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f' :U)es~riptions)Biology".and lNotesonthe:IClentification 
1~ '';'::::_'"'' 

,o.f 'Some 'rBOGODERMA.. ~A.!R~AiE 
i(Coleoptela, iD.ermes,tidat') 

By R. S. ·Beal, Jr.,] entomologist, Entomo.logy Researcll IDivision, 
" Agriculturt;ll .R.esearch Service 2 

FOt, se, ..eJ'IlI yellrs mClllbeJ's of the dermestid beetle genus 'l'r'ogode1'IIUl 
hllYC 11ttrllet.ed widespread attention, ptll'ti(:ultu'ly SlllCe. 1', gro(t1W:I·b.I.(IR 
E\'erts, the IdlllprH bee(;\e, beclllnc established as an introduced pest 
in Arizona, CI.lbfol'llia, Mexico, and New Mexico, This speeies has 
been tIle object of l\ control pl'ogra,m to l:emove. it liS II hazllrd to storec1 
grn,in and to prevent its spread to pa,ri:s of the country where it is not 
known to occur, Species of 'l'·/'ogodel1/w other than the khapl'a 
beetle mny nJso build up to dlunap:ing numbers in storecl products, 
Iufol'lnatioll hns been obtained 011 these species, as well as on gl'WUt­
-dUll!, d.uring the course of these studies, 

This bulletin brings up to date the knowledge of how to recognize 
and to identify l''1'ogodel·tn(l hu'vae, II includes descriptions of })l'e\Ti­
ously undescribed 01,' inadequately described larvae of 'l'?'ogode1'ma 
species, Tlwse descriptions supplement those of seveml'l"l'o[/ode1'ma 
htl'vne I published in 1954 ( ..0.:1 .A key for identifying larvae of the 
Neardic species of 'l'?'ogoderma, and 'diagnostic notes 011 larvae of 
severnl otllcJ' 'l"l'ogodel'l1W species nre also included. 

The following terms refer .to the vllrious types of setae on 
l"'Orlodel 'J1w la.rvile. Nudisetae Itl'e the smooth setne ordinn.l'ily found 
on beetle larvae. Spicisetae. are mo.1'C or less slender with sharply 
pointed imbricate scales, Hastisetae lu'e the unique spenT-headed setae 
found 011 all the known members of the l\ntlu:eninne, the subfn.mily to 
whidl l'l'Ogode/l>/IU/ belongs, Fis('iseta is the term proposed for a 
peculiar type of seta, previously undescribed, on lIll'Vae of certnin 
.Atlstl'a,l ian species of T-rogodel'ma, It is derived fl,'om fiscus, a Lat-h1 
wOl."cl for It twig basket, which these setae somewhat resemble. They 
nre greatly expltndec1 terminaJ\y into It J:trge club or globose basket 
c:onsisting of an exterior membrane strengt.hened by II number of thill 
\ollgitudinnJ ribs and irl'e!,'1.1hu' tmnSVCl'se Jjbers, which gave the SU1'­

fHee It l'eticuhtte u,ppeltt'tUlce. Series of 1en,f- Qt' spahtlil-shnped setae 

J Il.elligue!1 August 15, lnr.8. No,,' with AI'iz(!1l1l Stnte UIli.\'I~rsit~·, Tellllle, 
• :Phil; Iltmly WIlS SU\lpcwtell in pllrt h~' n tl:nmifel' of fUllOl'l f.l'olll the Agricultural 

'Mnrl.eUIl",Sel"'iee. 

'Untie IUllllll(:rs ill IUl1:enthescs !:t're\' to uterlltm:e Citen, p, 2;1. 
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lll'e located on the margi.n of the epipharynx iJ! 'l'1'ogocl(>'l'lIw, and .in 
other Dermestidae, It is not necessaJ'Y to desig-uate these by It special 
term, aJthougTI the rela(;jve widths of the m.iddle seJ'ies are of some 
taxonomiC' significance, Often these setae are apically truncate or 
e"en emarginate, probably the result of wear, which is of no taxonomic 
importance, 

Se\'ern.l useful taxonomic chamcters are tound in t.he larval n,Jlten­ " 

nae, pIU'ticullu'ly in f:he I'cilltive lengths of t.he setae and the segments, 
To be Ilccul'llt:ely meIlSlll'l'(l, the speeimens should be mounted on slides 
lUld examined wil;h It ('ompounc1microscope, Howevcr, "'itlt It lit:tle ..~ 
PI:IlCtiCC Hw. I'elnti n' lengths of the seg-ments and of f·he. setae can be 
Judged nc('umfl'ly euough under t;i1e high magnification of n, stereo­
scopic, miel'os('ope to identify the species, The antenna will pl'otl'llde 
if !L pl'esOl','ed speeirnen, whieh has not become too hard thl'ong-h 
impropel' fixation, is gently pressed on the thorax wit-h a snitabk 
tool 01' the head is li'~rht;ly sqncclIed ·with a. Gnp fOl'ceps, ,Yhen the 
ill1tennais exsel'ted its Illllxil1lUlll leng-th, thel'l'lntive lengths of the 
sl~gmenf:.s llnd the sCf:ne elln 1)(' cHt-imn,ted, In this st-tlely ellch segment 
WllS measured on the longest side o-t'its H(',1erotilled part-. 

In order to sep the anf:ecosfn.l suture of t'he eighth n.bdomimtl ter­
glun,iJ is llecessnl'Y 10 tcnse 1.\\\'lIy thp hnstisef:ao of the sevent-h ab­
domul!Ll segment, "\\Then the specimen hns been preserved in n,1cohol, 
it is ensy to conttlsp It fold in /-he intel'segmentH I mell1bmne for the 
antecostn.l suhu'p, To avoid this, f'lle llbdomen should be extended 
by pl'essing it gently ",it-h a loop .01' f1lttJe·ned 1Ieedle, Even with 
jlreRc;ul'e Oil the abdomen till' folds in the inf:el's0gmenf:nl membriUle 
are not· ILiways elilllinntecl, A true ant'etos/nl snhu'e is intelTupteci 
at. the midline, This interrnption distinguisheH it- ft'om a. foW in 
I he membrane, ,,'hich appears as an unbroken line across the median 
sut.ure, 

The following key may be tlsed Tor fltlrly mnJul'e and :fully pig­
mented hrnlC, Since specimens may ditrel: gl'eatly in size at mit/Hi'il"," 
Itn<1 since, the number of insbu'sis indefinite, itis difTicult to desi~"l:tte 
just. when n, lal'va, is 8ulIiciently nllthll'e for identific;ttioll, III general, 
t he key is usable for Itny speeimen that: is at' least 3112 mm, long-, 
,Yit:h experience n \I'(wkm' mny be able to identify less ma,!-ure stages, 
Frrforftmate.1y, with I'he, pl'esenl' knowledge about- the species, it is 
not: possible to prcplu'e 1\, key thnJ will permit- t-heident-,ificntion of 
immature In,nae, The key is desig-nec1 for llSe with a stereoscopic 
m.i(ll'osoope except- ,,,11('1'('. no/ed. A '1'('\1' forms ean be ic1entiriecl with 
f~erta,int·y only aitel' they haw been clelu'e(l, mounted on a slide, lwei 
l'xaminecl with. a compound micl'Oseope, Additional notes fol' irlenti­
fying tenel'lll specimens H,I'P giycu in 1:11e disC'ussions of f'I.le species, 

T, anq'llRtuln (Sol iel') has beclI omitted ft'om I'he key, because in 
exf:ensjy'l\ colleeting- in t:]\{', P n i ted States no speei llIellS ha \'C been 
·f.ound othel' than those pl'c"iously I'ec:orded (4.), and because til is 
species probttbly hilS not become csh1.blished in t-his country, 'l'he 
hUTnc of all olher 'J'l'Ogorl(mna spec-ics known to OC-Clll' in the Nea.l'ctie 
region hllve be(,l1 i 1\(' itldNl, except I he Ian'ne of t \\'0 Yl~l'y rare sp('(' ies­
1', ja8('if(»'/fll1 Hlat('hlpy from ]i'loridn and 7', pamli(( Beal il'om 
C'oastn I u()ltheru Cal i'fornill, Their inlmltt IU'l' Htages hlu'e not been 
-fonnd. 
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KEY "110 lI,A'R¥AE ,OFNEARCTilC .SPECIES iQF 

T,RGGO])ERMA 


1. 'Setae of basal segmollt of ltlltCfIlllt less(,\ULn half as long as elongated
second segment of nntenna (fig. 2)~~ __ .,~ __ ~~~ __ ~_ _ _______ • ____ _ 2 

Setae of'l~nsnlsog,ment of antennlt at lellstthrce-fourths as lmlg U8 secondsegment of antenna (fig. 2) _____________________________________ _ 4 
2. 	Each abdominal tergite ncar midline bearing ll\uuerous nppressed, short, 

somewhat blunt, .inwardly directed spiQisotne, ,,'hiQh UJ:C about twicc 
as thick ns spiciset.nc of acrotergite; submedian row of largo spicisctnc 
nob':lxtondillg across modian area of tergite where these short spieiselue
inserted, but interrupt.ed at midline for distance about equnl ,to twice 
length oftergite. NumerousspiQisetae inserted !llong posterior margin
of eneh !lbdolllinal tCl'gil,e~ ___ ~ _____________ • ______ ~ __ 8implex (p. 22) 

A,bdomitu\l tergitcs with very few or 110 short spicisetnc inserted nellr mid~ 
Jine; 8ubmedinn row of large ,spicisetue extcudingeotrlplcLely ucross 
tergite or illterruptedat midline by SP!Ul(! shorter thnn length of tergite. 
No' spiQisetne or only 'Very few scattered spicisetae inserted !Liong
posterior- margin of abdominul t.orgites ___________ ~_~______________ 3 

3. 	Spicisetae of sevonth tLnd eighth !'Lbdolllinni tergites noticeably enlarged 
(about J%times as thiok liS spicisotne of anter-ior tergites), shor·t, 11nd 
grouped in clust,ers of two or thr:ee. ArelL on so\'enth nbdominal tergum 
thnt bears hastisotae not separatod from rest of torgulIl_'balifinchae (p. 22) 

Spicisetae of so\'ent;h ilnd eighth abdominal tergites not noticeably 
stouter thlLn !,\picisetne of ,antorior tergites; submedinn row of lar/!.e 
spicisotno (>n those tor'gites more or less continuous; spicisetae not in 
compaot soparated groups of two or thr·ee. Sclurotized area on seventh 
abdominal tergulll that bears hastisettll tuft separated fwm rest of 
tergum by narTOW membrallous area (solllewh!Lt ,\S in Artlhrenns) 

primllm (p. 21) 

4. Ooxae 	with grayish-brown pigmentation over 1Il0s.t of vcutml surface. 
All terga with dark gmyish-bwwn pigmontl';tion; pigmenttLtion of eighth 
nbdolllillal tergulll extending across "median suturo, ILt least 011 antoriorhalf of tcrgite____________________ .. ____ __ ~ __________8ini8trllm (p .. 15) 

Oo:~ae cream colored or hyaline ovor ventml surface; dark pigmentution, 
if presont, limited to apex. TerglL with light or dar-k pigmentation, but 
if pigmentation d!u'k grny on unter-io!' terglL, tends to fnde out 011 pos~ 
terior terga; at leust middle of eighth I;,bdominal tergulll und usually 
most of lust two or throe torgn definitely light brown or crenm insteadofgray_______________________________________________ ~_-- ___ • 5 

5. 	Setlie of bnsal sogment of antenna almost completely enoircling segment, 
not bu nched on meslLl side of segment (fig. 2) and extending to upex 
of second segmcnt or beyond whell tLntennn.is fully extondecL_______ 6 

Setae 	of busal segment, of antennll bunched on mesal sidc of scgmont; 
ono-third or more of oULor part of segmcnt bare; setue of bnsal seg­
mont not Ilttaining apex of secolld segment whell antcnna extended 
(if this cha~actcr qucstionable, setue of first segment will be cloadybunched 011 mesal side)_~ _________________ ~ __ ~__________ ~_______ 9 

6. Anteoostnl sutur~ absent on eighth abdominal terglIllL_______________ 7 
AntoQostal suture present on eighth abdominal tergum~_~____________ 8 

7. 	Terga uniformly cretLm~' yellow to madilllll bro,wn. Setuo of basru ILn­
tennal segment eJ(ceed apex of sooond segment when antenna extended 

,granariltm (p. 4} 
Thornoic and usually first five or six abdominal terga with sides grnyish 

brown and middle light. brown ;dllrk gmyish brown occusionally ex­
tends across torgn or nmy be nearly lucking. Setae of buslll segment
Of antenlln just attaining apex of seoond Begment _________ tellkton (p. 9) 

8. 	Tergn crOlllny yellow to light brown without !\I'easof darker gray 
lR.cllt8llm (p. 11) 

Thomoie 	nnd at lenst :first 'fiYe nbdomillul 'torga durk gmy or in tOilera1 
speoimens crelLmy yellow with grnyiah sides or with gru,yish spot!'\, 
pnrtioularly nbputbuses of large &picisotue~___________ _l1la'brltm (p. 6) 

http:tLntennn.is
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n. 	Settle of tlero.tergites !LIlIong enough to extend ueross !LlItecost!L1 sutme_ _ 10 
AlltedorlUost setue of II.crotergites not extending acrOss antecost!L1suture_____________________________________________________ .__ 13 

lO•.Fully pigmented spellimens darker 011 auterior half of mesonotum lLlld 
metanotulll than on pronotulU. One or two setlle usually present 011 
second segment of antenna 

sternale maderac, 8. aspericolle, s. complex (p. l(l) 
F\IUy pigmented specimens uniformly light or dark; pronotulll may 

show some light-colored spots, but ground color of pronotulU ItS durk 
ns anterior half of ll1esonotum. Setae present Ot· absent on second seg·meut of autelllllL. __ • _____________________________ -___ _ ____ ___ __ 11 

J 1. Postel'iot· margin of metanotulll with nUIll()J'ous spicisetlle but without 
nllY spicisetue as StO\lt ns large erect spicisetne of submedian row; 
huge ()J'ect spicisetlleof S\lbmeditLlI row sparse (fig. 5). One or two 
setne cOlllmonly presen t on second segment of antenna. Specimens
alwllYs creamy yel\(m', never dark_____________,slernale plagifer (p. H)) 

Postel'ior margin of llIetlLlIotulll with few spicisctllc liS stout us large erect 
spieilletue of submedhLll row; large erect spicisetllc of submedian row 
flddy HumerOllS (lig. 5). Second segmcnt of lLutenllJL witho\tt Iletae.
SpeCimQllS light or dark ________________________ -- _________------ 12 

12. 	Dorsal terglL creamy yenow __ _________________________ ..:ornatum (p. 20) 
Dorsnl terl!;l~ yellowish brown to mediulll brown _________grassrnalli (p. 18) 

13. 	J:lnstisettle usually very spurse on disc of thorucic und nntel'ior ubdomitud 
tet'git.es; lIu'ge erect spicisetae of median row 011 tcrgites uSllldly in si Ilgle sedes ~ ____ • _______________________________________ _parabile (p. 1J) 

HlIsLisetlle usually Illoc\emtelv dense ueross disc of thol'llcic ILlld tLnl(>riOl' 
abdominallerg'it.es behind row of Itu'ge spicisetl1e, except for stlllLll m'ell 
just at midline (fig. 5); large erect spieisetae of llledhm row on tergites
in double mnk in 'more mILl,lIre specilIlens ________________________ , JA 

H .. Longest spieisetlle of acrotergile of first abdominal segment onc-third LO 
onl'-half liS long as Icngth of terl!;ite ILt midline ____ .' _a.nlhrenoides (p. 18) 

J..ongest spicisetHc of Il:1t·0t.ergite of first abdominal segmellt four-se\'eulhs 
as IOllg liS to subcqunl to length of tcrgite., _______ ____ .ornatlun (p. 20) 

DESCRIPTIONS AND DISCUSSIONS OFLARVAE 
OF TROGODERMA SPECIES 

Trogoderma .granarium Everts 

He(erenCf:!H: OkUlIl\1ctl Ilnd UhUlC, 1!)[i;" 'ill Spechll Hello!·t Oil the Khaprn 13eetle 
(CnliCOl'1liu l~egislat\1n.!), p. 81) (in lw~' to spe<:ies) ; Howe llnH Bllq':PH. l!litli, 
J3ul. J!lnt. UI~S.;tO: 773-iHO (COIllIUll'ison with J.'. ~/IGllI,~nlll LUll ~1'. 'v(,l'l,icolol']) ; 
J~ul'ges, l!);,i, Jnnt.M()nthi~' Mag. 1m: 10G-110 (biology). 

Dorsa,\ surface tUliformly creamy white to light bJ'o\\'nish yellow or 
rat'e\y light brown with some gJ'f"yish pigmcntlttion 011 sides of te.rgites. 
Middle setal series of epi phtll'Yllgcn.l margin consistil1g of two bl'oad 
i.nner setae and t,wo lHlI'l'OW outer setae about lmlf aJ:; wiele as inncr 
set.ne; inner setae often with longit,udina\ grooves on apical half. Foul' 
papillae ill <listaJ sensory eup of epiphuxYllX. Antenna ,yjth setae of 
busn.! scgment 2-21h j',imes as long ns second segment oj' anten.na; setae 
inserted Itl'onnd eircnmfcrcnce of basa.l scgment except on lateral 
fourth; lIO spicisetae on baslLl segment; second segment subequnl in 

.( q'. 1JCtraliilc, 'J'. (L/!lhl'cnoides, uncI']'. orna/,l/.//L nre sometimes distinguishable 
only by ChUI'tlClerS vi!:lible in slidc-mounted specimcns when dewed through 1L 
compound microscope. A comparison of thesc chnmctcl's will be found in thl; 
discussion of the species. 

http:anten.na
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5 SOME TROGODERl\oIA LA.RVAE 

length to basal segment; single setn, commonly present 011 Becond seg­
.mout ,of ,mat,lIre individuals; apica.l segtl1ellt 1%-1% times liS long ns 
second segmenti bMIII sellsoJ'Y 1)01'eS of ILpicn.] segment locltted togethel' 
at about basal fourth, or one pore !,tt bUSld fOll1't'11ltnd othe,I' pore bE:'­
tween busal thh'd lLI.ld bllslLl hn.1t iFirst abdomillalscgmont with 
Ilntedonnost spic.ise\;ae of nCl'otergite not long enough to c)'oss ltnh>­
costnl suhlre.. Few Jille spicisetal~ iuserted ou tel'~ite HJIJel'iad to 
medilm row of large spieisetae; hastisetlle largely Junited to lateI'II1 
11l'ensof tergite; if 1mstJsetae inSeJ'ted nelll' medin,J] 1 ine, then ou1y vcry 
sparsely so; posterioJ' m!tl'gin of tel'gite, bearing nllIlH~I'OUS Jine. spiei­
setae llllc1 llsually seyem] In,I'gel' spieisetlle subequaJ in diameter t.o hu'g(> 
spiclsetae of disc of tel'gite. Antecostal suture absent on eighth ab­
dominal tel'gulIl 01' .I'epl'l~sellted only by iutet'l'uptecl Ii.ne, Diameter of 
1urge discltl spiciseUle 01 eighth Ilbdominn1 tel'gile suhcqmLl to Ihltt of' 
other tergites, Coxa.e without' dUTk pigmentation. 

The IUl'vae or g}'an(t/'i~i'm !u'e read.i1y plaeec1 in the inch181.11n group 
of species hcc'Huse oftlw I'l'lativ(']y sholt seeond llnl'ennlll segment and 
because of the long setae .nenrly HU1Touuding the basal antenna1 seg­
ment. ,\Yhen till' unt.enna is ('xserted, thE:' setae of the basal segment 
extend to the npl'x of the seeond sl'gllnent 01' beyond. The IlllTae can 
be sepa.l'atec1 frOll1 all ot'her mmnbers 01' the hU'l/(.'wl/'t group excl'pt 

to' 	 t(·ul.·ton hy the absenee of 1111 RnteeoshJ1 sntuJ'(, on liIe eighth IIbdomina1 
tl'rgum, His di.tlict~H to sepltmt(l {/mnw>i'll'lll frOll1 teuldon. exeept by 
C'olo)' rhal'adt'I'S, \\'llleh ilre not ahnll,Ys l'eliflbJe, anel by ('hal'aC'tel's 011 

the epiphurynx, \\'hieh require dissed:ion and eXIlminldion tlllder II 

('om pound Jllieroseope. . 
Tlte p"eSE:'uee of four "I\,t11e.1' thn,n six papillae in the distal group of 

(>pipharyngell1 pupillae (Jig, 1, B) separates Q1'(tn(t'l'hl'in positiye1,Y 
:f,·OIl.l all other k1lO,,'n J'1'ogod(!1'IIW JIll'vae except gZao1'wn. Ii Only 

n To nhi;(>I'\'l' this ('harlu'tcl', it is hcst to rell1ow' the Illhl'lUll, to wlti('1t tIll' 
l'IJiJ1hn.I'~·IIX is atta('Jwd, lUld to II IOtlll I' it nmlTll1 side up Oil It IlIierOS('OIlC sli(lP, 
Hoyt'r'g lI10uutingUuicl hilS bt'('n Yel'~' useful for 1Il1lldng I'llpid eXII.minatiolls Ilnd 
.ctlL' gidng.good regolu~i()lI of the <iclu.iJs, 

J!JOUUE l,-Distal.gl'oup of pallill:le on (>pipillll'rnX of (~I.) Troyoclel'lltl/ flra8,~III(/lIi 
lllld (IJ) ;/', fI/'t/.lw.rilllll, 
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fonr ;Plll)ilht8 lire :present. hl gZabru7n, but th.is species Cllll beclis­
'tillgl~jshed frol11 g,ran(trwlll)' by the ,pl'esenceof:Ul IUltecostnl sutUl'eon 
the eJghth!1bclolllJllul tel'gulll Itnd 'by the dade gray of all except the 
!uenel'll1 ~pecimens. In oCCIlSiOllf'.l specimeJls ofgranari1l!ll'b the ·distal 
epipba.ryngeaJ. pa:piJlae a.re sep!trltted into two or threegl'oups instead 
of theusulll.gl'ouping ,of tom papjJllte ill It single cluster SUl'r01Ulded 
by a.dll,l'luil1g. O,neol' two papiJ1ae may i~e seplU'l~ted ft'om the others 
a:nd each stll'l'oullde(l by n. slUall sepal'at.e J'lug, N eV8l'theless, the total 
lI.umberof papillae £01' ench fJ'!'(tna:;·html·IRrva is fOllr. 

Trogoderma .glabrum {Herbst) 

lteferellces: Beal, 'l'{)54, CnIIC. Uni". Pubs., lDllt. 10, pp. 80-8.3, 95 (destl'i))t:ion, 

biology Ins [/',/Iol'on, Benl]); lUGG, :EJnt. Soc. Allier. Ann. 49: £)(11-[.02 

(biology), 


The ellu'k color of gZab?'u'in J:Lrvae l'enclily separates them ;I'r'OUl 
lill'\rUe ·0£ t.he most closely rellLted specie,." 'fenel'liJ specime.ns may be 
confusecl with Ql'ana?ium'l teu7oton, Imd l)el'haps incZu8~l1n and 7)(l}'(t­
b'lle, '1'he J~st IS clistiugll1shecl by the longer second nntenna] segment 
lind by the £nct that the set.ae of the :first segment are aJl .on the meslll 
side, 'i'enera,] SI)tlcimellS of gl((,b?'1.lm IL]most always have Itt least sma] I 
traces of dark pib'1nentatiolloll fhe sides of the tel'ga. 'l'hese Itre 
usually suflicient. to separate the species from inchl8u,m, which nevel' 
hns grayish-hl'own spots. Usua]Jy vnclAlsu1n is It creamy yellow, Jf 
it is at all darkly l)fgmeui;ed, it; is a uuifOl.W yellowish browll ral-.hel' 
tlUl,Ll cl'e!tJ1lY wHh da.l'kergmyish spots, Posit.ive sepltml'ion of teuk­
ion, incZ,llswn., and p((,1'((bile from g1,ab1'1.l1n can uJways be made by the 
11 tunbel' of papillae in the d:istaJ group ·of sensory pllpiUaeol1 the 
epipharynx, 1'.gZa7n'1.l!ln has £our; each of the ot.bel' three species 
has six. 'i', gm.na?Wtl!Jn hns fOUL' pn.piHae in the distal group on the .. ; 

1 

epipharynx, but it clt.n be (list.iJwuished from glab?'llm. by the absence 
of an lIutecostltl suture on the eighth Itbdominnl tergmTl. 

A dal'k-colored speciestha(; .might be l)1isl;ahen for gZab1'1l'l11,:is sin.is­
trum. The relative lengths of the anten.llltJ segments are l)1uch the 
Sltme ill the two species.. 1Io",e"e1', t.he coxae of sinisf1'1.lm n,l'edarkly 
pigmeJlted, where\ts theco~!te of glab?'ll1n a,re not. The former a.lso 
has .much longer setaeontJle ae.l'otel'gites, tJle spicisetae ILt the lnieml 
ma.l'gins of the tergites a.re .noticeably loug81~, aild the anterior half of 
·the i)Osterior Ithdominal sep:ments .is as chtrkJy ))igll1811ted as nre, the 
anterior abdominal segments. III gZa.or'll?n the Jast, two or three ab­
dominal terga nl'e usually lighter colored than the Itnterio)' abdominal 
tCl'ga, at Je(lst. towlt./'d Ihemidline. 

l'his species is kllow.n t.hroughout E:'Il'ope. In the United States 
it has been rQcol'cled fl'omCaliJornia,Colol'aclo,i{dn,ho, IJljJ10is, Iowa, 
Kansas, l\fillllesotu, :Missollri,OI'egon, ",rashi'j_4'ton, a.nd "Tyoming, 
Xew records indude the following places.: Phoenix, Ariz.j New 01'­
lea,ns, La,; J30sto.n, ~£ass,; Gage ILnd HJcllRl'dson ,Coullhes, Nebr,; 
Nashua, N,H.; {'url'Y, (~uay, Roosevelt aud Fnion 'Oonnties, N,l\fex.; 
iBnldwinsviJ]e, N.Y,; Spal'bUlburg, S.C.; 'ryndaJI, S.Dak.; Houston, 
Tex.: Alex!mdria, Vlt,; Itncll\fndison anc1l\fihmukee, "Wis. In l\fE'xico 
gZa.bl'lI'In has been found :i,t l\fexieaJi, naja. {'nl ifol'Jli:L. II} has a 180 

been intercl':pte<l !Lt ]3l'oWllsy.illl'. a,ud J...tll'edo, Tex., infesting ship­

http:sinisf1'1.lm
http:gl((,b?'1.lm
http:specime.ns
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Jne,uts from uniclen tHie<llocal i !'i,es wil lri 11 Mexico, The earl iest known 
J'ecorcl ofthis ~pecies in tJl~ 'VesterJ) I~:emi~phe1'e wa,s in 1!)34, w~l;n it 
was tnlten at St" Pa,ul, l\firlll. J uclgmg from the j:l'equency of 1'1'0­

gode1~m.acollectiol1s prior to 1934, it could not; lun'e become esbtb­
lished D)Ol'e than a few yeal'searliel', Pl'ob(tbly Jess nUlll 30 yea,r's 
l~as been ;r~guit'ed f?l' its spl'ead oyer the greater pRl't of the United 
States auclJ:nto l\1exJCo. 

Trogoderma irroratum 'Reittel' 
}{l'fl'I'E'UeE': J{E'lttE'r, 1RRO (1881.), Nnturf, Vcr, in BrUnll, Ve,'hallc11, 19: ,12 

(c1l':wripti()l1 (If adult;) , 

Ter-gIL .light orea,IlIY yeHow. Middle setal series of epiph.u'yllgea 1 
mHr-gill cOllsist-.ilJg of two broad .illlH.'J'setae a,lId two nul.'I'ow out'er' 
setae .Qne-fourth t.oone-third as wide as hUle!,' setae: inner sehw 
\\'ith inconspkuous p:l'Oove, DistiaJ sensory ClI p of epi phn rTnx w itlt 
six pa})il1ae, Antenna. as jllustnl.i:ed (fig, 2) ; nuclisetae of basal Seg­
mentequu] to JengtJl of second segment to twice, as Jongas seeonc1 
;:;egrueut.; 0118 s})ieiseLa sornetirues pr;eseut" on basal segml'nt. of 'lmh.II'e 
indiyiduals; setae insl'rfed around cir-curufe,r-ence of lmsn,] segment·. 
PX(~~~p(, 011 dor'solatend fOUl'th; seeo.nd segment ll;f{-l% as long ItS 
ba,sal segmen.t.; one seitt occasionally ])I'eseJlt· on seeor~d segment; fel'­
mUlal segment subequa,] t.o seeoncl segment to J lAt, t.llnes as long as 
seeond segment. l~'ine Sl)icisetae of lieroter'gites of fil'st abdomina,l 
segruent. a.bout. oue-tbir(l t.o one-haU as .long as leng-t,h of (;(wgile not 
micllille; a.nter:ioJ'.mosi· setae of aerotel'gite not; extending acl'OSl'l .ante­
('osla] sut.u I'e, On ly very ;few or 110 J;i lie spic.isetae inserted on tel'gitn 
lwterior to luedinn row o£ la-I'ge spicisetae; l)osteriol' .mar'gin of ter­
gite bea:dllg numer'ous fine spieisetae and few large spicisetae: hasti­
ReUle insert.ed am'oss ent-;ire 'posterior bor-cler of teJ'gite, modem.teJy 
dense nelli' .midline, Anteeosta.l sut\II'e present on eight.h abdomin:iJ 
ter-gUlu, Din,met.er of lnr'p:e cliseaJ spieisetae Oil seventh a,ud eighth 
1I.bclorninal tel'git.es sube<]Utd 1;0 dilunetel' of lnrge c1isea,} spicisetae on 
antel'jor ter'g-ite,'3, Coxae without da.l'k1y pigmented arells, 

.MateriaJ for t.his de.';(T.iption came £t:om an aeti\'e CIll1ture of t.he 
spe(~.ios sent ;from Bgypt, by A, Ba.dn;wy, The specimens were r'eared 
to I1'ULturit-y ,ill the labomt;or'Y 011 It diet ·of pollen, Bi nee the ellHure 
was subsequently destroyed to mi.nimize 111e danger of spceimens 
Nwaping tobeeome pe.'3ts in the United St;:tt.es, 110 furt.hel' ohsermtions 
wer'e .made on t,ile bi010gy of /,he sj)ecies, 

The ]n,rvae of il'l'omtwn n,re very similn.r ill a;P,pea l'u;ncet.o 1:n'Yae 
of both g'I'Ct11mimn lwd indU81mn, 'the species can be sepa,ru.tec1 from 
(lI'a,'na'ri1I1n ,hythe ])I'esence of an aJ,ltecostal sul'ure on the eighth 
a.bdomillHlterglllll Imel by six paj)i]]ae .mthe.r t.han four in the distal 
sensory cup of. t'he epipha.l.J·nx, The only apparent.]y consistent 
ehltmct:el' seplt.mtil1g i'l'ro?'CLtwn fr-om inc7'(l,~1l'11J, :is the lllunber of Ii.ne 
spicisetae inserted on t.he tet'gite a.nter'iltcl to the median .row of large 
spiciseble, Tn i'/""01'u,t'll?n there are lL few; 0)) the lirst abdominal ter­
p:ite ·of .mll,ture specimens there are nOne or not 1ll0.l'e than fOUl' on 
II. side, In 'illd'll,~(lm there n:my be from 10 to 25 spicisetae inserted 

http:St;:tt.es
http:tel'git.es
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n. littJe :ilUte,rittd to ,the medi~u.l ;1'0"- ,.0£ lltrge sp.ic.isetae ,on :the .1h:st 
libdoUlinul ,teJ'gite. ,0.tllel' Nelln:HcSl)ecies may ,be se,ptu'tttecl ,fI'om 
the Pa:}ltear(:t:ic~?:l'ol'a.tu,m ib)1 ,t,ll.eSlllUe ,cimmctersused :to sep.ttJ·iLte
!them from .vnaZU$.'ll1n. 

.~ .. 

T. boganense T. s.inistrum T. irroratum 

:j ! 

T.teukton T. an'threnoides T. pr~mum 

J!',1l1 U.ltM ::!.-JJlu·\":11 Iluten.nlle of l:<.lIudel5 of l'/,oyorl('/'/I!(/. 
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Trogoderma teukton Beal 
.Heferellce: BellI, 19G1l, JUnt. ~(lC. Allier. Ann. 4!): GO;:i-;:i(i(i (deser111Uon of ndu\t". 

biology) . 

Terp:a usually dark p:l'ayish bl'ow.n O.ll sides beeoming light y~~n?w,!sll 
brow11 toward midline: clark colorution oft.enextended !lCI'OSS .I111CUJne 
011 acrotel'gite, !lTld II ntei'j01' half ·of teJ'gite 011 abdomiJ~n1 sep:mellts, less 
commonly soon seeolld and t'hil'd thol'lIcic sep:ments: only very rarely 
does clark eolO.l'al'ionof lateral tll'eas oJ lll'01lotum extend 1\.('I'OSS mid­
line: sixth, se,Yenth, and eighth abdominnl tergites ('reamy ye]]ow 011 

ureas bE'llr.ing brusheR of hastiselae. Middle setn 1 Reriesof ppiplw.­
rynp:pnl murgi.JI ('OIIRistillg of two bJ'oad iIIl1el' Rl'hw und two nutl'l' 
set.ae about: two-thinh; uS wide as illnPI' R('ta\:'; iuner SE'tuP illc1istinetly 
grooyed or slllooth.. J)iRtul sPllsory ('UP of epipharynx wifll Rix 
papilhl('. Antenna ali illusfTtlted (fig. 2); lIudisef:le of husa] segmenf' 
ll!l-l% times us long as sl1('o.l1d Sl'gHlellt; OIH' shol'! spi('isda frequently 
present on htllia] spp:mellt o:f'llwtm'p 'illcliridunls; setapinsPl'ted al'ound 
l'ir('umferplwp of basn] :=;ep:rnent pxeppf 011 lateral fourth; second f;Pg­
ment 1]A~-l% times as long as basul segment: setup IWYPI' prespnt on 
sp('ond spp:llle.ni': n pieal sep:mp!ll- subcqunl 10 speond segment to ll,{; 
timeR ns long as s.cr.olld sep:menL Disposition of Rphle of first abdolll­
inn1tprglllH af; illustl'af·ec1 (fip:. :3) ; Jin~> spirisptae of aC'l'otel'gH('s lonp:, 
nbotit two-thirds as long as ]Png-tll of tergite at .midline, bul nnt.eriol·­
most Retap l.Isua]]y not· pxtending It('I'OSS an(w~oshll suture.: in hu'gp 
8p~>('il11ens OIl(> OJ' two Jal'gP spi('isehle OH·Pll il1sel'l'pcl on u('rolprgit,p. ~\ 
nlunbpl' of Jinp, short spi('isehlE'imlpl'fe(] on tergite Hnt'('I'iad t'o rnedinn 
row of lal'ge spicisef-ae: posi;e!'i.or margin of t(,I'p:it'e lwul'inp: nllll1prOlJR 
fine spi('is(~tae nnd :few ]nl'gPI' spi('ispi':H'; hHstisptapinse1'f~l'd :tC'ross P!l­
til'€' posterior bOl'del' of (.l'I'gitl', moderutely dpllse n('HI' midliM. ;\nt'e­
('·ostnl suhn'e ubspnt Oil eighlh uhdominnlfel·gl.ll1l 01' I'ppl'psenlcd only 
h,vinterrupfec11ine. Diu metel' of large (lisea] sp.i('isetap of spventh and 
l'igh.th tpl'gil'('s SU1!eqllal to diam.eter of ]ul'p:e spiC'isphle of antprior 
tpl·gltes. Coxup wlthonl daddy plgmpnted areaR. 

Lnn'ae .offhis spc('il's ('·un usually bp re('ognh:ecl hy the ('0101' of tlw 
tel'ga, ",hl(,]) an' ol'clinHl'ily lJ1u('h d:u'kpr on the s.icles than along the 
middle. pllI'tinllurly on thp P)'Ol1otUI1). Telll'rul spe('imens of this 
spe('ipsl)luy ran.lel' eURi],Y Ill' mistaken for g7'((narium. plu·ti('ularly be­
('!luse both SPC('ll'S ]a('k a cleJiuite anteeostaJ suture on the e:ighth ab­
dominnl teJ'gull1. Thp sceond llutpnnnl spgment j~ ,'platiYely ]ongp), in 
!("IIMon than in {!7'(t1wl'ium. n ('hal'uC'ipl' that is ('onsh1l1f' but diffieult 
to usp pxcept with ,mountecl spee,imells. Thp relRtiyply dpnser setae 
oHhe abdoJlJinaJ tel'ga of f(,u,h'ton !lrp also useful in re('ognizingtenel'a] 
spe('imens of tl1 is speeips. '.l'he haR(,isetae of (hpnrst two oj' three 
abdomj nal tergitps a I'p mll('h denser toward the m,icllinp j n t(,11k,ton

'J. {han in,qmna1'iu1n, uml the sp,icisetae nlong the middle of' ·eaeh tel'gite 
llre much more numerous in i("uldo1l for Spe('illHms of eompnl'u:b]e size. 
Howe\,pl\ tenem] SP{I('illH'nS of t(,11h'ton .may be separated from {!1'(Jn((­
?'jum with eertainty by fhe pl'l'Se!We M six .I'af-h~)· than :fOUl' papj]]ae jn 
(he distal group of sensory ,Pilp!llae on t.he epIpharynx. 

The abseneeof n c1l'fiJl itenut(l(~osta1 sufw'{'· 011 the e.igllth abc10mintll 
tel'gul1l of te't~h;ton Se,Plll'ates tene.l'Ill specimens of this speejes from in­

http:l'igh.th
http:posi;e!'i.or
http:spp:llle.ni
http:murgi.JI


diO 'J!ECBNlCALBULLE'l'lN" 12028, U.S. DEPT. OF AOnrCULTURE 

:'::~~\i~~· 
00, 000 0 o. 00 00 0 0 ~o . o. ~ 

;'.::.:•• ;'0' .0.. ..0 ~o0 0 '0° 0 0 ~ o.. , ..... ' .~ ~.. : .' ... .' • ,--:U ,I 
'y

"t'~(j:J ••••• ,'o';"'":'-.-i .. ' o' . o' ,00 ".~.~ • 0 • 0' o' 0'. .' 0 .. ··'· ...... ·.. '0.·.· ...\··.· ..... . 

iol T. sinistrum 

T. irroratum 

F:lO:URF. '3.-'J~eft lUllf of Jirst ,abdominal ,terga .of species ooOf Torogoderma. :Points 
of .illseJ·tion of Jnrgespidsetlleare Hldicn ted ,by circles; the larger the sllicisetu, 
;the Jllrger ,the circle. Points oof iinser.tiolloi :hfuitisetne llre ind.icntedby dots. 

alu-f!Mn. ThesnJl)echaracter ,mny be used ,to separate tenel'nl specimens 
of glalJru1n f~'oJl1 this species. o' /, 

;I'. ,f,ettlcfonhns been 'recorded from Iowa, :Mwnesotn,nnd Nor,.;h 
Dakota, N eWl'econls ,include the fol1owlng places: KANSAS: Beloit 
(G. D, 'White); Hoxie (lJ. E. :McGJ:egol'). ~fONTANA: Laurel, 
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Yellowstone County (Badholf). NEBRASKA: Falls City (T. D. 
Aitken) ; J.JillcoJn (R Staples) ; North Platte. WISCONSIN: Eau 
Claire; MOlldoYi, Dates have not been included with the foreg'oing 
data because most of the specimens were taken in thelal'Vlll sl:age in 
st.ored products. The ':Wisconsin spechnens wen'· infestIhg dried-milk 
storage fnciHties, the Kansas specimens were in stored wheat, and 
the Falls Oi ty specimens were in stored COJ·n. 

Trogoderma inclusum LeConte 
Uefl>rences: Beal, 11.)54, Culif. lTlih'. Pubs., JUnt. 10, pp. sa-s;:; (des('rl}ltion, biology 

rus ')'. -/.1('1'8ioolol"]) ; Howe liut] BllI'ges, 11);:;0, 13ul. But. Res. 40.: 773-780 
(Clllllj)urisoll [us')'. 'versicolor] with 'I'. !Jrun(lrimn) j 13elll, 19;:;0, IDnt. Soc. 

.Amer..Auu. 4!l: ;:;01, {)02-{)03 (in key to spe('ies, distribution). 

Lunae of th.is spedes c]oselyresemble g1'a1Uwiw/)/' larvae in the 
characters of the tUltenna and dorsal setae. 1'. incl1(8U1n ('an be dis­
tinguished from gl'arUt1'itMn by the preSell(\e of au ltlltecostal suture on 
the eighth ubdondnal terg-um. ItCal) be positively clifl'erentiatl3d from 
gmnmiwm. by the lHl1nber of papi1lae hl !:-he dist.al group of papmae 
on the epipharynx-six pnpiJ]lle in inel~uiU1J1, and four in gr,anar·ium.. 
T.he characters separating this species from teukton, glabrwJn, pam­
bile, and ir'l'01'at~lrn, a]J closely r-elated species, are found in the dis­
cussion of each spedes. . 

Out.side the Nearctic region the species has been known only from 
Great Britain (5). In August 1!J58 Vladimir KaHle of PUl'dubiee, 
Cze('hoslovukia, submitted t.Q me se\'eraJ spe('irnens of irwl~l8U'rn found 
~nfesting .!l; gl'al)~u'y in.Rome, Ita]y. The disfribu.tion. of the species 
JIl the U1llted States :IS shown in :figure 4: and JS clls('ussed under 
Jill1·ablle. 

Trogoderma parabile Beal 
Hefe.rl'llCes: neill, HI:;;!, Cnllf. Pili\,. Pubs., Bnt. 10, Pl'o 87-Fl9 (description of 

ll(luLt, llUJ!n, Illna) : lH5G, Bnt. SOl'. Amer. AUII. 40: 501-5U;! On key to spe­
cies, distrlbution, lliology). 

In characters used in tuxonomic discrlmination, this is perhaps the 
most variable of all the speeies treated ill this bulletin. Because ·of 
its wide runge of vuriability jt: is likely to be confused with several 
other species. The second segment of the antenna may be so shod 
that wl1en the antenna is clistended, the setae of the first segment 
nttainits apex, 01' it may be so long that: the setae of the first segment 
ext.end sClu'cely as far as the middle of the second segment. 'rhe fine 
spicisetae ·of the Il.c.rotel'gites may be sparse or dense. The large 
spicisetae of the elisc of eachabdominnl tergite nre usually SDUl'Se, 
ill not more than one .rank, and comparat i vely short. Occasi onal Iy they 
maybe numerous, in a ],ow of about .two ranl{s, and ratl1er long, gi vlng 
such larvae all altogether dHferent appearance with ~ome resemb1nnee 
to g'ra1Utnwn. Jlowevet·, the species may always be separated from 
g-rana.?'imn by the ,Pl'esen(\e .of a defiuiteantecost'a] suture on the eighth 
abdominal tergum. In II fresh spe('im(,11 this suture may be clifficult 
t.o see because of the .light pigme'1hltioll usual in the species. How­
ever, the suture is lIhyays Vlai])1y :visible in .It specimen that hus been 
cleared and mo\mted .on u.sliele. 



12 TECHNIQAL BULLE'l'IN 1228, U.S. .DEPT. OF AGRICUVl'URE 

Llwvne of the most common form of 1Ja'I'aoile can he separated from 
]arv!Ie of in()lJU8'l1111~ at: a glance beCllUse of the sparselless of the large 
spicisetae on the disc of 'the tergites of lJamoile. Larvae of JHt/,etOile 
with the large spicisetne of the tergites more numerous can be sepa­
rated from lllrvae of vno7At$1.lIIn by the distributi.:m of the setae of the 
first segment d the antenna. In inolu.S'1.I1111J the setae of the first an­
tennal segmenl.nJmostentirely surround the segment. Illl)(lraoile the 
setae aTe inserted only on the mesal side of the segment, and at least ·4 

the outer third of the segment is left bare. 
2'. pamoile can usually be sepamted from the other closely related 

Nea.rctic species, gZao7'llll11Jrwd t(ml.:ton, by difterCllces in dorsal pig­
mentation. This species is usually a light creamy yellow and very 
rarely a light bl·own. 'When 1l10re darkly pigmented, it is not appre­
ciably darker on the sides of the terga than at the midline. Both 
glaol'um, and te~ih;ton are usually much more darkly pigmented. 
l'eneml specimens of gl<t01'll!ln and fully pigmented specimens of 
tf!/ukton al'e commonly much darker on the sides of the terga than 
a.long the midline, or they bear sil1all dark spots of pigmentation on 
the sides of the terga. Tenel'lLl specimens of teu1cton may be as light 
colored as JJa'l'([,oile but are not likely to be mistaken for it because 
of the large number of large spicisetae in the row at the middle of 
each tergite of tmtkton. Not uncommonly in specimens of tmtkton 
lltl'ge spicisetae nULY even be found inserted on the aCl'Otergites of the 
mesonotum and metanotum, It cOildition never found in pal'aoile. 

Although belonging to different species groups, 7J(t1'(lOile. larvae 
sometimes closely resemble larvae of 01'11aiwm,. and of antlwenoides. 
:Most J}(tmoile laryae can be recognized by the sparseness of hath the 
setae of the acrotergites and the large erect setae in the median row on 
the tergites. The limited lHunbel' of hastisetae on the disc of the 
antet'ior abdominal tergites is also a common chamcterist;icof JJamoile. 
However, occasional specimens of 7Jamoile 11llving the setae of the 
ucrotergites mther dense lmd the la.rge erect spicisetae of the tergites in 
a row of two ranks may easily be mistaken for or'naittl1)' or for anth1'e­
11m·des. Furthermore, the hastisetae of the anterior abdominal seg­
ments of O?'nctttllln and anth1'e1wides may occnsionaJly be as sparse ns 
those on typical specimens of 7)al'abile. Differences in the structure 
of the setae of the acrotergites may be used to distinguish pamDile 
from the other t.wo spocies if the specimen is mature and if it is cleared 
and exnmined uncler 11 compound microscope. In 7Ja1'aDile the setne 
of the aCl'otel'giteslook more like nudisetae. They are almost entirely 
smooth except nelU' the tips of some of the longer setae, where a few 
imbricate scales may be seen. In 0?'11aflwln and in antlwenoiaes the 
acrotergites hear typical spicisetae, in which the imbricate scales are 
present lleady to the base. Fortunately the species maybe separated 
fairly accurately on the basis of their geographic (Hstribution. T. 
7)(t1'abile is found in dry arens, whereas the other two seem limited to 
humid areas. Neitller O1'nai1t1J~ nor anth1'e'lwides is common in stored 
products. 

The d istl'iblltion o:f pamoile in the United States (fig. 4) corresponds 
to conditions of relative humidity. In tl1e khllpra beetle survey con­
ducted by the Plant I)est Conb:ol Division, lal'ge numbers of 2'1'OgO­
dm'ma, most of them in the larval stage, were collected in various 
grain-, seed-, and food storage facilities. The survey show$ that the 
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spec-ies oceurs throllg-hout: (-.he 1.1nitcd Sbtf:cs but- is prc.'-1I1ent only in 
the driel' areas. 

A convenient standard against- whit,lt t-Iw distribution of t-he Hpeeies 
mIL)' be plotted is t:h~ gl'ud,ients of l:elative hUlIliclit}: f<?r noon cllll:ing­
,fuJy.G Most ('oUectlOns of the Spe('leS \\"('re made wl.Hun the g'1'a(hcnt 
of ail pel't('nt. A few ('ollee/ions were lI1\ldewithin the gl'lldicnt of '1:5 
pel·cent. Bowen'r, wit-It only l'our exceptiolls, the ('oIIeet:ions lliade in 
areas of g-)"(~atel' rellttive humidity fOl' this 1lt'I'iod WCI'(' in seed houses 
and stol'es ,,-h('re 1:1101'1.' was l',-idenee that- t-Iw specinwlls had been re­
('{'ntly il'ansported to the al'en in som(' tonlmpl'<'ial ("omll1oclify. .In 
fig-ure 4- the solid triang-Ies inclit'a!e sueh lo('alitipso TIll' open tloiang-Ies 
incli('ai:(' loeal ities whpr(' ('oUedions \Vcloe mndp witch no e,Oidell(O(, Hill!" 
the speeinlons had been bOIUlspol'tecl in areceni ('omnH,~r('ial ('onlllloc1ilyo 
The most extTeme C'o II eel ion of this sort wns -1'1'0111 La Crossp, ",Yis., 

j 
\ 

when' the sppC'ies Wag takpn infe:'lting- l\, nlilk-dl.'ying plant. Jt is ~ 
probably of no si:-rnifit"ulH'p that- alnlost- no 1°(>("Ol°<1s of jI(()'ubi/f' were 
found within the aloea of less ilum ~ii-pel'<:ent- loellll in' hUllIidity, an 
urea e\lt'losing- most' of Kpnlda, sillC'(' '-P.loy :t('\\' ('olle("tiolls \\"eJ°e at­
tplIlpted titere. 

In ("onlTast to tIl(' distTibution of 7)(o·abi/f'. t11(, majO!" distribution of 
indll,~WI1 falls within the ILlocn of mOloe I-han ;3fi-IWIO(Opnf' rclat.i\'e humid­
ity. Thl' spec'ies is "('1°? eommon :1'1°0111 castern Kl'w MpxiC'o ltc-ross th{' 
Centrlll StIlI pg to Masslleltusett:'l. There llre relati wI" few ("olleetions 
fl"Orn tIll' SOUt"llpl°1.I States, ]ll"obabl? owing- to II laek °0-1' intellsiye col­
leding-. Th is spe(Oi('s is infrequent: in the i'n r nor(-]1('1'I1 Pnitcc1 States. 
"'hethel° this is the l"l'sult of 1110l'P pxtTellIp low jplllperatures in tlll' 
area is not known. In J\ri:;:ol1a, wllPre n Yl'l'y intpnsive survpy of 
J'J'o{lofif'I'ma Wtl:'l nwde, the spp("ies is l'aHll' 1° un('Ollll110no I esf'imaip 
from my ielent-i fkntions of speeilllpns -floOIll A rimna nUll 1 C'ollcetion of 
in('/l("~llm is made for about- HOO ("oI.Ieetiolls of pal'abi/t'o Ploobahl.\' 
h/('l1t-'iiWl is I'c,!!ularly intl'oclueccl by (OOIllIllCI'(,P into :lloeas of low 1'ela­
ri \'(' h lllll idif j', but it-is una hlp to sUl"\'i ,-e. 

The C'olTpl:ttion of tlH' d ist loi but ion of thes(' species wif"h arpas of 
lesser and :-rloea/er rela! in' II Hill idity is not- plooof that the. distJ'ibution 
is directlY J"(~lltl.ecl to t-his fador:. There mn" bp onl" an accidental 
('olTchttio-n, 01.° some intm·l11pdiate. ag-PIH',Y ma:\' bp ilw(;I\"prl. such as a 
paJ"asite 01.° ploNla.tor that is itpelf limited by ('ondilions of I"p.lative 
humidi.ly, 01.' thploe nmy be It diloec! causal I"l,jationghip. J 1Ia,-p bt'en 
unable 10 lind ILII\' -Entiol" ,,-it-II which Ih(' distTibutioll mav I.w bpttl'1.' 
1"01010pIatpd. 11 is . (T1Ie, HInt thl' I"l'lMin' humidit \' of an V ILl"pII undpl"­
goes g-I"eat eli umal and also season ILl fludwlt imolR. The j IIsti liea t iOIl 
for using- "noon dllloing- .July" as nil' standal'd to :4l1ow 111(' possible 
('()I'I'plation of the clishoibution oj' thl'se speei('s with deg-rees 0:1' lopln­
li,'p humidity is that it I"cploesents thp a,ppl"Oximate locI at i,-p humidiJ.r 
for the. WHIOll1est pInt of' tIll'. day Ill1d tIll' yearo This wOllld be the 
peloioel of g-n~atest- act-i "it y for the Ol"gllll isms and when they would 
be most slIseeptible to difl'l'lopnc('s in I"elati,'p hUlIlidityo EYen if t-hel.'p 
were It direet ('onoelation of tIlt' sl)('eies d iH! !"ibu( ion wi.th fnetors of 
relat!ve hllm'oid~t.r, th(' FTadipll(H ~tl Ill(' lIlap dOllol Hhow the actnal 
relatl\'e-hnnll(hty requuoenwlltg oJ the SIW(°H.'S nor do (hpy show the 
1:('laii\'l\ hUlllidity of t-IIP g-rain 01.° other l)J:ocluct.ln which the insects 

•e,s. Llellt. Agr. Yen rtw(lk lBn : 73,1. 
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mny be living. The gmdil,mts simply provide It general stauchI'd by 
which damper Ol' drier Itrens may be indicated. 

1'. 1)(Lj'((.oile is probahly widespread outside the United StllLes. 
Speeilllents have been intercepted at POI-tS of entry into the linitt'd 
States in vllI'ious conlll1odiUcs flOm Ohina, Tlirkistan, t.he 1.1.S.H.l~., 
Nltudi }\mbia, Hnd Mt'xico. 

Trogoderma sinistrum Fall 
Reference: Belli, 19[>4, Calif. Fnhr. Pub!';., mnt. 10, pp. 92-fIi (rcdcscri)ltioll of 

n<lult, distrihution). 

Head medium bl'own; terglt uniformly gl'lly or grayisb brown 
except pl'onotulII frequently with lighter browlI IUlterior margin and 
:;ol1letil1w.s with lightm' bl'OWI1 ILt'en t'xtending length of prollotulIl 
along mcclilln suhu'e; sixth to eighth abdomina,l tt'rglll when denuded, 
sOIUt'wbn,j lighter on at'CIlS where hnsl'isebd tufts il,l'lel-ted, but nute­
I'ior Iml'f of these tergn, liS <In.l·k as fil'st to li.ft.h abdominal tel'glL Mid­
dle setlLl sedes of epiplmryngeal mlLl'gin with fwo broad, inconspicu­
ollsly gl'Ooved, innel' sehtl' and two outer setae about (h'e-sixths as 
wide as inner sehle. Distal sensol'Y cup of epiphlLrYllx with six 
papillae. .Antenna ilS illustTated (fig. 2)~",xcept that one to three 
setae mn)' be illsel'f.ed 011 second segment and oeeasiomtlly both basH.l 
sensol,}, pores 011 terIn inal segment- may be plated at about basa.! 
thil'd. Disposition of setae of fil'st !tbdominal tm'gum as illllstrlttecl 
(lig. 3) ; liul' spi('isetae of aCl'Otergite I'e!ati vely sparse alld long, one­
Imll: t9 three-fifths liS long as .Iellgth of tCl'gite iLt m~clline on fixst 
n,bdollllnn.i segment but becommg sholter on succeedLng segllJents; 
:-;et.ae at lateral margin of tm'gi!:e llttai:ning length about' thl'ee-fourt;hs 
as long as width of enti I'e tCI'gite; setae on posterior margi n of tel'gite 
mthel' vllI'iable but uSlllLlly with !tu'ge spiclsetae about Imlf as numer­
ous HS la,rgl' spicisetae of d is{' of t(wgile and vel'y few smlLl] spicisetae, 
01' less common 13.' ",it'h large Sl>icisetae about one-foul'lh as numerous 
as hu'gc spicisetaf' of disc aile. nml1,)' more fine spicisetae; hastisetne 
inserted ltel'oSs entir(: postel'ior border of tel'gite, bllt rather sparsely 
neal'midline. AIli:ecostal sut.m'~ present 011 eighth abdominal tergum. 
.Diameter of large clisclLI spicisetae of sevenl'h and eighth abdominal ,. tergites subeqwLl to that o:f anteriQr tel'gites. Coxae wil'h daddy 
pigmellted IU'eIlS on ant:el'iol', Illterlll, and J)osteri01' sides contrllsting 
Hlm!'ply with ven tml 1Iyal ine Ill'ea. of coxa. 

Materia.! fOl.' this dcs(,I'ipl'ioncnme from ItIl act:i"e culture of the 
Hpecil's taken from til(' Illiddle of II. pilt' of wheai' in It storage bin ill 
Ha \\'1£, Albel'ta. Only om' ot;1wr hU"'IL was a vlLilable for study. This 
was taken in It rye flotu· mill;Jl Hnsl'ings, Minn. 

Beca.use of the dark colO1" o'f this species it is not likely to be COll­
fused with ILny other except [Ila]n'wn.. Other Vel',)' dark species, 
such as sill~ple.l\ ha n' It YCI'Y dill'prenl' sebll patteI'll and antennal 
structure. The darkly pigmented areHS on the coxae of rrini8tl'll1n <lis­
t ingllish it fL'OIlt glabl'wn: The coxae of .qlabl·/17n a,re n light yellow­
ish brown in the darkest: specimens. Fot· a discussion of ot'het· e1Htr­
:toters ScplLl'Uting these two species, See the remarks following the 
description of glaln'llll1. 

1'. 8i;ni.~/1'llJn SCl'IlIS t.o be limit(ld to northern and eolder palts of 
~ortb America. It- has beeII I'ccor(1edfl'om Alaska, Alberta,BI'itish 

http:illsel'f.ed
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Columhilt,Colorndo, Illinois, :M:innesotn, OntllL"io, Quebec, Utah, 
!md 'YYOIU.Lng, New locnJities :for the speeies ILl'e as :l'oUo\\'s: Ba.wlf, 
Alberta, ~by 1957 (R H, Sdu'oedel'); Haslillgs, Dakota. Counl'y, 
:Mi,llll., April ,Hi, 11~57 ('1'. H.. Stewll,rt) ; NOI'llHLnGounty, Mill!~., .Jllne 
G, 1923 (A. A, Nichol) ; Hahma, Mont.; Volga,. S, DILle; I\"lrkmlLfl 
Cl'eek,Yukon, .Tune lB, 1928, 

Trogoderma sternale subspecies 

HefcI:cnces: Beal, 1Hfl'l, Oulif. Unh'. .11 \1118., Jnnt. ro, liP. (;!}-77 ((1escrlption nnd 
hlolQgy of fl', stlll'lHli(' malicmo Uelll) ; l\)ii(;, .I!Jut. SO(;. Amer. Ann. 'ill: 
mil, Gtl!'i (ill l"~y to l:!lledel:!, hiolugy). 

1'. sterllale is divided into six subspecies. The gl'onpiu<r is no! 
wholly slltisfllctOl'y, !Lnd further' wor'k nel'cls t.o be done to clucidal:L' 
thel'elationships of I-liese subspecies, I have not seen I-he htl'vne of 
two of t'hl\m-.~, 8Ic/'/utle ,Juyne, :found !doug- till' PaeiJie Coast, Itlld 8. 
desNti BeIL.l, found ill Hie Moja.ve DeHerl' 01' Calii'ol'llia, The suu­
$pc(~il\S that I luL\'(' studied ean be distinguished i'rom other spe(~ies of 
1'I'ogO(le1'Jn« by the length of th(' seiae of t.he aCI'oterg-ites, "'hich al'C 
aU long enough to croSS tile ILnt:ecostal Rul'Ul'e, and by \'itrious ant:e1ll1lt1 
elHu'llct:ers. Mos!" mature specimens of 8ternale possess one or two 
:;etue (In the second ILllt:llnwd segment, II ('hlu'uet:er that seplLl'aces the 
speeies from !tll other Ne!u'ctic species except s'im1,lem, oallfondtae, 
,'1inistl'll1n, i~nd gl'(£IWI'iu'lll, All except the last a,re distingnished by 
very obvious ehamctet'8 !tnd run oul ill the key without difliculty, 1'. 
rll'(ul.ariwn mu.y 01' muy not haNc It seta. on till' seconcl IlntenlllLI seg­
ment, and gnl'nw'ill17L and ste:l'nale often sttperficialJy resemble eaeh 
oHler, Howl:'ver, they mn}' be distinguished by the length of thl' 
seeond ILntennal seg-menL "Then t:he antenna of It :i'l'esh speeimen (rf 
.'I'ternaZf is extended, thl:' second segment pl'Ojects noticeably bcyond 
tbe setae of the husal segment. "Then the antenna of It fresh speei­
men of f/i'Wl.W'iwn is pxteuded, 1:11(' shor'l' second antennal seg-men! is 
surpnssed by I-he seta(~ of t-he baslt1 segment. In addition, the eig-hth 
abdomina,) terguHl of sternale has II, definite 11l1tecostnJ suture, whieh 
is lacking ill gl'({n(£1'i141n, Specimens of stc)',wle f-hat· do not Imve a 
f:.cta on the seconcl !tntenna.1 segment: are dillicult 10 separate from 
())'!ta'/llm and gra8811wlni. 00101: clml'llctm's M'e of use in distinguish­
ing them if the, specimens have been out of ecdysis long enough too 
h~l.ve become fully pigmented. 

1', 8/(>.1"11((le W'wdcme., 8. (('8pcl'ioolle, and 8. r:oIJ17)lem have It grayish 
pigmentation 011 ellch tel'gite except the prollotUll1, Usunlly the pig­
mentntioll is ('onJined to the IUltel'il)!' Imlf of the tergite, It may l)(> 
'flli11l. but in ILlI except the mosl- telllwal specimens the anterior Imlf of 
rhe mcsonotul11 is ,riSlbly darker tll!tn the pl'onotnm. In m'1wtwn dark 
pigmentntion is .lacking, and ill gl'cl8811umi the pronotulll is as daddy 
pigmcnted liS the rnesonoiml1, although the pronotulll may show some 
snmU unpigmented spots, 1', 8tel'nale. 7)laqifel' is distinguished by its 
light cl.'e!Luiy yeUo\\' and. the large nnmbers of fine spiCisetae on the 
terg-ites !Ln!C1'i()1' to the row of ltu'ge spicisetlle (fig, 5). 'Vhen viewed 
under a. Rtm'eoscopi(' III i(,l'oseope, the numerous long-, fine spicisctae gi ve 
the la.l'''n. n "CI'Y <'1lH"'lldCl'istic silky nppelll'!LllCe, The row of !tn'ge 
spicisetae aei'OSS Hie. middle of the tCl'gite is short, in It si.ngle rnnk, 
!tllcl the spiciseille 1I,l'ecompitl'ntivel,Y few, In ol'nal'tl1n the lllrgc 
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r. ballfinchae 

T. primum 

T. anthrenoide.s 
:J'IOUREI'i.-Lefthnlf offh:st lIbdolllhull tel:gll I,f species IIf !/,-,.nD(l(lel·II/(/. POiilts 

(If iUllCrtion of hl):ge!\lllch!lltu\~ nrc iml\(:lltL>(\ by circles: the hlrge1· the Hpil!isetn, 
:the Jilrger the circle. .Points of JlIsedloll of .luistisebw nrc indicnt.ed b~·dohl. 
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spicisetnc across the middle of the tCl'gite 11I'C 1l1lIlH'I'OllS anclin It 1'0'" 
of two 01' thl'ce, I'ttn ks, 'l'lIm'c are \'CI',)' fe \\' i·tt any finc spic isctlle on 
the tCl'g-ite IUltCriOl' to tilt.' I'OW of htl'gl' spi('i!;('tac, . 

Trogoderma grassmani Beal 

.H(~rCI'l'UCCS: Belli, l!}ii'l, (JaUf, Hui\', .Pl1h~" .I!lut. 10, pp, 77-70 (dei:;('I'iJltioll, 
hi\llogy); IHGH, gut, Soc, AlI1pl', Alln, 40: GOl-iiU:! (ill kt·y to Hlll'('ie~,
biolog)'l, 

This speei('s is I'cadily plrleed i.1l III(~ slN/wle f!'I'OllP il('('UtUil' or (Ju­
l'l'lnt i\'ely 101lg- seeolld luifollna'! SI'g-IIWllt ILnd bN'aUHP of t lip 1('.Ilg-Hl 
of till' fille spieisctae of I tH', a('I'otN'git(ls, whieh are all long- cnoug-h to 
('I'OSS (11(' tl.ll.tc('ost:nl sut.HI'e, Till' nbs(~I1('p of setae on t IlP se('ollcl ant(,ll. 
IlIlI segl1l('llt sl'pHr'alps it '1'1'0111 most malun' spp('inlens o·t' 81('1'IW/(', 

Selllillla.t Ul'p SPC('illltlIIS eall bl' disting-uish('d fl'om 8t('1-nal(' only l.i,I' 
t'olol' ditrpl'('Il<'(~S, ,\11 tIl(' tPI'g-1I of q)'((,~,w/((//i al'p I1OJ'mally IIIPdit1l1l 
brown to ypllowish browl1: the PI'Ollotlun is as dltl'k ns Ihe suceeeclin~ 
(PI'ga, In tlw SUbsplwies of 8/(,}'1/,al£' 1'l1l11: ocelli' within I-he 1'11l1g-P or 
{1l'tlRSmani, ('xcept ill south('I'1l TTtah, thl' Pl'olloturn is decidedly 
lightcr in <:0101' I hall /'Ill' succeeding t:nl.'ga, In sout IWI'(1 Fta,h ILnd PPI'_ 
lllLps ill celltTal X('w Mexieo {11'(l88111ani is {(luud i.n Ill(' sa.rne ILl.'ea, as 
stNnale ll/(t(jij('}', NUIIIl'I'OWi fitH.' spidsetite Oll the disc of the tN'ga 
of s, plaqif('1' distillg-uish it 1'1'0111 (j},((8slIlani, 

This 'speeies has lIm'n ('(~(,OI'decl 1'1.'0111 sout-hel'n California, Baja 
Califol'n ia, souf'llel'l1 Fht.h, AI'izonn, Ilnc1 Du l'a.llgO. Mex, N l'W records 
:1'01.' No,,' J'lJ('xico indllcle fIll' Jollowing places: Ji'loycl, l{oosp.velt: 
Oounty, ,fanl1lLI'Y 24, 1957 (Kenueth ..royce); Tucnmcari, Quay
Connty, August (i, 111M (RM,l~acls), 

.Trogoderma anthrenoides (Sharp) 

.Referenel': Hell I. l!)(iO,C(lI(~()(ltcl'II: J)l'I'III!.'Htidnp, lll~ed;; of ilIiel'oll!.'Sia, 
\', 1\i, IlP, lon-HI;' (l:ellp'wl'iptiOIl ('1' ndult, hiolog,\'), 

Dorsal surface uui:t'ol'luly (,I'canlY white to lighl brownish yellow, 
Middle setal series crt' epiphal',Yng('al margin with two bl'Oltd iUUl'l' 
setae and two lHUTOW OU!:l\I.' setal' a.bout two·fi£ths HS lwoacl nl'; inllPr 
Rchle; innel' setae no/' gl'oovNl. Distal senSOl'y eup of epipha.l',Yl1x with 
Rix papillaI.', Ani:Pllllit as illW'li'mtl'd (fig, 2), Disposition of setae of 
fir'sl; abdominal tl'l'gul11 as iHuslrntecl (fi/!, 5), J?ine spi('isetac of 
:t('rotel'g-ite \'a I'inbh' in length with antel'iorll1osl- shorter a lid thOHP 
illseri'ed nenl' nntc('()si:al SU!:lIl'l' I-eliding: to be longPI', but with nntel'iol'. 
most spi('iHl'tne neal' lIIidlilll' 1101- long enough to ('('OSS flllteeostal 
suttu'e; lellgth of fbI(' spieisda(' of ll(,l'o/,prgil(' olll'-t'hircl to olw-hnJf 
(Ot' long-PI' in Il'sS 1IIHI'tll'l' sJwcinwl1s) as long as (pngtll of tpt'gil:e a,t 
midlilw; n.UI1lPI'OUS filH' spieisptal' 011 dii')(, of f(,l'gite, SOUll' allterind to 
median roll' of llll'g-e spieillPi:al'; postel'iol' mlll'gi II of t('I'~ite ben.I'i ng­
IlUll1l'I'Ot1S fhw spi('iselnl' alld fpw lal'gl'1' spi('iHctU(' about as largl' and 
dn,!'Ic as IHI'g(' spiC'ispi:a(' of elis('; hm;tisetal' on l11e~lian haH of h'I'g-itr 
nllldl lpss IlUIIIl'I'OllS thlw fine spieisel:!Il', ,Ante('ostal sutm'p pl'espnt:. on 

'" 
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eighth n,bdominal tel'gum, Diamcter of large diseal spirisetne of SC\"­

enth and eighth tel'gites subeqUld to dill.meter of lUl'ge spiciscblC of 
IUlteJ'io.l' teJ'gites, Coxae. witho.ut darkly pi~"llwnte<1 nrens, 

This SpE.i! les belo.ngs to Ihe stel'llal(' Rpeeies g'l'ou p, It clifrers fl'om 
It.t(!1'lut/e, o"naf'/IJl/, nnd [JI'{(S811w;ni. in hllvin/! l'ellltiYely shol,tcl' setae 
on the HC'l"Ote.rgites oJ t.he al>dominlll segllleubi, but it resembles them in 
the proportionate lengf bs of the n.ntelHlH I spgu1Pnts, Exeept :1'0.1' tht' 
)'elnt.ive j{'ngths of Ow setae. oj' the i\c')'otel'/!il:es, it )'es('ll1bles O1'1whml 
ill nea)']y every respect,7 The 10n/!eRI' spi('isetae oj' the llC'rotel'gite 0:1' 
fhe fi!'st abdominal tel'gurn of a:nI1i:,'('?u)'id(,8 do not exeeecl one-half the 
length of the tergite at: nil' midline, III 01'I1([tIl1l1 the longest spiciscbll' 
of the H(')'ote)'/!it(, 0:1' fhe Ii ..st ubdoll1 inal tel'gum are :fotll'-sevent.hs as 
loug as to slIlwqual to. the lell/!th o·r tlw tel'/!itp, T, ant7I1'(,'IIoid(,8 may 
he sepaJ'tlted hom sil'I'nale lI.nel [J 1Y{88'm(~ni by cl i fTel'ences in fhe pattHIl 
of clor:mJ piglllcntatioll, IlR well nH by nH' 11lOl'C pl'OnOU1H'ed clifl'el'cnc'PR 
in tilt' lengths of t11(' Rpic iHcla(' of (Ill' lI('I'otpl'gites, A dis('ussion of the 
pignwniaf iOIl of QI'(lN8I1Ulni alld Hllbs]l('('ies of 8tel'nale follows the de­
s('J'iptions of (heR(' spceie.r.;, The clitl'prl'Il('('s bp(-weN) antkl'(,'ltoi(Zes and 
JllIl'ubilc lin' annlyzl'ClunclPI' p(ll'aMl(', 

1', {mflil'enoi(/cN iR of minol' ecollolnie illlpOItance, H has been re­
('ol'<iN\ ns Ii pest on clt'ied ('hil i pep])(,I's and on stored corn (6), It is 
not unc.oll1.l1loul,Y fOllnd as a pest in d)'icdinseet eolleetions, 

J.JillTae of (fnthi'('noides were found ill lllrge llumlX')'s at Bl'o\\"nsvillc, 
Tex., in mud daubel' wasp (8('071;>111'011) nestB, '1'h('\' were feeding on 
Ill'ied spicl(,I's in olel cells, dead WIISP lnrvlIe, and oth't'I.' insp('(' remains, 
T11el'e Was no e\'icif'llC'e Ihat t lwv \\"('1'(' pl'Nliltol'Y on tiw WllSPS, In the 
labomtol'Y Hll' In I'\'I\(' w~'rp I'(:n reel to nmtul'i iy Oil pollen, on ch'ipcl 
in:leC'ts, and on clog lIIenl, 

Reeol'cled diHtTibuti.on: Ha wn i ian Islnnds, Mexico, Pn nn rna, n ntl 
Sn ipan in Miel'oncsill, 

Xl'\\' I'N'OI'elS: TgXA:-;: HI'o,,'ns\'i lie, J)('('l'lllher ll, HHHi (R. S, 
Heal) ; HU,Yll1onclville, Dcecml)('1' 1~, 19M (Roy C, Pag(», HAITI: 
POl't-n.u-Pl'ince, ,Tuly 7, 192H (It C, Smith), PORTO InOO: 
Bnyn.lllon, S('p(('mb('l' 18, um4· (Anclerson) ; Mn,vagii.ez, Jalluary 19;16 
(,r. A, Runos), May 12, HI~1fl (,T, A, lhmos), Mny 1032 (S, T, Dall­
'I'OJ,th); SiU) ,Tuan, ,r~lIll' ,~, 19:12 (Anderson), YIHGIN ISLANDS: 
RI, John,. Octobl'l' 17, l\):,)f,: Rt, Thomas. April 17, 19i16, LgE"YARD 
.ISLAXDS: Antigua, Spptprnb('r 2fl, 19HG (E. A, Chapin ancl R. J~, 
Hla('kw(>ldl'I'), TJUNJDAD: POI'I~ oi' Spain, NO\'(>lllber .24, ]J135 
(H. K Blackweldel'), GT"'ATltMALA: EsC'uilltla, :March 1935. 
COSTA. RICA.: "R(>\'Plltazon, liJben(> Lim6n/' Murch 24, 1926 (F. 
Xevcl'lnann); San .ros6, 1,O()()-1 ,~()O Ilwtprs, D(>('emb('.J' :H, 1025 
(Ii', Nen~.l'lI1;t1l1l), C'OLOMB1A: Mec1ellln (If, Daniel), The species 
has also btlE'n illl'en'pph'cl ai rnitcd Shltes poItS 0:1' entl'Y in conunodi­
!il'!' fl'om Ni('<Ll'ngua and \'pu(,%.\ll'la, 

7 '1'11(' 1I11"'ul' Hlwuld \1(' IIIlJllnt('d oil HU(h'l' IUI(] ,'i!'\\"(i(] 1111(\('1' th(' highel, )'IOWl'I'R 
(If a l'OIlIJ)OlllHl mier()li(:(I]lt' to ohtain the 1ll(~nli\II'(,I\l('llb; 1Il>~'p;;~llr~' to distinguish 
rh('Hl' two !lJweieR, 

http:Mn,vagii.ez
http:diHtTibuti.on
http:fotll'-sevent.hs
http:witho.ut


.20 il',EC.I;IIS'lC~L ,BUJ;LEIUN 1.228 1 u.s. ,DEP:I'. OJ" AGrucUW'U.RE 

Tr~goderma ,Qrn,atum {Say) 

l{efel'enccs: BelLI, 10;:><1, Clllif. Uuly. l'ub!1., Eut. J.(), JlJl. O(H.I!l (<1escl·i\lf:ioll. 
biology) ; J.9GU, Eut. .S(lC. ..t\1Ucr. .-t\uu. <19: G01" G03-GO;! (ill key to Sllllcicl>,
dlstdbutlQu) . 

Ln,rvlLe oftlus Sl)ecies ~ppeM' to be nea,rly identicu,} to larvae of 
(Lntll1'enoidesexcept for cli.t1:el'ences in tJle reJILt,iYe Jengths of the line 
Rpicisetneofhhe nCI·otergites. In O1'nat1tJn the longest spicisetne of 
the Itcrotergite of the Jii'sl; n,bdomina I segment :tl'e fOlll'-se\'enl h8 itS 
lo.ng as to subeqUI\,j to tho length of Ihe tel'gile. The clitl'el'ences 
between llLl'vae of oI'nat'l/'/II, (Lnd of gj'(/...~8m(tni, the subspecies of 
8tel'wde, lWei 1Jm'(lUile a,I'e discussed under each species, 

LILI'VlLe of ornMll'In hn,ve been successfully reared 1:0 ma.ttu·ity i.n 
the lILborn.tol'Y on n. diet of dog melLI. This suggest,s thlLt the speeie.<; 
lIlay sometimes aet as 1\. scn,venger i.n I.lMur·e. Jil.oWeyel', the hUTae 
a·fe lIsna']ly found living as J)f'edalol'S. Auten (.j) found them ill 
Ohio undel' bark in the nests of AI'(f!/1,ca, j7'olido,m and Ep('il'(t 8c!OJ!l'­
[ariel" whet'e 1,11e,),\\'el'e ;feeding Oil the eggs of t.he.':le spidel'S, The 
hUTue nJsOILte imp the egg capsltles eontluning yOll.ng spiders. 

Karl V, iKl'Oll1beiJl 8 fOlluel I',he lan'lt(' on "PIlUlllll(>I'S" Island, Md., 
feeding 011 living wasp h\.l'vlle of the sphecid 1'7'Y7JOJ1ylon clavcdum 
~ay Itnd of the \cespid .lllonobi:a qnadl'idl''II.N (L·iu nllells) . The wasp 
nesls hltd been built; in 1.I'I\,ps set cut· 10 aUnwt the wasps. 'l']le t.mp 
(!ol1sisteclof It st.ick into whieh It hole of an IlPPl'Opl'iltte diametel' 
had been bOl'ed. Aftel' the nests had been bull!:, t.he sticks were ex­
ll.lllinecl in the Iltbol'IlJ.OIT. The dcnnestids hfLd appa,rent.ly gn.ined 
neeess to the uests elur·lng their cOllsh'uct.ion. FOlll' lalTne we.re 
found in Itl1 eight-cell nest; of the 1'1:~'po'J.!yZ(Jn. In thl'ee cells the 
~&rs of t.he wasp had been destl'Oyed, PI'eslIHHLbly by the dermeslic1s. 
In the ?ther cells t;he hLl'\'ae ",el'c cyidently killed and CItten by tJIe 
c1ermestLds. In one ('clI It wasp lan'a fOl'med a eo('oon, 'which was 
later opened for eXILlIlinat,ion, The pl'epupa in this Co('oon had been 
ettten. Since mortal ity of prepupae ovel' t.he win tel.' is very ral'e, it' 
ean be presumed thaI this prepupn was also killed by the dermestids, 
In the cells whel'e t.he eg~s bad been destroyed, J\rornbein removed 
t.he pltra.lyzed spidel.'S, It I11lly be tlULl-if I he spidel'S had uo!' been 
I'emo\'ed, thedel~lI1estids a:ft:er dest.roying the wasp eggs wou.1d haw 
fed 011 t.he spidel'S and nol- 011 I;he l·eJua..i.ning wasp lan'ac, LalTap 
of m-nMll'ln \\'el'e lI.lso :f'ounc1 in I·.he nesl,') of tbe wasps J.'I:lJpo,?'yloll 
striat'll'll1; PI'ovHJwhel', J.'. ,'nul'ocinctu'I11. Pae!ml'd, lmd in a vespid nest 
of 11,11 unidenli!ied ~elll1S, pl'obably no!' }Ilonool((. 

Hn,miltol1 (8) said tlinJ t.he Inl'l'ae of onutlum enter t.he eal'th 10 
d(welop lind tJut! they do no!' pupat e if pl'el'ented frOln entering the 
en,rUl. ~~his is not' «.rue of spc('illJens th~tI I hil\'e rea.I'ed. Probably 
inllam.ilton·s cultl1.l'es the In:l'vae elltel'cd the earlh in seal'elI of moiR­
t.ut'e, Iwd those Iurl'ne t-lllLt lI'm'e pl.·evented from doing so died ft'oll1 
lnekof adequate moisture. 

• .Pcl::;onnl eOllllllUllll'ul:iOIl. 
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Trogodermaprimum (Jayne) 
:Reference: UeILl, :lIlG4, Ualif. l,!nh', Pubs" ]!}nt. HI, )Ill. r.H-G7 (l'e<lesl'l'ipWIII of: 

adult, distl'lbutiun) , 

.. 

Dorsa I surface tU1ifOI'Jl.IJy t'l'ea my yellow, Midd]e seLR] 8el'ie.<; of 
epipluLI'yn~enl mal'~ill (:olU;ist.ing of I\\'o bl'oatl illller setae wit houl 
longitudinal grooves, J)isflLl ~I'OUp of sellsory papillae a.1.'I'u.n~ecl 
in two eJosely proxi umte cups wi t·1t !\til tel'ior eu)) eOllta.i.uiug fOUL' 
'papillae ttnd posterior el,lp cont:n.iniJl~ [wo papillae, 01' armnged ill 
fotl.l' closely pl'oxil.lla;(;e cups, two anterior '('.ups with {\\,O piLpillae 
eHell and (:,\\,0 .posterior ('UPS wit hone papi Iia eltt'h, Ant·cn.na. as ill lIS­
t.l'lL(ed (fig, 2), Disposition of set ae of fil,!';t abc1oll1inal tel'gtllll as 
illust,ntted (Jig, 5); Hue spicislltae of a.(,I'otel'~ile all long enough to 
('·I'OSS IInteeostu.1 Sutlll'e; spieisetue of disc of aC'I'olel'gite a,boul Ihree­
eighths as long as tel'giLe at III iclli Ill'; filll' spieisct ae HJmost com pJeteJ.r 

,., absent on (el'gite 01' \'C1j fcw ill nUlllbel'; large spiC'isetae \'ery llumer­
ous in row of two 01' t hl'Ele. ranks 1I.('I'oss middlc of tcrgile; no !Ipicj­
setae on posteriol' llllu'g-i n oJ I:cl'g-ile (u hray~n ; hast isei!lP inserh··d in 
dense 1'0\\' aIOllg- postlwiol' bordel' of tel'g-il1.', bllt insertions not 
ex.tended (;0 midlinc, Pos{(wiol' al'ea, of sl'\'(',nlh abdominal tel'~lllll 
bearing dense hast isetal bl'ush l-lCptu.'tt!:ed from antcri.ol' half of ter­
gite by nU,ITOW ulls('.lcl'oti~eCl spaep, J~ightll abdOllJina.! 'ergllm \\'it.h 
well-mn.l'ked HllleeosLnl SuLlII'e, ])iamct('1' of hll'ge discnl spi.ciselae 
of, s~\'enth a~nd eigl;llh (;(.wg~Ie.'i subequal t~ diameter of lal'f!e discal 
SI)l('lsetae of a:n(;('I'IOI' t:l~l'gll;l~S, Coxae wlthoul' darkly pigmented 
m'eas, 

This is a. vel'Y distinct speeies (IUlt belollg-s with the simple,)] ~roup, 
The antenna, has an cxceptionally .long- second segment, whieh:is very 
Rimilar to thaJ of 8impleiv except thut il bears .no selae, It also clifl'ers 
fl'om 8im7Jlea' iu having no small blunt spieisel:ae on the elise of each 
tl'l'gite nnd ill hayjn~ It very Illueh dellsel' row of larg-e spicisetae 011 
the disC' oJ eaell tel'gite, It (lill'ers frolll a11 other knowJl J'1'O{IOde1'lIul, 
beeause tilt' Intel'al part of the seventl1 abdominal tel'gite that: beal's the 
!'tIft of hustisctae is nenl'ly eompletely separated from the antedol' 
parI' of thetel'~if:e by 11 nnl'l:ow membrailOtlS area, 

In the d(lsel'iption it is stated thaI: there al'e only two inner setae in 
I'hl' middle seI'il'S on {he epipluu'}'ngeal l1H1l'gi.n, rndel' low Inagnifi­
l'HJion tlu:'J'e appeal' to be two broad inller setae and two wry narrow 
lateral sehle, 'nH'se latt'I'al setae tu'e aetually insel'!ec1 Oil the opposite 
(dol'sal) surftl('e of the Inbl'lun 1'11.111('.1' than On thpinnel' (epiph!lI',Yn­
g-enl) $tll':fllCl', n is pOf;sihle thnl' thpy \1I'P homolog-OUR with the pail' of 
lateral setae fou.l1d on eilher side oftheinnel' pail' on otl.1el' J'l'O,qO­
deJ'lluJ lUl'\'ae ltl1d that fihey have .migmted ol'er fhe .lip of the 
l'pi pltal',YJ1X, 

The des('ription WitS based on nll'ee larval skin ensts of speC'imens I 
founel iu spieler webbing-in an old pump hOllse neal' Bl'o\\'ns\'.il1e, Tex, 
The Bpeeil11ens werel'(~a I'ed 1'0 mahll'iJy in the lu,bol'nt.ory on po]1en, 
The specieR is known onl", from the soutlwl'nmost pa]'1 of Texas and 
from "roods ('ounty, Okla, 

http:antcri.ol
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T,",ogoderma simplex Jayne 
1t~Jen~ucl';;: ;Bell,!, l !I5+,Onli(. l:JlI \', Pubs" lDut. 1.0, fiji. 57-1.;,1 «\es('riIltlOU,hlol­

ogy) ; l!);iU, Ent. SOC', ,.l\.llIel', A11U, 4!): ;;Ul, ;;(;,1 (1.11 ]wy to sllecieH, hivlvl;Y), ,,.... 

Larvae of si'llll>{c;n are tbeJ.uosj·.easi]y recognized of all Neal'dic spe­

cies of l'1'()gode?·/)w.. 011 the m.idclle of e!lch tergite are lllUllerOUS 

closeJy appressed, short, blunt, jJ)warcUy directed spicisetae. The Rb­

se,l)ceoflnrge spicisetlle of the tergites on this middle nrea giyes the 

]nrnt a clisth1cth'e nppeal'IIJlCe, This particular tllTangCJllent of the 

setae is not evident :U'l the earlier instu.rs, but it is true of allY larva 

at least haU grow,n, 


Trogoderma ballfinchae Beal 
Refereuce: BellI, J.9{;4., Cnlif, crul\', Puus" lDut.lO, VP, (;5-UU (des('l'lpf:ioll of adult) 

Head n.nd tCl'ga yellowish bl'owl) ; each thomeic tel'gum usullily ",i Ih 
su1I'uscd,dlu'k, gl'Uyish-bl'oWU spots Itt lateral margin and at middle 
·ofeach siele. Mjddle setal series o.f epip.hiu'Yl1geaJ JIHlrgin consisting 
·of twobl'oad iuuer setae and two ontt;;l' setae three-eighths to one-Ita1:f 
as wide itS imler setne; hUler setae with Olle or two deep gl'o.o\'es, 
Distal pa.pj]]ae of epiphary.nx al'.I'auged in al}teriol' Clip witll foul' 
pap.iJlne Rnd closely proximat.e posterior nl]) with two papillae (fig. 
0, A). AntelUla similar in ('ollhgumLionlo that of 1)1'i1ll,u1I7 (Jig. 2) ; 

t\~)~ 
~ 
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1<',IGUltE G,-]D(li(lhnl'~'nx o( (A) '1'1'0110<11'/'11/.(1. 7J(1l1jil/('/wl' lind un 'I'. {!(/./'tl'l'i. 

antenna I segments with Pl'opol'tionate lengths IO :25:!); lluclisehle of 
basal segment abolll: two-(ifths lIS long as second segment, inserted on 
mesal fllce. of segmen/; except Jorone seta. on IILtel'odorsnl angle; one 
seta ll$tUllly J)l'esent .near apex 9f second sen~l1ent. First :l.l~.do.millal 
tergum Witll setae disposed ns lJlust.l'llted ~,hg. 5); no splclsetaeo.n 
poster.ior margin of te'rgite, Large spieisetae-of seventh and eighth 
'abdo.minal tergit.es noticeably stouter UWll spicisetae of preceding 
te.rg.ites, about 1% tiJues as hll'ge in climneter as spicisetae o.f .first 
Itbdominal tergite, and usually iUT1Ulged ill Jour pairs across elise of 
te.rgite, Eightha.bdOluilllll tel'gum with weJl-defined nntecostal 
slltt~l'e, TernlinnJ sp.itisetae ("eiludnl" setae of ninth abdominal 
terglUl)) Yel'y long, subequnl to. .length of lun'it. Coxae. \\·.itbout darkly 
Jligmented areas. 
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These larvae are very d.ist:.incth'e, l'eco.gnizllble at o.nce by the re­
:ItULdmbly thick spieisetlle of the se,ye,niJl and eighth te.J'gIL Mld by the 
tIDl.1smtJly Jongcimdal setae, rJ.'hey n,re nJso dist;illctive in tlUl,t they 
lack spicisetae uIong tJle postel'jo.r ma,l'gin o.f the tel'gite.'3, 

iRecio.l~ded clisb'iblltio.n: Oracle und Bm ",ViIliams Fo.rk, Ariz., and 
1m unlmo.wnlocality in Mexico. 

New reco.rds: AIUZONA: Avondale, .June 10, 1958, one larva (W. 
E. Mo.r,l'Ow); l>al:ugo.nill, July 1,1958, one adult male (.J. B. "rRl'd).; 
P.ho.~nix, .Jamuu'y 2, 1958, two. In.l'vae (Gose and Robledo) ; same local­
ity, JallUn,l'Y 14.1958, mune,l'o.lIs Inl'\'ae (G, H, Spitler) ; same Jo.cality, 
May 9, 1!.)58,one .larva (Bailey and Rext.o.n) ; Tempe, hyo. skin casts 
(R R. Benl) ; snme ]oeality, ;]IUHUU',Y 1!')59, two. lnl'me (Ivan .Jennings), 
NJ~"r MEXICO: 10 imil('s w('st: o.f LOI'clshul'g, .Tu]y 4, 195(:, one adult 
male (lI, ancl A., Howden), BAJ'A. CALIFORNIA: ~fezquitaJ, Ju]y 
28.19:38, o.ne aclult male (Michelbaehcr and Ross), 

TIle larvae t.aken in PhoPI1 ix were ro.und ill old sacks of chickel1feed 
in a ch.ic.kenhouse, -ViThet.lH\1' they were feeding on gntin, iusect re­
mains, or liYe insects wus .lwt asoeJ'tained, In Tempe two skin casts 
were found in n. Br.eliJ)7tronmud dnllberl1est, 

The lurvae of two AURtTuliulI RpecieR that r stuc1i.ed are l'('markably 
distinct from Tl'ogoderma 11I1clllnquestio.lULbly Lelong to. al1o.thel'~enus. 
J am no.t l'emo\Ting them 1'1'0.111 1"I'ogodel'J)/(( uJ pl'eRent because of my 

",,," 11l1('Pl'tainty GOllt'el'ning the name that migM apply to. this gro.up, I 
haye no.t- sepl1 adults 0..1' ]nt'vae o.f the type of the Austrulia.n ~enus 
PUle'us Pasco.e, which :is said to. differ from 1'1'ogodel'l1)'(t principally 
in the po.ssession o.f flabeJlaJe a.ni;ennae and in the lack of a median 
ocellus in the adult-, Po.ssiLly the .larvae o.f PS(lC'u.<J attagenoides Pas­
coe (11) are similal' t.o the larvae o.fthese two AusLralian species and 
this ,!!enus should b(' tnl{en o.ut o.f synonymy with 1'1'ogode1'11W, The 
0hileun genus ()('e7liga PJliJippi and Philippi (J&),des(,.I'ibed as an 
ano.biicl but e\'idplltly a genus very neal' T1'ogode'i"IIUl. might conceiv­
al~ly l'eceiY,e these spedes,,ultho.ugh its type is mo..l'e .likely a me.mbel' 
01 the sprr:lCS gl'Ollj) (;0. wInch '1'. fasdfc1'U.m, Blatchley and 7;alljinchae
belong, 

The mo.st 110(-i('eahJe cli:ff.erence behyeen the two. Allstl'aHan species 
and o.ther lmo.wn J'1'ofJodet'11W, is that ill the larvae the hll'ge spiciseta~ 
o.f the clo.rsmlJ are .I'ep]aecd by Jis('isetae, Ot11('1' fundamental cli:fi'er­
ences nre the lack o.f spiC'isetae on the aCl'ot;el'giles and the structure o.f 
the anteco.stnJ sutUl'C o.f each tel'gull1, which is thickened Hnd l'aised 
with denticles on its posterio.r margin. 

A ehamcterthat nppeal'sto. be o:f generic weight in most sectio.ns o.f 
'.. 	 the subLlmi1y is the enc1ostu'e of the papillae of the distal gro.upof 

epiphal'y.ngeal papillae eithel' .in o.ne ling 0.1' in two rings, Ho.wever, 
in so.me 1'1'ogodc1'ma, larvlu'J Plll't.iculal'ly tho.se o.f the incZ'U.8wn group, 
the eharact.el' varies at a sl1bspccHic Je'~el, In the Australian species 
the six pnpj]Jae are sepa.mted into. an anterio.r group of foul' papjJ]ae 
!lnd it posteJ'io.1' gro.upof t,\\'o. pnp.iJlae, This same arrangement is 
fo.lJl1d in 7;al1finolwe and with so.me variatio.n in In'i'lllwn. 

The middle gro.up o.f set.ae of the epi pharyngeal llllll'gin o.f the Aus­
trnlhmspeeies consists of it single pail' of broad setae .instendo.f IUl 
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inner ,pair o£bl'Oud setae and an ,outer 'pail' ,of somewhat )ltlrl'ower 
seble. ' NeurUle )nul'gin·of the ]nbrulllis apah' of setae that. possibly 
is JlOlllOlogous with Jheoute,r pair of setae ,of ,typical Trogoae1'1na lar­
,vae, ,but it :is mOJ'ec]oselyassociltted with the distal l~OW of setae of 
the labrmll. A sUghtappl'OucJl to this conditioll is found in ball­
jinc7LaetUld 'P1imwn. In 'other characters ballfinchae appears to lie 
closer tot:hese Australitl11 species tluU),do other N~al'(,tic species. 

Trogoderma ,ooganense Armstl'ong 
Re!eren(:e: Armstrong, 1,0:12, Linn. So.c. N.S. Willes, P.ro.c. 67,1)11. 32i;i-326 .(o)'igiunl

,description of :u<lult). 

Headund tergR Hght yellowish :brown with anterior ha1fof etwh 
tergite diU~kel'bro\~·Jl. ]~piphal'Yllx similar to tlmt ofom'teri (fig. 6, 
B). Antenna, .as llJustJ"ttted(fig. 2). First abdominal tergum as 
illus.trated(1ig. 7, A)j integumellt :with weakly scu] l>tul'ed reticulate 

l~l(lU.RE 7.-Ll\ft hlllf of first nb<lolllinnl tN'ga of (.A) 'l'royodel'lIIlI bO!JU1I.('II,~e .lIud 
(IJ) 1'. cul'f.eri. 

surfacej denticles of lv:rotergal J-jdge short, not Jll1.wh longer than 
wide; l'OW ·of Jiscisetne 011 (Hsc of tel'gite iJ)se.l'ted between middle \Uld 
posterior third of tergitej iiscisetae of elise strongly club shaped but 
Ilotglohose; some hnstisetlle inserted ond isc of tergite untel'iad to row 
of lurge .f:iscisetae; JHunel'cms hastisetae hlSel'ted across entire largite 
posteriad to row of large Jig'L'isetae. 

The larvae of this species "'ere found in mnntidegg cases ill New 
S01.ltll 'Vales. Other details ·of its biology are 11l)know.ll. 

Trogodermacart(!ri Armstrong 
H~ferellees: Arlllstl'ong, 1942, Liun. :Soc, N.S. Wales, Proc. 67,pp. 328-329 

(ol'lginnl description) ; l04H,ibW. 74, p. lOS (biology). 

Head nnel terga light yellowish brown witJl anterior haH of each 
f.ergitedarkel' hI'own ,except fOl' ljghter sublatenl1 spot on ea.ch 
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thOl'acic tergito und less distinctly on first three 0).' foul' abdominal 
tel'gites. Epiplml'y.J1xftS mustl'H:ted (fig. 6, 13). Fh'st abdomhml 
terglUll .asillustJ,·llted .(:fig. 7, 0); jJ)tegumeni: wHh a, micl'oscopicltlly 
but strongly sculptured, .evenly ret.iculate surface; c1eJ1ticles of acro­
:tel'gitl ridge digitifOl'm, 1%-2% times as long as wide; 1'OW of fis­
cisetneon elise .ofter~jte inserted itt n1)out posterior ,fifth of terp:ite i 
fiscisetae of elise globose with thin pedicel, becoming more club 
shaped at laf;eral mltl'gh1 .of tel'git-e; no hastisetae jnserh~don disc of 
tergite nntel'iad to 1'0'" of lal'gt' Jiscisetae; .numerous hnstisehte in­
serted across enUre tergH;e posteriad to 1'0\\, .of ]ar~e fiscisetae. 

The cast skins and the single lUl.TI\' OIl which this .des('l'iption was 
based do not]uwe the lInt.emllle .in a condition t1Ult perJnits l~ complete 
desc)'iption. Apparent,Iy the lwi:en.nae Hl'equite similar to those illus­
trated for ooganen.se. 

.A.J'.U1stl'Ong (~)recol'(led tha1' the larvae of this species 'were fOlUlc1 
in ,lIliUllic1 oothecae, in spiders' webs, under Joose bark, .a.nd in insect 
eollections. 
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