quadridens (Linnnews). The wasp
nests had been built in traps set cut 1o aftrct the wasps.  The trap
consisted of a stick into which u hole of an appropriate disineter
had been boved. After ihe nests had been by ile, the sticks were ex-
amined in the laboratory. The dermestids lad apparently gained
ngeess to the nests during theiv construction. Four larvas were
found in an eight-cell nest of the Lryporylon. In three cells the
6ges of the wasp had been destroyed, presumiably by the dermestids.
In the other cells the lurvie were evidentl y killed and eaten by the
dermestids. In one cell a wasp larva formed u cocoon, whiel was
later opened for examination. "The prepupa in this cocoon had heen
eaten.  Since mortulity of prepupne over the winter is very rare, it
cant be presumed that this prepupa was also killed by the dermestids.
In the cells where the eges hud bean destroyed, Krombein removed
the paratyzed spiders. It muy be that if the spiders had not been
removed, the dermestids after destroying the wasp egas would have
fed on the spiders and not on the remuining wasp larvae. Larvae
of ornafum were nlso found in the nests of the wasps Lryporylon
striation Pvovancher, 7' rubrocinetum Packard, and in a vespid nest
of an unidentified genus, probably not Menebin.

Eamilton (8) swid that the Tarvae of oratum enter the carth lo
develop and that they do not pupale if prevented trom enteving the
earth.  This is not true of specimens that I have rewred. Probubly
in Hamilton's cultures the larvae entared the earth in sewrch of mois-
tare, and those larvae that were prevenied from doing so died from
lack of adequate moisture.

" Persons! communieation,
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Trogoderma primum {(Jayne)

Reference : Jeal, 1954, Calif, Univ, Pubs, BEob 10, pp 56=-537 {redeseription of
ndult, distribugion).

Dorsal surface uniformly creamy yellow. Middle setal series of
epipharyngenl mavgin consisting of two broad inner setue without
longitudinal grooves. Distul group of sensory papillaie arranged
in two closely proximate cups with anterior cup containing four
pupillae and posterior cup contuining two puapillae, or urranged in
four closely proxinufe cups, two unberior cups with two papillae
exch and two posterior cups with one papiila each.  Anfennu as illus-
trated {fig. 2). Disposifion of setae of first abdominal tergunt as
ilustrated (lig, 5); fine spiciselae of acrotergite all long enough to
cross nnlecostal suture; spicisetue of dise of acrotergite about three-
eighths us long as tergite af midline; fine spicisetae nlinost completely
absent on fergile or vory few in number; large spicisetae very nuner-
ous in row of two or three ranks ncrogs middie of tergite; no spici-
sefae on posterior margin of tergite (uhways?) @ hasiisetae inserted in
dense row ulong posterior border of lergite, buf insertions not
extended to midline. TPosierior aren ¢f seventh abdominal fergum
bearing dense hastiselal brush separated from anterior half of ter-
eite by narrow unsclerofized space.  Bighth abdominal tergum with
well-marked anlecostal suture.  Diameter of Inrge discal spicisetue
of seventh and eighth tergifes subequal to diameter of large discal
spicisatas of anterior tergites. Coxae without darkdy plgmented
areas. '

This is u very dislinct species that belongs with the sémplex group.
The untenna hus an exceptionally long second segnient, which Is very
similur to that of simplew except: that it bears no sefae. It also differs
from sfmplea in having no small Munt spicisetue on the dise of each
tereite and in having a very much denser row of large spicisetae on
the disc of each fergite. Tt differs from all other known Pregoderma,
beewwuse the lateral part of the seventh abdominal tergite that hears the
tuft of hastiseine is nearly completely separated from the anterior
part of the tergite by @ narrow membranous areuw.

In the description if is stafed that there arve only fwo hmer sefze in
the middle series on the epipharyageal margin,  Tnder low magnifi-
cation there appear {o be two broad inner setae and two very narrow
lateral setae.  These lateral setae wre nctually inserted on the opposite
{dorsul} surfuce of the labrum rather than on the inner (epipharyn-
weal) surface. It is possible that they are homologous with the pair of
lateral setze found on either side of the inner pair on other Zrogo-
derme larvae and that they have migrated over the lip of the
epipharynx

The description was bused on three larval skin ensts of specimens I
Found 1 spider webbing in nn old pump house near Brownsville, Tex.
The specimens were reaved to maturity in the laboratory on pollen.
The species is known only from the southernmost part of Texas und
from Woods County, Okl
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Trogoderma simplex Jayne

References: Beal, 1954, -Calil, Univ, ubs., Bot, 10, pjn 5764 (deseription, bol-
oKx) ; AN56, Wot. Koe, Amer, Anw. #9: 561, 564 (in key to specios, biology) .

Larvae of simplex are the most easily recognized of all Nearctic spe-
cies of Progoderma. On the middle of each tergite are numerous
closely appressed, short, blunt, inwardly directed spicisetne. The al-
sence of large spicisetne of the tergites on this mic&c'lle area gives the
Jarva a distinetive sppearance.  This particulur wrrangement of the
setae is not evident In the eavlier instars, but it is true of any lurva
at lenst half grown,

Trogoderma ballfinchae Beal
Reference: Beal, 1054, Culif, Untv. Pubs., Bnt. 30, pp. 63-66 {deseription of adult)

Head and terga yellowish brown; each thoracic tergum usuaily with
suffused, dark, gruyish-brown spols at lateral margin and at middle
of each side. Middle setal series of epipharyngeal margin consisting
of two broad inner setue and two outer setae three-eighths to one-half
a8 wide s _inner setae; inner setne with one or two deep grooves.
Distal papillue of epipharynx arranged in antevior cup with four
papittae and closely proximate posterior cup with two pupillae {fig.
G, 4).  Antenna similsr in configuration {o that of primum (Lig. 2);

e —

fooco ua 000

S

Facure &—Epipharynx of (4] Trogodersa ballfinehae aud (B) P, corteri.

untennal segments with proportionate lengths 10259 nudisetue of
basal segment about two-fifths s long as second segment, inserted on
mesal face of segment except for one seta on luterodorsal angle; one
seta usually present near apex of second segient. First abdominal
tergum with setae disposed as illustrated ﬁu: 5} ; no spicisetae on
posterior margin of tergite. Large spicisetue of seventh and eighth
abdominal tergites noticeably stouter than spicisetae of preceding
tergites, about 134 times as large in dinmeler us spicisefae of first
abdominat tergite, and usually arranged in four pairs across disc of
tergite. Eighth abdominal tergum with well-defined antecostul
suture. Terminal spicisetae (“caudal” setue of ninth abdominal
terguan) very long, subequal toJength of larva. Coxae without darkly
pigmented areas.
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These larvae ave very distinctive, recognizable al once by the re-
mrkably thicle spicisetue of the seventlt and eighils tergu and by the
unusually long caudal setae. They are also distinelive in that they
lack spicisetae along the posterior margin of the tergites.

Recorded distribution: -Oracle and Bill Williams Fork, Ariz., and
an unknown Ioeality in Mexico.

New records: ARIZONA : Avondale, June 10, 1958, one Jarva (W.
B. Morrow) ; Patagenia, July 1, 1958, one adult male (J. BB, Ward);
Phoenix, January 2, 1958, two larvue {Gose and Robledo) ; same locul-
ity, Janunry 14, 1958, numerous lirvae ({3, TL. Spitler) ; same locality,
May 9, 1958, one larva (Bailey and Sexton) ; Tempe, two skin casts
(R, 8. Beal) ; smine loeality, January 1059, two larvae (Ivan Jennings).
NEW MEXICO: 10 miles west of Lordsburg, July 4, 1956, one adult
male (I1, and A, Howden). DBAJA CALIFORNTA : Mezquital, July
28,1938, one adultmale {Michelbacher and Ross).

The larvae taken in Phoenix were found in eld sacks of chickenfeed
in a chickenhouse. Whether they were feeding on grain, insect re-
mains, or live insects wus not ascertained. In Tempe two skin casts
were found in o Seelipliron mud dauber nest.

ATUSFRALIAN SPECIES

The Tayvae of two Austrulian species that T studied are remarkably
distinet from Progederma and unguestionably belong to another genus.
T am not removing them from Progoderme ut present beenuse of my
unrertainty concerning the name that might apply to this group. [
have not seen adalts or larvae of ihe type of the Australian genus
Psacns Pascoe, which is suid to differ from Z'rogoderme principally
in the possession of flabellate antennae and in the lack of a median
ocellus in the adult.  Possibly the larvae of Psecus attagenoides Pas-
coe (77} are siniilar to the larvae of these two Australian species and
this wenus should be taken out of synonymy with Tregoderma. 'The
Chilean genus Oeelliger Philippi and Philippi (72), described as an
anobiid but evidently u genus very near 'rogoderma, might coneeiv-
ably receive these species, although its type is more likely a member
of the spcies group to which 7', faseiferum Blatchley and ballfinchae
belongr.

The most noticeable difference hetween the two Australian species
and other known Trogoderma is that in the Tarvue the large spicisetae
of the dorsinu ure replaced by fiscisetae.  Other fundamental differ-
ences are the lack of spicisetae on the acrotergites and the structure of
ihe antecostal suture of ench tergum, which is thickened and raised
with denticles on its posterior maryin.

A charvacter that appears to be of generic weight in most sections of
the sublamily is the enclosure of the papillae of the distal group of
epipharyngeal papillae either in one ring or in two rings. Ifowever,
in some Progoderma harvae, particalarly those of the inelusum group,
the character varies af a subspecific Jevel. In the Australian species
the six papiliae are separated into an anterior group of four papillae
and a posterior group of two pupillae. This same arrangement is
found in balifinchae and with some varintion in prémum.

The mniddle group of setue of thie epipharyngeal margin of the Aus-
tralinn species consists of a single pair of Lroad setae instead .of an
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inner pair of broad setae and an outer pair of somewhat narrower
setae. Near ihie margin-of the Jabrum is a pair of setae that possibly
is homologous with the outer pair of setae of typical Z'rogoderma lar-
vae, but it is more closely associated with the distal row of setae of
the labrum. A slight approach to this condition is found in ball-
finchae and prémum. In other characters ballfinchae appears to lie
closer to these Australian species than do other Nearctic species.

Trogoderma boganense Armstrong

Teference : Armstrony, 1942, Linn, Soe. N.S. Wales, Proc. 67, pp. 325326 {original
description of adult).

Head and terga light yellowish brown with anterior half of each
tergite darker brown. Epipharynx similar to that of carteri (fig. 6,
B). Antenna as illustrated (fig. 2). First abdominal tergum as
Ulustrated (fig. 7, 4) ; integument with weakly sculptured reticulate

IR
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Freune 7.—Left half of Hrst abdominal terga of (o} Trogodernia bogancnse und
()Y I curteri.

surface; denticles of acrotergs] ridge short, not much longer than
wide; row of fiscisetae on disc of tergite inserted between middle and
posterior third of tergite; fiscisetae of disc strongly club shaped but
not globose ; some hastisetae inserted on disc of tergite anteriad to row
of lurge fiscisetae; numercus hastisetae inserted across entire iergite
posteriad to row of large fiscisstae.

‘The larvae of this species were found in mantid egg cases in New
South Wales. Other details of its biology are unknown,

Trogoderma carteri Armstrong

References: Armstrong, 1942, Timm, Soe, N.8. Wales, Proc. U7, pp. 328-320
{original deseription}) ; 1949, ibid. 74, p. 108 (biology).

Head and terga light yellowish brown with anterior half of each
tergite daricer brown except for lighter sublaterul spot on each

2
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thovacic tergits and less distinctly on first three or four abdominal
tergites. Epipharynx as illust wted (fig. 6, B). First abdominal
tergum as illustrated (fig. 7, B) ; integunent with a microscopicaily
but strongly sculptured, evenly reticulute surfuce; denticles of acro-
tergal ridge digitiform, 114-214 times as long as wide; row of fis-
cisstue on dise of tergite inserted at about. posterior fifth of tereite;
fiscisetae of disc globose with thin pedicel, becoming Jnore club
shaped at lateral margin of tergite; no hastisetae inserted on disc of
tergite anterind to row of large fiscisetae; numerous hastisetae in-
serted neross entire tergite posteriad to row of large fiseisetue.

'The cast skins and the single larva on which this description was

based do not have the antennae in o condition that permits u complete
description. Apparently the antennne are quite similar to those illus-
iraled for boganense.

Armstrong {2) recorded thaf the larvae of this species were found
i mantid oothecae, in spiders’ webs, under loose bark, and in insect
collections.

LITERATURE CITED

ArMarrors, oW, T,
1047, ON AUSTRALIAN BERMESTIIAE, PART IL THE GENTS TROGODERMA
BERTITOLD.  Linn, Soce. N5 Wales, Proe 67, po. 321-330.

15)49. ON AUSTRALIAN HERMESTIDAL,  PART Y. NOTES AND THE DESCRIPTION
o pory New skecwss.  Linne Boc N.8. Wales, Iroe. 74, DD
107113,
Avrer, AL
10925, INSECTS ASSOCIATED WIFH SPLIER NESTS. Fnt. HSoc. Amer. Ann, 18
240-250.
Bran, R 8, Ju
1054, BIOLOUY AND TAXONOMY OF IHE NEARCIIO BPECIES OF TROGODERM A
écumc;r:rstm: DERMEETIRAE]. Calif. Univ. Pubs., Ent. 10, pp.
35102,

1058, BYNOPSIS OF 'THE RCONOMIC SPECIES OF TROGGDERMA OOCURRING IN
THE URIIED STATES WITH DESCHIFTION OF A NEW BPECIES (COLEQP-
WERA: DERMESTIDAE)., Bnt Soe. Amer. Ann, 491 550-5066.

15G0. COLEOFTERA ¢ BERMESTIVAE, INSECTS OF AMICKONESLA. V. 16, pp. 109—
135. Dernice P. Bishop Museuni, Honoluln, ILmwali.
Bonoes, . D,
1037, SPUDnES OF THE DENMESTID BEETLE TROGODEILALA GRANARIUM EVERTS.
1. fUENTIFICATION AXD DURATION OF WHE DEVELAOPMENTAL STAGES.
Jat. Monthly Mag. 03: 105-110.
Haamiuron, J.
1888, OUSERVATIONS ON ANVTIIRENUS VARIUS FAB., ANYIIRENUS WM USAEORUM
11X, THOGODERMA OURNATA €AY, AND BITODRERA PANICEA LIN.
Canad. Bot. 15 H0-93.
Hown, I, W., and Buncss, 1. D.
1056, TROGODEINA AFKUM FRIESNEL, A SYNONTYM OFF 2. GRANARIUM EVERTS
AND A COMPARIBON WITAL T. YERSICOLOR (GREUTZ.). Bul. Ent.
Ttes. 46: T73-780,
OxuUMURA, G. T, and Braxe, . L
10065. KEY TO BPECIES OF TROGODERMA AND TO RELATED GEXERA OF DER-
MESITOAE COMMONLY EXCOUNTERED IN STORED GRAIN IN CALIFORNIA.
In Californin Leglslatore Joint Tuterim Committee on Apri-
eultura) and Livestock Prublems, Special Report on the Khapra
Toetle Tvogodernue granueiwnt, pp. 87-89. Sacramento, -Cullf



http:COM1I.ON.LX
http:ooganen.se

26 EI‘ECHNICAL B‘UDLETIN 1225 U8, DBPT. OF_AGRICU’LTURE ]
oy )
,11) “PAscok, F.'P. - ; S ’ '
,I,SUB RUTICES OF NEW OR LITTLE ‘K\!OWN GERERA AND BBFOIES OF COLEOP-
_ : : reia,  Jour. Hint. {London] 2 . i AH-403. . _
{a2) r,P_HILIEPI ‘R. A, and PHILIPPL, F. .

186% nzscnmmuua EINIGER NEUEN uurmusoum KigER Siettin. Ent. 1‘:
Titg. 25 1 266284, 313406, ' ;
{13} Br-:rr'rss, 5 R :
1880 (1881). PIE AUSSEREULORRYBCIIEN DERMESTIDEN MEINER BAMMLUNG j
: Naturf, Vel _in._Brilon, Verhandl, 1f: 27-60. o
;<‘.
+
3
3
»i

U.5, GOVERNMENT PRINTIREG GFFICE: J240







