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Possible Photosensitivity of the Abdorrinal Saddlepatch Region
Limenitis archiPpus Larvae (LeFidoptera: Nymphalidae)

Aust in P. Platt
Departrrent of Eiologicat Sciences, University

Ealtimore County, Ealtimore' HD 21224.
0f Maryland

Abst raEt

This paper rBports prel iminary experimentE testinE
whether or nol the saddlepal,ch region of end and 3rd instar
(prediapause) viceroy Iarvae is photosenstive. The results of
these experiments are equivocal, but they do not rule ouI this
possibilit,y. Covering the saddlepa!ch area of 2nd and 3rd
instar larvae wi.th non-loxic black (acrylic or enamel) paint
failed !o inhibit the facula!aLive diaFause responseE of L-
archippus larvae in most grouPs. However, pronounced
detrimental effects ( including hi,Jh tr'ortality) subsequently
occurred in Lhe experimental groups during laler instars and at
the tirre of pupalion. These effects did not occur in either
unt reated or clear paint-treated control groups, su,l,lesting thal
neuroendocrine effect6 are caused by maskin'l the saddlepatch
area of ttrese Iarvae. Such effec!s are drasti c enough to
prevent ihe larval-pupaI ecdysis in many i.ndividuals.

Temperate insecls utilizP phol,operiod as an important
environnrental cue. Among various species, different Iife stages
are caFable of diaF,ausin,l through the uinter season
(Wigglesworth, 197O; Beck, 19BO). Ariong !he nearcti'c admiralE
fLimenitis (Basilarchia) (Lepidoptera! Nynrphalidae)1, !he
2nd and early 3rd instars are photosenEitive. These half-9rown
Iarvae entrain to F,hotoperiod over a four to seven day period
(25oC t eoc), and enler faculetal,ive diapause during late
summer and autumn, in response to decreasing daylength (Clartr &
Platt, 1?6?t Hong & PIatt, 1975; Franl.:os & FIatt, 1976, P1att,
'1984; tJilliams & Platt, 1?A7; PIatt & Harrison, 19BB). Diapause
is accompanied by slowed larval growth and the conEtruclion of
elaborate hi.bernacula (EdwardE' 1884; Scudder, 1889; t^leed, 1??6;
HIots, 1?51).

The physiolo,ly of insect diaFauEe and itE associated
melabolism are complex (Lees, 1955; Harvey, 196e). The means by
which Lepidoptera and other insects perceive and resFond to
changee in phof,oFeriod are not weI 1-understood, but in many
species such resFonses involve endogenous rhythms (Beck,1?8O;
Saunders, 1gae) .

The individual onrmatidia of adult insect conrpound eyes,
as well as ocelli, and IarvaI stemmata (equivalent to ocelli)
often are specialized for receiving specific wavelengths of
light (Goldsmith, 1961t Burkhardt, 1964; SiIber,JIeid, 1979;
Ichikawa & Tateda, 1?Ae). However, the mechanisms for larval
photoperiod responses in LepidoFf,era remain essentially
unknown. Cauterization exFerinents by Tanaka ( 1?soa, b, ci
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1951a, b) suggest that the larval gtemmlte erl lrol, lrrvolvrrl in
the diapause responses of the Chinaqr 'Iurrrr I I ll.wornr,
Anthereea pernyi Gudrin-MCndville (Saturniidaa).

In addition to stemmata, many young nymphrl I rl .illd
papilionid larvae possess a mid-abdominal, grrylrh-whltc,
dorsolateral saddlepatch. In Limenitis, the saddlepatctr tn
centered on the eighth abdominel segmenL above the primordlal
gonads. The dark paired gonads of male larvae are sometimeg
visible throuEh the saddlepatch. The saddlepatch poEEesses a
faint grayish-pink color and is thought to Berve a cryptic
function, making young larvae closely resemble bird droppings as
Lhey reEt in a curled position on the uFper iurfaces of leaves
and plant stems. This behavior and morphology provides an
effective means of avoiding visually orient,ed vertebrate
predat,ors (mainly birds).

The saddlepatch may serve an additional function!
photosensitivity of larval Limenitis is correlated with the
appearanEe of this pale, dorsal abdominal patch. Reciprocal
transfer experiments, first reported by Clark & Plat t ( 1969) and
later repeated by PIatt (unpubl.) reveal that both the eggs and
first instars do not entrain to photoperiod. These early stages
do not respond to either longday or shortday photoFeriods. The
first instar larvae are entirely orange-brown in color. They
lack the saddlepatches whi ch appear fol Iorring thei r fi rst molt.
I suspect that such saddlepatches mey represent "cuticular
windows" through which the larvae sense the environmental
photoregime, in order to determine whether or not to diapause.
Non-optic light reception causing photoperi.od resFonses in
Lepidoptera and other insects has been recorded by Lees (1?55,
1960; Beck & Alexander (1964a, b, c)r Callahan (1965); and Hinks
<1973).

l'laterials and l"lethods

Lahoratory strains of the viceroy, L. archippug
Cramer, larvae were establ ished fronr hibernacula col lected in
northern Maryland and on the UMBC carrpus. Larvae emerling from
the hibernacula were reared on weeping willow foliage (Salix
bebylonica L., Salicaceae), in Ii,Jht-tight wooden photochambers
(61x61x42 Err, iniidc dimtnrions ) at room tGmporature (A3oC t
eoC), Each chamber containcd a 38.1 cm, '15 watt, G. E.
fluorescent cool whiLe bulh. Larvae were reared individualty in
labeled 7 .6 cm white etyrofoam cupi covlr rd wi t h plant i c bags
held in place with rubber bandfi. Iho cup$ worf snrlorrd in
clear plastic shoe bo:<eg llned wif,h morfll, pr!,rr towolr. Emch
cup was cleared of Iarval fraor ancl provlrlrd willr {r'*uh l'oorl
daily.

. Adults obtained from theEe L. rrchl ppur larvn* uiru
bred by hand-pairing (PIatt,, 196?1. Bred f rmnIr0 wor'* inrlurrrl
to ovi posit on potted cutLings of S. babylonl cr rovcr*d by
silk organza bags. The Fr eggr and larvae that resull,cd from
these crosses were uEed in the experiments.

Experimental Iarvae were reared on both lonqday (LD ?O:4)

59

and shortday, either LD 13:1{ (Tables 1 & 2) or 1?r12 (Tables 3

O.'-+1, photoperio,l usin! the conditions deEcribed above' EDgs

inu iirsL instar larvae were evenly divided into three groups as

iollows: I) untreated controls, II) treated controls (painted

,iih clear paint), anrl LII) experimentals (painted with black

fil"tl. Painting sas not begun until the saddlePatches apPeared
;; 2nd instar la.vae. Larvae were repainted in_ dim. red light
after each moIt, prior to the rlaily on-set of the photoperiod
iightt 

"t 
fo 

".*. 
f.S.f. Painting was continued through the 5th

init.r, for larvae that exhibited direct development'
Diapausing larvae remained painted even after the larvae had

entLre,l ir,*i, hibernacula, An acrylic polymer water soluble
non-toxic paint was used in the first series of experiments done

i; Marylanrl. The clear paint contained only the tran$Parent
plastisize,t base, uhereas, the black paint contained-a ferrous
l*i,:" pigment imbedded in the clear acrylic base' All painted
Iarvae we;e able l,o nrolt freely during their larval stages'

hlith similar procedures, additional exPeriments were
carried out at the University of Liverpool in England (Tables 3

& 4). In these later experiments, a short'day Photoperiod of LD

12=1?. was used, and non-toxic Humbrol black enamel and clear
P;1y;rethane Paints were emPloyed in the rraskin! procedures'
The later experimental protocoi closely fol lorled that-of the
prior experimints. The artifical photoPhase on-set in Britain
,rrar correi"ted with 1O a-m. Greenwich mean tinre'

ReEults

In the init'ial studies aI I 45 Iarvae in the shortday
photopeiio.l (LD 13:11) entered rliapause at 3rd i.nstar (TabIe 1),
iegardless of treatment grouP. Covering the saddlepatch of 2nd

"ni 
3rrl instar Larvae in shortday conditionE with black atrylic

paint failed to inhibit the diapause response' The untrPated
controls an,J both treaterl grouPs grew and molted normally' and
requrred about three weeks to conEtruct their hibernacula and

"ri"a 
rliapause. However' amon'J 51 treated larvae reared on

ion,lday pirotoperio,l (LD 2o!4), the mortality rate arnong black
pa1;te,1 iarv"e was significantly higher than among the clear
painted controls (Tabie ?). l"lortality among the treated
controls h,as Eimilar to that of untreated larvae (16'07')' Amon'J

the experimental ErouP, 23 of 36 larvae (63'A7'' died at pupation
(sum chi Equare d.f.=1 Yates= 65.?5, Pi.OO1) ' Twenty of ?3
larvae died as Fr€puPae. The remaining three died later as
malformerl chrysaLids. None of the experimentat group eclosed as

adul!s -
Prior to FuPation larval growth in bo!h shortday and

tonqday conditions was unaffected by the painting experiments'
Six weeks after diapause the exPerimental shortday Iarvae were
stillalivewhentheirhibernaculauereopened'Thus,itcanbe
inferredthattheacrylicbasedpaints$erenon.toxictothe
Iarvae.

Results of my experimentE done in Britain are 6hown in
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Results of.,,masking,' the white abtlominal rdddltprtcharea of end and 3rd instar Haryland vii-roy Itrvrorrith an acrylic black paint prio. io,riapauee tr-,n13!11, esoc t ?oC), lgio ritata.

No. of No. avg. Wt. avg. No. daysTreatment larvae diap_sgEi!.s___lts____ls_ jJ-{p-E-urs"_

TabIe 1.

untreat€d
controls

t reated
controlg

experimental
larvae

TabIe ?. Growth of treated (painted) I'laryland viceroy larvae
exhibiting direct development in longday PhotoP€riod
(LD eO!4, e5o t aoc), {97O drte.

No. and 7.

No. of surviving' Expectcd
sum Chi
3q. (d.f.=1 )

Trcrr.monr. larsap (t-n nrrDa) No- Survivino (YateB)
1Z

17

18

111

17

17.

21 .1

24.A

2'l

13

?o

?o

Treated al ive
controls ?3
(clear) dying

Experimental al ive
larvae (black) 36

(a47.'

( 167.)

(367.t

?1 .O

4.O

30.24

o.08

(p * a-77,

69.23

( o(.OOi )z9.o 24
dvind ?3; (64Y., 4.76

i The survival rate for untreated L. erchlpput larvie
(instars {-3)= o.44, and mortality= O.ta. The expected
numberE were cal culated using these values.

, 20 larvae diad as prepupae, three aE pupae.

water soluble acrylic paint used eariler. However, these results
are inconsr.stenf, with those of group III B, in which six of seven
larvae, having both their saddlepatch areas and stemmata painted
black, formed hibernacula and diapaused in shortday photoperiod.
Two of sil{ larvae in Uroup III C (having only the stemmata
painf,ed black) did Iikewise, but three others showed partial
development beyond 3rd instar before dying, despite the shortday
condif,ions to which they were exposed.

Alttrough resultE of other experirrents suggested that
diapause termination occurred equally wel] under both shortday
and longday photore,Jimes (Platt, 1984; per. obs.), I suspect that
the 4th and 5th larval instars do remain photosensitive. Certain
addif,ional observations of nrine 5upport this contenlion: Iarvae
reared either under continuous light or in compleLe darkness
almoEi invariably died. Molting larvae and prepupae seerft to be
especi.ally Eensitive !o photopha6e disturbance or alteraLion.
Presumably this is because the diel hormonal neurosecretory
rhythms influencing growth and development (mainly those
involving brain hormone, juvenile hormone (JH), and ecdysone)
remain unregulated, so that each seFarate $ecretory rhythm drifts
out of phase with the others. Additionally, shifting photophase,
or subjecf,ing larvae to both artifical pholoperiod and ambient
cycles of differing lengths at the same tirre cause the larvae to
exhibit vi ral-I ike symFtorrs, whi ch I have f,Ermed "phot operiod
disease". Death usually results from such treatments. Often,
the grayish-white dorsolateral abdominal saddlepatches of these
Iarvae become discolored, and turn a rusty orange-brown as these
effecte lake place. LarvaI death uEually is aesociaf,ed with
molting (or the larval-pupal ecdysis) in such cases (Plattr par.
obs. ) -

A few Iarvae that exhibited the above syrnptoms were eent
to the USDA Insect Pathology Laboratory at BeltsviIIe, HD for

, one larva died in ";;h-g.;;;-E;io;-ti. 3rd insrar
Tables 3 and 4. The longday and shortday untreated cont,rols(group I) Either developed] Lr-"'Jiiprureu at Srrl instar aEexpected. The clear paint treate,f iontrots tlid likewis"-<g.or.rpII), srith n = 6 in-each. Coating 

"iin., the sadillepatch or thehead sterrmata with 
_ 
clear poiVu.*ttr"e paint prorluced nodeterimental effects on the treai,ed'controt larvae.However, among the three experimental subgroups (III, A,B, and c) of long.lay r*p.rirr.ili larvae coated wit,h brackenamel paint, mortality- among .1g larvae (n = 6 per treatment)was laoz- Host 

. mortat ity oicurreJ- but*o*r, the 3r11 instar andpupation, just as it had in ihe e.rti".'exf,erimenf,s.Eleven of these longday ext,erimolrl,al insects rlierl eitheras prepupae or pupae, rn groi,p III c, rn wniit Jniy trrestemmata were painted, lh* h;rJ 'r..rp,*,rle 
r cr,,rined attached tootherwise normally formed pupr* 

- 
ir, 

-'ttr.r* 
(d$c$_ mii."...pi.examination of these pupae 1ndi.:dted l,hal, thu prohler, was nof,simply a mechanical faiiure t" *[rj-ir,*;rmintorl trfl,nd rapsules,but rather that the head ,",Jlon-'-ii"*rf had n(,t ,r,J*.gor.metamorphosis. No pupal cuticle was fourr,l trrrrletlr tho larvalhead capsules. A number of ;p*;;;*n* of urlr.rtl t.o[,i,loptera(including two Limenitis) have -;;;; recorrlcrl , l, wlrlcir ttinhead resion r"rlin:l 131""i iH;;"., 1a76i Brrwrr, t,)lalStammenhaus , 1979i platt, 1979) .

Among 1S experimental shortday larvae (groupr ILI A, U.and C) eleven dieil between tt" SrJ-i"rtar-antl the pupal 0tr!r(Table 4). All ,1* larvae..;"- ;r;re III A, which hail thcsaddlepatch reqion covered with biacU enamel paint, died aslarvae, ruith three of them (5O7.i ,feviioping beyond the diapausestage. Thus, there appears to be some inhibition of thediapause response in-thii ,"lg.orp, |ossibly as a r{irect resultof maskins the saddlepatch i.."1' '-rn" Ir".r.- ;;";;i painrappeared to provide a morE solid and uniforrr rrasl: than did the
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Table 3.

I t tr l,nrrrrt

l. tlrrl,r rrl,orl
rottl,rlln lt

I I. I r rel.prl
rorrl,roll
(r: lrar )

IIL. Experimental
! roups
( black )

A. SP only 6

B.5P&S 6
C. S only $

No. of Nrr. O Z,

ler vlt ilylil,J

6 ( 1002)

6 (10ax,t
6 ( looT- )

Nn. AduIls (A)
or

llt ["r$"r,nlnsgln__(|-|]

:i(A)

No. of No. l! 7.

No, Adults (A)
gtagesl orrtr0rrl

a [, ilrrntlr

4th, 5th (3) O
PP, P
Srd, PP (5) O
sth (3) o

Growth of lon,lday experimental anrl control groups ofI'leryland vic6roy larvae (two Fl broods, UMBC 6tocks)rcared in Liverpool, Englanrl rluring May_June, 1?76.
.(Longdey - LD 1619, Z3o t eoc). SF- geAOtapatcher,li* rl,pmmetn.

fabl€ 4. Groerth of shortday experimental and Eontrol groups
of Maryland vicoroy larvae (two Fr broodr, Ul,lBC
stocks) reared in Liverpool, England during ['lay-June,
1974. (Shortday= |-p 1211?? 23oC t zoc). (SP=
saddlepatchesi S= stemmata).

r

t t l('-lt7.l t)

I. Unt reated
controls 6 O

II. Treated
controls

A. SP onlv 6 O -- 6 (H)
subtotals 1? O -- 1?

6 (H)

A. 5P only 6 0
FrsP-&s 6 1(16.62) IsuttoT"Ji*-JE- ? (11.1y.) W III Experimental

groups
A. 5P only 6

B.5P&S 7
C. 5 only b

6 ( 1007.)

1 (14-37-, 3rd
4 1677-'

3rd (3), 4th, O
5th (2)

3rd, PP
6 (H)
2 (H)

:.a
subtotals 18

pt

5th (e), PP
P

insf,arBi PP= prepupae; P=

larval ( see text ) .

sLagei: 3rd, 4th, 5th larval
PuFae.

head region of pupae remained
6teges! 3rd, 4th, 5th
heed region of pupee

larvEl instarsi ppa
renained larval (see

prepupa, P* pupa.
text ) .

function. Similar mortality occurs when larvae are allowed to
pupate in continuous light, without any diel photophase.

If the above hypothesis is correcl, then these
larval saddlepatches may function simi larly to the r.rhite
Euticular patches Iocated betueen the antennae of diapausing
puFae of Antheraea si lkmoths (Saturni idae ) . ThEse latter
region$ act as windows, allowing the insect brains to receive
light stimuli through their dense cocoons (Shakhabozov, 19611'
t^lilliams & AdkisBon, 1964; t"liLliams et al. , 1965). The abdominal
saddlepatches persist in the latEr larval and pupal stages of
Limenitis, where they possibly remain active in photoreception.

Hink5 (19751 demonstrated that larvae of a number of
arctiid, noctuid, end sphingid ,rrothE aIl possessed a bilateral
segmental series of peripheral neurosecretory celIs, located in
al I three thoraci c segments, and in abdominal segments one
through eight. Hp beleived these single cells or smallganglion-like celI clusters functioned aE neurohemal organs.
Likewise, Beck & ALe:<ender ( 1964a, b, c) have reFortedphotoperiod-induced diel secretory rhythms that involved the
hindgut hormone, proctodone, in mature larvae of the European
forn borer, Ostrinia nubilalis (Hijbner). In this species,

analysis, however, no pathogens were found in the larvae. gnly afew yeast cells wEre present in the larval haerrolymph followingdeath, and an ,,environment*f f*.ior,, was suggesied as theprobable cause of death.

Discussion and Conclusions
The blact: painted e;<perinrenf,al larvae rearetl in Ion,ldayE,hotoperiod e:<hibiterj normal' gro*tf,-*nd lrrtially formRrl LyFic,nlFrepuFae. The prepupal 6ta,Je in Llmrnltlf, usujrltv tiitr nterut24 hours before ecdysis o..Jru. --Aft*. 

aboul lil horrrr t,lrrexperimental larvae begSn to .tet,yrlrater and l,hnn r,nl,t,ilyshrivelled and die,l- ihe blacl: f*iit .orr.rn,J tl,e silrldlrFict,( lrrras considered to be a probable cause of sotrre phy*ioIo,!t(drl
9i.t:rd:l inhibiting nretamorphosis. Very rikely, juvenilo hormorre(JH) tit res remainerl high in t,he laivat haemolymph, rather t,hanEhuttin! down as they io in no.."i Larvae. rf so, then thesaddlapatch reqion quite likely ierveA some FhotorecepLive

5th (6), PP(6)
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lrhich lacks an abdominal Eaddlepatch pattern, the hormone
released into the haemolynrph subsequenlly stimula!ed the insec!
brain.

Beck (194O) noted that Fhotoperiod entrainment of diel
behavioral rhythms that involved such acLivities as fI i,ltrt 'se:<ua1 behavior, and oviposition, as well as larval Iocomotion
and feeding, depended on the duration of the scotophase, rather
than the photophase .ES-t se. In a1I, he recorded l5 rpecier o1'
Heterocera, representing nine fatr'ilies of Leprdoptera" [1owever,
all st,ecies were rrocturnal mo1,l's. l)irrrrral 1..r1 I'irlol,l.pr.r, su( [r itti
eIl 5F,pr: )e! r.l1' tpnr5,er,,rl,e [-imeniti$, rr.ry r{.1,llonrl l,o l,he
Ft'ol,otrl',rt,c rl,r*11" lilr(l' l,r,l',rvr0t,rl ,rtl.ivtl,tfl,,,r,r hrhr:rrrattrlunr
(oil!tlrrr l,r0n, l;rrv.rl l0r0[r0t.ron ,urrl ll,prlln,J, ,rnrl 1'rrpal,ron of len
o((ur 1l l,l'(, lr,;lrl.1,lr,.rrf ol l,l'('rlri,l ryilo. llie results in this
l-,d[ret 5rr,1,-;+.rL ,:r f,li(,1,o,'iiln,, I l,rvc role ol tti(i saddlepatCh in
Lrmenitis. /l,.l.lrtrorr,,rl +.:r[,r-,r rrrrcnt5 are pl.rnrted to f urther test
tlie 1ir.rrsrl:rIrty ttr,:rl. tlit:r pale nrt.d-abdominal saddlepatch o{
admiral buttr-,rfly Iarvae Fossibly may be p'hotosensitive.
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Observations on Gnorimella matulosa (Coleoptera: Scarabaeidae!
Cetoni inae )

C. L. Staines, Jr.
33OE Decker P1.

Edgewater HD e1O37

Abs t rac t

Gnorimella maculosa is considered rare in collections'
During 1ggg, ten ifecimen, were coI lected t hroughout l"laryland.
This species may not be as rare as is indicaled frolrt
collections.

Gnorimella maculo€a (Knoch) i5 considered rare in
collections (Hinks , lS=2, l95A) ' Staines ( 198&) reported this
;;;;i;;- i;"* charles, Howard, Montgomerv' and Prince 6eorse's
Counties. Glaser ( i987) recorded no additional localities'
There is Iit,tIe published informaf,ion on the biology and life
history. Ritcher (1945) states that cetoniid larvae feed on

"i,J"ni. 
matter in soi 1, decaying woorl or trash ' and other debris

accumulated in the hollows- oi trees' Hinks (1957) collected
Bpecimens flyin! around Cornus rugoEa Lam' (Cornaceae ) ; hE

;i;; trm*".ir",1 th; folrowing fio,ller records for adults!
iiiio,renuron tulipifera L. (Hagnoliaceae), Rubus sp. '
CrataeEus sP., l"lalus eF' (Rosaceae) ' and Rhus sP'
ier,"i"ii"c"".l. Staines (1iS6) recorrled specimens collected
from dead red maple (Acer rubrum L" Aceraceae) ' eastern
redbud (CerciE canadenEis L. , Leguminosae ) , and flowering
dogwood flowers (C. florida L.)'

During 1988, ten specimens of G' maculoEa coI lected
in l"laryland were seen by the author (unleEs noted the specimens
are in the collection of the author):

Anne Arundel Co. ! Edgewater, 27-3OlV/'1588, taken in blacklight'
tuo sFecimens.

Baltimore Co.: Soldiers Detight Natural Area, 14lVIl'l?88' taken
in a southern pine beetle pherorrone trap'

Cecil Co.: Elh: Neck State Forest, E/Vt"/1988, taken in a

southern pine beetle Pheromone traP'
Garretf, Co, ! Accident, 5/VII/1?88' t'aken in an Allison-Pik:e

trap, four specimEns in the Haryland DeFartment of
Agriculture Collection.

Somerset Co.! PrincesE Anne,9/V/1988, teken in a southern Pine
beetle pheromone traP-

tlorcester Co.-; Girrlletree, 17/V/19AA, taken in a southern pine
beetle Pheromone traP-

TheBe recorrlg indi cate that G' meculosa is more
common than indicated from collections- The EFecies apFearE to
frequentr wooded areas and is a strong fI ier ' The southern pine
beet le pheromone traps contained frontalin plus lobIolly pine

I

I



turpenl,ine.

Ritcher, P.0. 1945. North Anrerican Cetonrrn"re. ltuIl. [(errtuck:yAgric. E;rpt. Stn. N0.4.26,39 pp,.Staines, C. L. 1986. An annotated cf,eci: t.rst of(Coleoptera) of l,laryIanLt. MD t]nlomol. i](
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Additionai record$ on Haryland SilphidaB (Cnl.Eoptera)

C. L. SteinB$ ' J r.
3302 Decker Place

Edgewater, llD 21037

Abs t ract

Additional county records are presented for Necrodrr
surinamen6is, Silphe emericena' oiceoPtoma inaequale' O.
noveborecen6e, NicrophoruB orbiEollis' N. Pustulu$' N.
sayi, and N. tomenlosus' NicroPhorus defodians iE
charact orized and the k:ey in $t,ainer ( 1987) is alTrended to
include this species.

Eitaines l1S&7, revi6wBd the 5i15'hidae $peci.es known to
o{cur in or near Haryland. Aftar that artic}.e waE submitted for
publication in 1984, an BxceIlent work on Canadian SiIphidae t'ras
publ ished by Anderson & Peck ( 1?85) ' Ln t hiE work thEre uerE
several generic changes affecting common Maryland species plus
ran'!e maFi of all Norlh American species.

Since 1?84, collecting in Maryland has yielded the
following new county records and one 6pecies tha! was not
included. The museultrs and collection$ 'dhere the sFecimens are
depotsited are noted by the'following abbroviations in the textl
USNll, National Mu$Eum of Natural Hi6tory, Smithsonian
.l.nBtitution; FSCA, Florida Sl,ate Collection of Arthropods; l'lDA'
llaryland DeFartrment of Agriculf,ure; CLB, C' L. Staines, Jr'

Necrodes surinamensie (Fab, ) ! Caroline Co, ! Preston'
A-VILI*1?88 (FSCA). Charles Co. ! Indiantou,n, l9-VII-1944
( usNtl ) . Dorchester Co. ! Rhodesdale, 28-I.ll-1?89 (FECA).
Sonrerset Co.: Princess Anne, 7-vlII-1988 (USNl"l, FSCA). Talbot
Co. I $eih State Fore!it, Ag-Vl-1988 (U$Nl'l) .

Silpha americana l*.: Talbot co. ! 5et,h Stata Foresl,
a9-vL* 1988 ( USNI,I) ,

Olceoptoma inaequala (F'ab. ) I '[albot Co.; Seth State
Fors$1, 29-VI*198e (USNM' F$CA).

O. novaborac6ne€ (For6ter) ! 'IaIhot Co.; Seth stat,e
ForBrit, e9-VI-1988 (USNM, FSCA).

Nicrophorus orbicollis Say: Calvert Co': St" Leonard,
19-V-1989 (FSCA), Caroline Co,: Denl,on, 14-V-1989 (FBCA).
Dorchester Co.- Reliance, 16-V-1989 (FSCA). Ouean Anne'5 Co' !
IngleEide, a1-V-1989 (FSCA). Sorrerset Co; Princess Anne,
25*Vrr-1988 (FSCA).

N. pustulatur HerEhel: Caroline Co: Harmony'
eO*V-1989 (FSCA). Carroli Cor Elderrburg, 19-V-1989 (FSCA).
CherIL.s Ccrt Haldorf, a1-v-1989 (FSCA). Dorchester Co. !

Rhodr6dalp, A8-lIl-1989 (F$CA) , Howard Co I Woodhine,
6,"V,tt-,1988 (USNH, F[iC/.\).
15*V.ItI".1988 (U$N|,t) .

N. e ayi L-a6orte I CIarl*:sville,
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Book Review* Acarology- I'litee and Human Helfare. T. A.WoolIey. John t^liley & Sons, New york, 19gg. 4g4 pp.$57.50

As most of the general te;rts on the Acari are out ofprinL, this book is a weLcome addition. parl I is anintroduction to acarololy,. beginning with an overview providin!general information about the Acari] Lheir ecologicat ioiaiions,
"n9 !f,* major ways they affect people. Chapter 2 rli.scusses Lherelationship of nrites and other arachnids, and provid*, L"f, f"the subclasses and orders of the Arachnids.

Part IL focuses on the anatorry, si.=e, integurrent,chaetotaxy, internaL morphology, f.eiin,l habits, ieprorluctionand pheromones.
Part III is on classification. Each of the f,wo cohorLE(Parasitiformes, Acariformes) and seven orders (Opilioacarirta,

Holothyrida, Gamasi.da, Ixortirla, ect ineJi,ra, Ast ignrata,Oribatida) are characterizerl. Many families are describedbreif ly, and e:(emplif ied.
Part IV delves. into the hist,ory of acarology an,1 lheecology of mites (ChatFer p3). Reterences are providerl at theend of each chapter.
The auLhor has provided a superb overview of the subjecfof Acarolo'Jy, however, this booli is not intended as a syiieiaticte:rt.

E. J. Gerberg. Insect Control & Research, Inc. Baltimore, tylD?t??8.

oueen Arn0r$ (10": Ruth$bur,!,

Houard C0. I
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$n tlh $itate Horgst, ;:9-VJ.".1988

CarroIl Co.: Harmpstsad,
Seth State l-i orest, 2?*VI..1988

tomrntorus Weh0r !
(USiNI'l ), T';rltiot C0. !

N. defodlen6 Mannerh0inr
DesicriFtionl Pronotum quadrete, with !ridn lateral and

basal rrar'Ji11$. Antennal rluh ent irel,y hlaclo: . Metasternal
Fubr$(ense dense, yeilo'r, metepimeron 'Jl6hrous. Hind tibia
strai,Jht. HIytrraI Fatt6rn vflriab1F. 1A io 18 mm. irr length,

Ecologyl Nicrophorus defodienE i$ found prinrarily irr
fore$Ls. Aduit$ do not bury carcassa$ but conceal Ifrerr under
leaver and othHr d6bris (ArldHr$on & Peck:, 1985).

Distributionl T'ranscontinenal in Canadat Californi":,
Washington, nra,Jon, Irlaho, Montana, tdyoniing, and l,!ah on tfre
ws!ii coast; on the east coa$t lnlaine wogt to North nrrd $outh
nakota, sorrth t o North Carol i.rra (Anderriorr & Pecl.: , 1985) ,

S[,ecinrens erranri.fled; Garrett Co.l Hitt inger, 1*VLI*198S,
?9*VIl-1?SA (U$NPI, ti$Ci\, tlDA, CL"ti). A total of e7 sFecirrr.nr ot
this sprcie$ wclre ratr'tured. Ttiis st,ecieB (fln he k:eyed urith thr
foll.owin,J rrotli,ticat,ionu to the Nlcrophorue l.:Fy in $tairres
( 1987) !

6. Thrr$ ternrinal $rgflrrnts of antennh bIa(k .......*ra
Thrae Lerminel segrrents o{ antonna red. ,.,. "..,.76a. Base of elytral epiplnuron orange, with t,rebasal blackl
spotr.. verpilloides
Bage of elyral epipleuron entirrly blacl.: .....defodienE
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The Genus Meropleon Dyar (LepidoFtera; Noctuidae'
AmFhiPYrinae) in HarYIand

H. G. Stevenson
7?O Riversirle Terrace, AnnaFoIis' l"lD 214O1

Abstract

Four years of continuous collecting have shown that two

sFeciee of ite genus l"leroPleon are resident in l'laryland' This
is f,he fj.rsf, rePorf, of the occurrencE of M' titan' and

confirmE the presenEe of l|. diversicolor' ElacklighL
trapping near rrarshy habif,ats during SePtember and October nray

reveal ih" p..re..* of on. or rrore of the remaining species'

"Meropleon is a distinct and isolated genus of five
species endenric Lo eastern Norf,h America"' Of the five
,lescribed 5Pe.ies, only one, M' diversicolor (Morrison) ' is
recortled from l'laryland. This record i5 based on a single
sperimen in the lol lection of the National [*luseum of Natural
iirtory (Nl'lNH), Snritl'Eonian lnstitution, and is labeled "Md"'
(Ferguson 

' l?Ae) .
NightlY Eotlecting with

Southaven, Anne Arunde I County '
stale, has confirmed the PresenEe

Meropleon titan Todd

UV lights from 1985 to 1988 at
and at other IocationE in the

of lleropleon in HarYland.

(Hodges * ?4e6)

Heropleon titan was l';nown only from South Carol ina'
MississipFi, l"lis5ouri, and norl,h central Texas (Ferguson'
198?). The flight period is e4 September to 1O October' One

specimen rearerl i.om Iarvae found borin'J in corn (ZEa mays) UO

June 'l?57 errrerged as an adult 26 September (Ferguson' 1?82)'
Two specimens of M. titan were collect'ed 29 September

andl0ctober.lga6atsout.haven(5Leven5on,1987)'sincethat
time an additional sFecimen collect'ed ?4 $eptember 1945
( previously misidentifierl) , seven from ?7 5epl'ember to 16

Octouer tqAZ an,t seven from 18 September to 16 October 1?88 heve
been irlentifierl from the same Iocality. An additional specimen
of M. titan was coLlected at Ed'Jewater, Anne Arundel County'
on ?6 September 1988 by C. L. Staines. This locality is also on

the Souf,h River, about one mile from Southaven' These recordg
extend the distribu!ion of lt. titan from Sout'h Carol ina to
t i'leuater l"larylanr1, a tlistance of about &OO miles' Tha

cotlection sitL at Southaven is within 2OO feet of tidal uater
of the South River, an inlet of the ChesaFeal'ie Eay' Very 1 ittle
rrarsh grass has survived the onslaught of "civil izaf,ion" and
corn is no longer cult ivated locally.

A total of 18 specimens (see TabIe 1), fift'een male and
three {emale I'1. titan, have been collecLed bet,ween 1A

Sep!ember antl l6 October during the four 6easons 1985 through
1988. These ara more lhan are l':nown from ony other loEaIity



a2

(Fergusonr pErs. comm.).
season, particularly in
additional colonies. Five
Nl"tNH collection.

tz

Intensive collecting at the right
tidewater ar€as, may well reveal

specimens have be deposited in the

Table 1. Blacklight collection of l"leropleon in l"laryland
(1985-1984). JDG= John D' Glaser; CLs= c' L' stainest
HGS= H. 6- Stevengon'

sp-e-grsr N9-5P-c-Elgc-El Lo cat i on Dat es

l"teropleon divereicolor (l"lorri5on) (Hodges * 94?7 I

Meropleon diver5icolor was first taken at Southaven on
?7 September 1985. Another speci.men was taken near the South
River on '13 August 1988 by John D. Glaser. The only eastern
shore record is 24 September 1986 at Ouaker Nec[,{ Landin,], t(ent
Co.. Eleven other recent specimens have the following data
(number of specimens noted in parentheses): Harford Co.- Otler
Pt. Creek, 4 September 1gB7 \ 1); Garrett Co.- New Germany State
Park, ?'1 September 19AA ( I ) ; Glades of Cherry Creek:, 9-29
September 19AA (5); Cunningham Swamp, 24 August to 1O September
1984 (4).

Meropleon diversicol.or may be distributed throughout
the state as these sites e:<tend from the eaEtern shore (Kenf,
Co,), i.n the tidewaters of the Chesapeake Bay to the mountains
of westernmost Garrett County. The flight period in Haryland is
mid-August to the end of September (see Table 'l), peaking thp
last tuo weeks of September. This peak is two weeks earlier
Lhan M. titan.

Meropleon ambif uscum (New,rran ) (Hodges {+ 9424)

No record ol M. ambifuscum is known from Maryland.
However, it.s known distribution is the eastern United Stateg
from Connecticut and Plichigan south to South Carolina,
Hississippi, and Arkansas (Ferguson, 198a). This suggests that
1t should occur in HaryIand, Specinrens should be checked
carefully because of possible confusion between 1,1.

diverBi color and f,l. ambif uEcum.

I'leropleon cosmion Dyar (Hodges * 94?5)

Ferguson ( 1?8e) did not record I,,1. cosoion north of
North Carol ina. Eight specimens of M. cosmion were
collected during the period 2-18 October 1?88 in Eurlington,
Atlantl c, and CaFe May Counties, Neu Jersey by Dale F.
Schweitzer (Schweitzer, pers. comm. ), The host plant appears to
be sugarcane plumeqrass, Erianthus giganteus (Gramineae).
Erianthus giganteus is common in suamFs and mosit soi I on the
coastal plain of Haryland. Blacklight Lrappin! near growths of
this grass during the first two ueeh6 of Ortober wilI
undoubtedly establish t,he preEence of this moth in I'laryland.

l'leropleon cinnamicolor Ferguson (Hodges * ?448'1)

DiEcovery of this species in Haryland is a remote
possili i ity as it ha6 never been foun'l anyrlhere other than the
[Vp.--fr."iity on the ioutt' si'le of the South Santee River' South
Carolina (Ferguson, 1?8e) ' Collections lrom the tidewater salt
marshes near the mouth of the Bay rturing Bctober and November

should be insFected carefully for this species'

SummarY

Of the five rlescribe'l species of Meropleon' tuo (M'

diversicolor and I'1. titan) have now been collEcted in
fli.Vf"tt,f. HeroPleon diversicolor' previously !:nown from a

iloubtful sFecimen, ipp**tt t'o be 'listributed sf,atewide' Limited
**p".i"n.. indicatei a larger population in the west'ern mountain
lri- r,illrrtt. Meropleon- tiian is a resi dent of tidewater
fl"iVfi.,f, at least in the headwaters of the Souih River' as

evilenced by its aPPearance each year for the Fast four yearE'
I'teropleon *rblfrr.utn,' it here, would be e:(peEted west of the
Ch.rap"al.r. during OctobEr and November' Meropleon cosmion may

well exist in local colonies in coasial areas' Meropleon
cinnamicolor should be thought of ag a remote possibility in
Lirlewater I'laryland 5a1t marsh habitats '

my sPecial thanks to D' C' Fergueon' USDA' SEL' for
criticism and suggestions in preparing this paper'
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Tidewater Maryland- CentraL l'lississippi Lepidoptera
Stevenson (1988a, b, c) reported aIl five species ofI'l3taxaglaea (Lepitloptera! Noctuidae ) , Dasychi ra 

"iiir..or"(Palrr) (Lepidoptera: Lynrantriidee), and Xestia bolli (Grole)(Lepidoptera: Noctuidae) fronr Tidewater l"raryLanrl. AIl of theseexcept l,letaxaglaea inulta (Grote) have been taken in centralHississippi. The records are surrmarired below:

M. viatica (Grote) (Hodges No. ?944')r 15O specimenE. H1ndE,Warren, and Rankj.n Cos, October to Harch.I'1. semitaria (Franclenront ) (Hodges No. 9?45) : E specimensVickEburg, [,Jarren Co. 31 December 1gg1; pearI, Rant, inCo.26 Decerrber 197O.
H. australis Schweitzer (HoLlges No. 9943.1 ): Z specimens.29 January 1991 and 1g Novetrrber 1?A1. Vi cl.:sburg, l^larrenCo.
N' violacea srhueitrer (Hod,JeE No. gs4i.err 7 specirrens,all Vick:sburg, [,Jarren Co, Eg Decenrber teet, e-January1SA?, .17 February j9AA, 3 Fabruary 1984.D. atrivenosa (Hotlges No. g?9gl | 1j specimens, al I Eovinaor Vicksburg, l^rarren Co. ,1 May, E June, Z July,4August, ? Sept errrber, 1 0ctober.
X. bollii (Hodges No- 10?36) ! I sFecimens, alI Hinds andRanl,rin Cos. l Harch, l October, ij November.

l"letaxaglaea viatica l,:nown to Stevenson frorTr a singlesFecimen, is comrron in central l,lissiEsiFpi, the others are notcommon either in Tidewater l,laryland or ceniral l,lississippi.
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Eook Review- Silent Spring Revisit€d. C. J. l'larco, R' I'1.

Hollingworth, and tl. Durham (eds. ). Am€rican Chemiral
Society, t^lashington, D. C. 1987.214 pp.917.9a.

That Rachel Carson'E book Silent Spfi:fS wat controversial
is unre{utable. ThaL all the predictions and Etatemenls were
correct is questionable. That the book is important is a fact.
Silent SALiEg Revisi.ted ie based uFon a syrrposium organized to
"address the iEsueg that Rachel Carson raised and to focus on
f,heir pertinence for the past, present, and future". The
contributors provided an excel lent cross-Eection of opinions on
al I sides of
evident.

lhe issues- though the bias of the auLhors was

Shirley Eriggs, of the RacheI Carson Council, .Lnc.,
starts with a discusEion of the vision and le0acy of I'ls Carson.
Hs Briggs discusses Carson's motives, the reaction to Silent
5pI}"gS, and then goes on to ttre comprehensive view. 5he states
that "we at Rachel Car$on Council have yet to be shown a valid
exarrple" (of inaccuracies or nrisf,akes). G. K. Kohn of Zoecon
Corp., in chaFter 10 points out some i.naccuracies, though
reco!nizing Carson's achievements. Xohn's chaFter iE an
excelLent balance of the conflicting values of a pragmatic
approaEh to agricultural productivity and the preEervation of
the environment. John Moore of EPA reviews the evolution of
government re,lulations. He staf,es that "the extensive
requirements for current regulation do not always provide clear
insight as to appropriate action. For example, the technical
capability to roulinely analyze in part6 per million, billion,
trillion or quadrillion clearly surpaEs the toxicologists'and
other scientist's ability to confidently interpret hurran or
environmental risk". Unfortunately, EPA ge!s blamed for not
doing enough by envi.ronmenl zealots and for being over zealous
by the producers and users of pesticides. It may be of interest
to note that the National A,Jricultural Chemical Association
estirraLes the cost and time of developing a pesticides, from
test tube to the nrarket, to be $40 nri 1I ion and I years. I'lost of
this ir to fuIfilI EPA testing requirementE.

C. F. tJilkinson of Cornell University continues the
discussion in a chapter on the science and politics of
pesticides. He very succinctLy states "For the lasl decade and
a half emotional belief, often verging on hysteria, has a:risted
in the United Stat,es that society is being slowly poisoned by
pestj.cides and other products of modern chemical technolo,Jy.
DespiLe the facts that we li.ve longer and generally enjoy a much
better quality of Iife than ai any other time in our history, \de
have become a 60ci.ety consumed with fear and obsessed by the
risks in our li.ves".

Chapters 4-7 assess the toxicily of pesticides to aquatic
organisms (by Nimo, Coppage, Pickering, and Hanson of EPA), the
impact of pesticides on ground water contamination (by Carsel
tsnd Smith of EPA), and the irrpact of pest icides on bird
populations (by R. J. Hall of FiEh and Wildtife Service), To
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'luote Nimo, et a1. "while ridding the world of k,eeds, ueeviLs,
and webworms/ Be careful of fins, fur, and feathers".

J. E. Davis and R. Doon in chapter 7 review the human
health effecl,s of pesticides and discuss acute pestici.de
poisoning, including suicides; cancer rieht residues;
resistance; and dispoEal. The beneficial aspects of pesf,icides
in relation to public health are neglected. Rosen and Grech
present the evaluation and impact of analytical chemistry of
pesticides.

Virgil H. Freed of Oregon State University, in chapter g,
covers the global use of pesiicides and EoncernE. Freed poinls
out that despite the continuing and spreading controversy over
the uEe of pesti.cides, the use of Euch chemicals has increased
annually by 4-57. on a globaI basis since the publication of
Silent Sp_fj!-n_S. t'lost, of the pesticides are used by developed
nations, He nrenlions a study in which pesticide poisoni.ng was
E:ramined in a number of countries. He estitrrates a rate of
?.9-4.8 per lOO,OOO persons, with a mortality rate of 5.52.
This corres Lo O.16-0.26 Fersons per 1QO,000. If this fi'lure is
corrpared to ttre worldwide morbidity and mortality for marlaria,
I beI ieve nrost developing nations would consider the benefj.t far
!reater than the risk.

G. H. Kohn presents the olher side of the coin in chapter
1O, agriculture, pesticideE, and the Amprican chemical induslry.

David Pimentel of Cornell University, in chapter 11
quesLions "is Silent 5p--f_13.,1 behind us?". He starts wiLh "Fewer
pesticides problems during the past tuo decades" and then
follows with "IncreaEed pEsticidE problems during the past two
decades". His figures on pest i.cide elfects on crops seem to be
at odds with Hohn's comments. Pimentel estimates a negative
impact on crops of aboul S70 million annually. Xohn states that
the additional wealth created by lechnology to be
t59,1e5,OOO,0OO. Pinrentel states LhaL 37.l ol alI rrops is lost
annually to pests in spite of the combined use of pesticidal and
non-chemical controls. .If this is correct, what uould it have
been without the use of agrochemi cal technology? He concludeE
that pesticides will continue to be efferlive pest controls but
the cha).1enge now iE lo find ways to use lhem judiciously to
avoi.d many of the environmental ha:ards and human poiEionings
that exist today.

lvlarco, et aI. conclude the volunre with an overview of the
symFosium. They point out that 5i lent Sp-rm_,1 lead society to
evaluate the new teEhnoloqies in tBrms of risk versus benefits.
Whereas Iower levels of peEticides can now be detected, the true
significance of these smaLl aflrounts of pesticide residues is
often ,luite uncertain. To:<icity evaluat ion is a complex Frocesg
with great uncertainties, and it does not provide answers thal
are nearly as precise as the analytical techni.ques. The diverse
opinions and opFoEing views betvreen nranufacture-user and
environmentalist are clearly seen in the chapters of this book.
There are fewer farmers and Iess labor available, yel nrore
rTrouths to feed, therefore thej.r seenrs no Iit:lihood of completely
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elimlnetlng chemical controlB in the neer future' Rethel CarEon

wa6 right in many ieifect6, .end in fewer reEPectE she wee

wronE. Nature, not JuBt hurranr gengrates itB ihare of

i.i.inrg"n" ind otrrei p-oaliono' Naiure and humanB both u6F

chemicals to their own adventagE' Tha human life rpan ir
i".i"t"i"g and blrds still sing' t"lhat RechFl Carson

;;;;;;ii;f,"d waE t; eet in motion a philoeophv or usins all
;;;i;" 

-i; controliin; pests, not relving exclusivelv on

Ehemi caL s '
E. J. Gerberg, Intect & control Research' Inc'' Brtfimore' MD

?.1?ZA.

VOUCHER SPEC.II'IEN POLICY

The Council on Collectiont of the AEcociation of
systematics Collectioni hae recommsndad the esiabliihment of
voucher BpeEimen poiiii"i for journals uhich do not currGntly
have such policies.--n-'outf'"t specimen is an organi6m perBerved

to docunrent puntisnea oi unPuLlished data' Authoritettvely
ldrntiflrd vouchrr 

'rit.ii.tt rhould br routlnlly dlrllnrtld to
;;;;;;"i the identity of organiims lnvolved 1n studlrs' vouEher

;;;;i;;;t "n*r." 
ttl 

-.re'lllitity and endurence of reBeerch
result6 beEeuie if,"V documeni the identit'y of 6tudied
;;;;;i;r.. Authore 'puuli6hlns in .the Marvland Entomolosirt
are urged to Uepooit'-voucher- sPectmant in recognired inseci
collections to,focument their reBearch' end to cite the place of
;;;;;ii 1n publications rElating to the reoearch'
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Observations on Two Beetleg (Co1eopl,era) Feeding on Rufiex
(Polygonaceae) in Maryland with a Revieu of the Litereture

C. 1.. $taineE rt Si. [*. $tainos
33O? Decker Place

Edgewater, Maryland alO37

During May, 1?89, larvd6 of two specier of Coleoptera
were col Iected feeding on Rurrex crlspui l*. (PoXygonaced* ) .
Eoth specieg $ere reared in outdoor cages for adult emergBnce.
Larvae, pupae, and adults have been deposited in the U. S.
National Museum, Some limited no-choi(e fEedin,J tests were
(onductEd to dEt.ermirle pol,ential ho*t pIanl, ranr.;e,

Hyp€ra axtmie (L"eConte ) (CurcuI ionidae )

Larvae of this specieB were collested on S l,lay l?89 irr
Vienna (DorchBster Co. ) . Il"re lnfested pIanl,$ were found in Iow
area6 along the margi ns of wheat fr:eId$ (Triti curr eeitivum
L, ). The first pupaa were observed on eZ Hay. Pupae wore found
in the soil, in leaf debris, and on the sides of f,he cage. The
Iast inBtar larva 6pins a tough, flexible, yqILow,.sh-oran0E,
Eilken cocoon. Adults renrain in the cocoon to hfrrden for eboui.
?4 hours after emer,ien{:8.

Recorded host plants {or H. rxlrria are Rumex
orbiculatus Gray (Popenoe, 1&77 a6 brittanica); R.
altissimus l^lood, R. crispus, and R. obl,isifolius L,(Puttler et aL, 1973); and Polygonum sp. (AnderEon, 197i).
In no-choice feeding ie$t,6 larvae would feed on R.
ecetogella L,, R. elti65imug, P. arifolium L-,, and
P. pennsylvanicum L. (Polygonaceae). Larvae sould not feed
on Plantego major 1.. (Planta,!ina{:eae),

0'Brien and l,)ibrr'pr ( 1984) record the [::nown distritruti,on
of H. eximie a$ LIIinois, lndiana, Iex,r$, Cnl,orerdo, Iowa,
Kansag, I'lissouri, Nebrasl,:a, and Manitoba. Anderson 11971)
recorded the specieE from Haryland when he described the larva.

Gistrophyrr cyence lrl*lshsinrer (Chrysomel {dao )

Adults, larvea, anrl e,J'Jri of G. cyanea wrr6 coll6ctsd
on 26 May 1989 in Brandywine (Prince Geor,le's Co. ). A female
col lected in coFula laid en e9g nraBs t,he night of ?6-?7 l,lay. A
f ield-coi Iected egg nras$ hatched ii9 May. 'l'he egg ma$ri Iaid in
captivity hatchad 31 I'lay, The firrit FuFxae w$re oh$erved on ??
I'lay. The f ir'*i adultri were rol. let:t6d 4 JunE.

Foree ( 1966) conducted feerling tests for larval and adult
host plants of 6. cyanee. Larval fEedin'! 'ras ob$ervEd on!
Rumex crispus, R, pulchgr t..., R, californicus Raclr.,
R, hymenossphalus l'orr., R. a(etogalla, Polygonunr
affine D" Don, F. aviculare L., P, cepitetum
Buch.-Ham., P. cu6pidetum compactum Hook. (as reynoutria),
Fagopyrurr esculentum I'loench., and MuehlEnbeckia $p.

7r)

(PolygonaceaB) ' In no-choice feeding tests larvae would feed on
p. aiitorium and P. pennsylvanicum'

The larva oi' G.- cyence wae illustraied in Eoving &

craighead ( 1931 ) . Howard et 41. ( 1984) publ ished a photograS'h
of an egg mas$.

FiraEitoids emerged fronr G. cyanea pupae' These uere
identified ae Microctonus gectroFhysae (A$hmead) (Hymenoptera:
Braconidae). Thie para;itoid atieck:s G' cyenea and G'

viriduta (DeGeer) an,l i',*s bEen reported from the Dist'rict ot
Colunrbia, South Carollna, and Virginia (llarsh ' 1g7St ' Voucher
speEimens have been deposited in the U' S' National Museurr'

A(knowlsdgement,ii
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"
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The genur Sprrgurl. Grot€ (Lepldoptarar Noctuidae, Acontlinae)
in Tldeuater Marylend

H. G. Strvrnron
7?O Rivarview Trrrace, Annapolic, l,lD ?{4O{

Abstrect

6prrgurlr .plcrllr end E. deme rrr reported from
Marylend for the fi rst time.

Thr !enur Spregurlr containE tuelvc Epecias in north
Amrrice north of Mexlco (HodgeB et rl., 1983). In thi U.S. it
ir a routhern end gouthw:ltern genui with only one epecieg, 8.
lro, record.d north of VIrglnia.

Daily coll.ction et U-V Iight treps for five year6 heB
dtrcloeed tha prsrence of iwo additional specier- B.
eplcalir and 6. deme et Southevan, Anne Arundel Co. I
alco report thcir col lEction at othGr locationE and speculate
thr por*lbIr pr.rsnca of 8. onagrur.

B. !.o (Gu€nCe) (Hodger *9127t

Epegurir lro, tha Common 6pregueia, was firBt recognlied 14
Auguit 1947 when a Bingle rpeclmen waE teken. Numerous sFecimenE
w6rc collEcterl from ?3 June to 1 Eeptember {?88 and 7 Ju1y to lE
Soptember 198? at Southhaven, EivaIve, [,Jicomico Co., by Mark J.
Rothcchild (MJR) and Battle Creek Cypress Swamp, Calvert Co.
(ECCS) by perk perionncl. Glacor report! ita occurrence west to
the pledmont (J. D. Gleserr p6re. comm.).

8. rplcrllr (Herrich-SchHffer) (Hodge6 {+?131)

Epegurle rpicrllr, the Ycl1ow Spragueie ii llBted in
Forbeg (1954) as Hrllcontle aplc.lle (Grote). Forbcs noteB
lts renge ar "Southern States to South America, north in AuguBt
end Esptember to OconeE, IllinoiE, Mlerouri and North
Carollna." Covell (1984) stete6 itr range eE'rVa. to Fla." with
detrr Aug.-Scpt. northward! Feb.-Nov. in Fla. end it,s food er
Broom-Sinek6root (Gutiarrezle ierothri€ (Pursh) Britt. &
Rusby, Compootlae ) . Hc elso not€E that t,he Norlh Ameri can
*ub:pecies ir 8. .picrlli apicelle (Grote). tlhile Holland(19O3, p1.29t36) illuctrates the female only, Covell (1?84,
pI.30l 10 and 14) giv.r excellent piEture6 of both male and fFmale
whlch differ con€iderebly.

The first Epeciften is a female collected at Edgewater 7 June
19Aq by C. L. Staines, Jr. and a Becond, a male, 17 July et
Southhrven both in Anne Arundel Co. An additlonal femele weg
tek.n 7 September at Battle Creek Cyprerr Swamp in Calvart Co.

Inarmuch eE two of the specimenB were taken before Augurt
it is intereriing to EpEcuIat6 that it iE a rare reoidant
rather than a "etray" and ui I I be found in proper plant
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rrrocleiion. Howevrr, rome othar host wilt probebly.-heve to bc

iUentifieU ds G. rrrothrrr tr not known from M'rylend but
;;;;;; 

-i;"t 
"gt", cinaua end weetern u's' to northern I'lexico"

<ioitu" IIX,). Thr hort mry br a cloerly rEldted Euprtorium
such eo E. rulolum Houtt., thi whlte Enekcroot' which iB
found in tide'rrit!r I'larYland,

B. d.lttr (Guende) (Hodges *91?A'

Covcll ( 1984) glveo the range of l'hiE Bpicier eE "Ky' and

N.C. to Fli. ". Fi itt col lected and recognlzed at $outheven 3
n"grrt 

-1?8i, arldltional 6Pecimsns hava been taken Auguel 1q' 22'
23-and?4.A5pecimlnwatcoll€ct€daoAuguitatEdggweter'
Anne Arundrl co. icu6l ana four at Blvelv6, tlicomico co. (l'uR)

eb and 27 Augurt. Four sFaclm.nl e'ere tr'Pp'd at Baitll Creek
Cypress Swemp ?3 Augutt to 7 EePtcmbtr'

Eeventeen BpEcimenB inina femaIE) of S' drm' have

been coIIcctEd in Anne Arundel, Calvert, end hlicomiro countl€6
1n tid?r.JdtQr meryland between 3 Augutt and {e S€Ptamber'
ip..guit" dtmt, tie southern SPragueia, i8 quite dlrtinctive
i; lattern and eagily recognizad. .However, tt seems to be rare
on e basir of atolt ten lro to onc drm'' On revarel
occaBloni both rpectes have been taken in the 6eme treP the 6amE

night.
This iE thG firEt report of 8. drme in Haryland'

8. onegrur (Guende) Hodg66 *91e6

Epaluala on.trut, the Blr(k-dottGd EPreguria' ran0es
from "N,C. to Fte., weit to l'liss. Aprll-Sept' Common' Foodt
Chinquapin and fieltl corn" (CovelI, 1984) ' Thir rpeclae io
e]$o dlctinctlvely marked, howEvtr, in Hotland ({tO3' p1'
ii.ill, llo ir riown but idontlfied 5i onrgrul which cen be

e ceuae of confuelon. In CoveI I ( 1984, pl ' 30' 16) onegrur it
shorrrn properly, For additional illurtratlon of 9preguaie
ipecies 6ee Himball (1965)'
' This 6Pecie$ probably occurB in tid6".,eter Maryland but it

r{,111 requirF conslsirnt trapping to find' As with demr'
tldawatei Meryland mf,y be 6t lts extremc range' Glvrn the
.mount, of fiiid corn gro,rrn in thir area es will as thc preoence
of Chinquapin (Eactein Chinquapin Certrnre Pumlla L' (Mill ' ) '
F.gacear) it ohould be found her..
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Rothrchild of Bivalvc' MD h.r providGd th. contCntr of hir trep
for rtudy. I would rlro llk. to thank D. C' Fsrguron , UBDA

Syrt,cmatic Entomology Lab, for confirming my identiflc.tlono'
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Table 1. Flack: l ight col lections of Spragueia in l'laryldnd
( 198',7-1989)

Spe g;r*r llq,--$.rr-e.ligsru l,sssIjs:r D-B-!s-$-

dama 6 (HG$) Anne Arundel Co. 3 Aug.*12 Sept.
3 (CLS) Anfle Aruni{sl C$. 3?*fl8 Aug"
6 (BCCS) Calvert Co. P3 Aug.-.18 $ept.
4 ( MJR ) hli comi ro Co. iiCr-f,7 4u,3.

leo comrron all lo(:alities i?3 June-ao $eptr.

epicali$ { (CL$) Ann* Arundel Co. 7 June
1 (HGS) Anne Arundel Co, 17 July
1 (BCCS) Ca1verf, Co. 7 $ept.

BCC$* Battlp Creok: Cyp,r'eus $wanrpg MJRH l'1. J. Roth*chil11l CL$=, C,
,-$-1c-v,ells-o!,,-- -
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de$criptae.
Upsalionsis

Universi,dad

l'lexico and
Canadi an

Bulletin

PIano,

\.,ll"rnr.rnn '
Ut'rmann,

Uhmann,

U[fl,iilnn,

Uhrfiann r

Uhffrann,

(.rhnr,{nn,

(Jlr[r1ilnn,

(.,lirrann,

Uhrnann,

1r3

E, 1931. Hiepinen aus dem hbllandischen kolonialgebiet.
?oologische Mededeelingen (Leiden) 131 178''17C.
E. {93J. Hispinen aus den Miiseen fur Tierkunde und

Viill*:erkunde au Dresden. ?. Teil. 3e. Eoitrag zur
Kenfltni$ der l{i$pin*in (Col. Chry$.)" $tnttiner
Ent oilrologische Zeitung q2r?19-22b.
E. {932. Sijdamerikenische Hispinen aus der Samnrlung des

Siettinor l"lu*aunrs und ilar nrninigen. S$. Beitr.eg rur
HEnnt,ni$ der Hispirren (Col. Chrys. ). $tettiner
Entomologische Zeitung 93!e60-e66,
E. 193e" Hi.$pinen au$ Brasi I i,on, ge5amfie1t

Pfi{rrqr l(eBeL, 36. Beitrag }ur Kenntnis dHr
von He r rn
Hispl,nan

Deutg chen). (Co1. Chrys. ). Hitteilungen der
Entomologischen Gesel I$chraf t 3t36*38.

E: . 1933, Dr$i noue siidarr+irilcaflirche l{it,pinen. 41.
Beitreg aur Kenntnis der HispinBn (Co1, Chrys. ). Folia
Zoologica et Hydrobiologi(a 5r77-81.
E. {933, Eino n*ue Caphalolie-Art aus Costa Rica. 4?.

Eeitrag u ur Xenntnis der Hispinen (Co1. Chrys. ).
Entomologische Bllitter e9: 168-16?.
E. 1934. Hirpri,rlen*.l"linen aus Costa Rica. 48. Beitreg iur

Kenfltni$ der lli""pinen (Co1.! Chrysonrelidae). Arbeiten
ijber Physiologische und Angewandte Entomologie
Ber 1 in-Dahl en 1 z27Z-277 .
E. 1935. Alurnug horni, nov. tlorTr. (Ctt1. l{isp,i*lae),

Revista de Entomologia Rio de Janiero 5!90.
E. 1935. Zwei neue HiEpinen aus Paraguay Beitrag zur

Kenntnis dar l{ispinerr (Co} " Chrys. ) No. 47. Ravi*la
Argentirra de Ent orrolo,iia 1! 13*14.
E. '1?35. Hispinen aus Brasilien (Co1. Chrysomelidae).

Revi$te de Hntonrolo,!ia Rio de Janiero $r4"7*59.
E. 1?:t:i. Naue l'li,sg,irron aus Costa Rica. Ll. T'aiL 5e,

Beit rag zur Kenntnis der Hispinen (CoI. Chrys. ) .
Entorrologische Blliitter 3'l ! 103*106.
E" 1935. Hisp'ingn,rttu$ FaraUuay.34. Baitrag rrJr Kenntnis

der Hispinen (Col.: Chrysonrelidae). Arbeiten iiber
l'lorpholoBische und Taxonomische Entomologie aug
Be r L i, n".Ddrh l errr E I P37* ?40 ,
E. 1935,. Siiidameril:uni*iche Hi$pinen aus denr Zoologie{:hen

Museum der Univer$itHt Eerlin. II. Teil. Cllnocarlrpa
und Anoplitis. 56. Eeiira,S !ur l(onntnis ddr'l,li$pi.nen
(CoL. Chry*. ). F'oIia ?oologica et Hydrohi,ol,oglca
8.3.?.7-235.
E. 1936. Amerikenische HisFinen aus dsrr Zoologiscl"ren

l"lr.r**urr r{er L,niverr,iit}itt llsrii,n. V. ]'oil I Di0 fiatt,unp
Chalrpur i. sF. 1'hunberg. 41. Beitrag zur Henntnis dEr
Hispinen (CoI. Chrys. ). Fe6t6chrift aum 60. Geburtsta,Je
von Pro{'nssnr Dr'. limbri],: Iltrand. lt$13*{tn?,

li. 19:i&. ArrerilraniB(he Hirpirrerr. III. Die Gattung
Cephalolia Chevr. (Col. Chrys. ). 57, Beitrag zur
Kenntni* der Hiipinsn. Revista de Hintonrologia Rio de
.Jani.oro 6l109*1'17.

I'luseen fiir
Ilsi,t ra,J :ur
) " Hi.Ener

130. Eteil,rag rur
Bollet,tirro del la
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Uhmann, E. 1936. Schlijssel rler mir bekanntan Cephalolia-Arten
(Col, cnrys.i' 65' Beitrag .zur konntni6 dnt Hi$pinen'
Revista U* Enio*ofoUia Rio di JaniBro 6!481-485'

uhmann, E. 191J7. iiitIin*t]-Ni"*t aus Co*ta-Rica' LI' Teil' 6?'

Beitrrag aui-'-x*nntnis ,Jer Hi*p,inen (coleoptera:
Chry$on'Fliuaii ' 

-n'luit*n tiler FFrysiologische und

nng'";inut,* rii'n'oto'Jio aur. Berl.in*DahIenr 4!6{*66'
Uhmann, E. 1s37. iiiii"*utir''"ti"tt'" l{i"rJinEn aus defi Deut'schen

Entorrolo'lis.iii- irr*iii't' BerIin-Dahl'enr' II' Teil' 63'

Beiira,J ti;; i*nnini* rler Hitipi'nen (coLeopt'ura!

Chry$omat ioo*i ' 
-nit'eltun iiher Morpholn';ischo unrl1

Taxonomische*i'rtorr'oloEie aus [terLin*Dahlenr 4!'153'-157'

llhnrann, E' 1937. e*otil'"i'iitt'* t'lispinen aus dorn Zoologischen
MuBeurr 1"." [niu*t:iitat Beriin' t' reit' subfanrilio
AmptiF'a1F'ini 

-ii'*r- cit'tun'l s::l?:::It',.",!noul;", no'

BBil,rag eur XenntniE rlur .l"lispinen (CoI ' Chry$ ' ) '
Mitteifun'Jei' *ut tfno' Zoologischetl Museunr in Berlirl
zPr 1q8-413.

UhnranT), E" 1937. ilberEicht' ijber -di'a 
or$t'en Gatt'ungon der

uroptatini '(c;;' -'ir"'i:v- 
'i, !7 " tlflitrflfl rur Konntnis der

ii"pin*n. Ent'on'otogi scha BlHtter 331336*337'

Uhrrann, E. 1937, 
'n*-iift'i"iitr'* Hi$Finen au5 dert zooloEi$cherr

l,lugeum.rerUnivertit,EitEgrIin.vI.Teil,.DiaGattung
uroPleta ChaF'' 6&' B6itraq. zur Honntni'E der Hispinen
(Co1. cr,rvli i ' Fe+lschriit - 

aum 60' Geburt*tage von

Profe$sor Di. Emnrik: $t'rand 3t451*4b7 '
Uhmann, E' 1938. ne.l'*ni*i(hnun! von !itethispa crenetula-.n' ep'

Sijrltmerikanische Hispi,rron aus derr Zoologi schen Musetttrr der

univer$iiHi'-n-irin,'rv. ToiL chal.epirri vor chalepus,
58' Beitrag aur HenntniB tler l{isFinen' Revist'a tle

Argentina Entomol0gia'1r69-lE'
Uhnrann, E. fSSA. Am;riL:inischo l-{ispinerr atls derr Zool'$'Jis(herr

Huseum ,ler Univarsit'Xt' tl#rIjn' VtI' Tdi!'" Die G*ltunq
Xenochalepu, 

- 
f^f*iu* ' 7A' Beitra'l rur Xsnil1'nis de r

HiBpinen {ioI ' 
-ihry*' 

) " Rovi'sia de Ent'ornolo'Jia Ri o de

Jenierd 8r4?0*440.
Uhmann, E. 1938. nJtpit*t aus denr Bri'ti'schen l'lu$euffr' I'"leliL' 71'

Beitrag ;;;- 
- Hetiirt'niu iler l"litpi'non - 

(CoIuopt'*rat

Chrysornelidiel. Proceedings of th$ RoyaI Eintonrolo';1 ical
Society af l-ondon l!eries B' 7:109*116'

Uhrrann, E. 1?3S r-ritp]"-ii **' Unn' frriti'schen Museum'*llI' 1ai1' 7?'
Beitrag ;;; Kenntnis dEr llispi'nen (Coleoptera'
Chrysomeli rfiel ' The Annalri and t'lagarine of Natur*l
Hist orY ( 11) 1r 40'i-'47i8'

Uhnrann, F-. 1938. Hi*pinan au$ Ar'Jontiflien' 76' Boit'rag zur

Konntni6 aei' '-ttit'pinon ([n] ' Chry$ ' ) ' RsviriLih dtt

[nt omologia Ri o ile "Janiero 9!364-37O'
Uhmann, H. 1939" Anrerikani s{hn Hi'!piflen '$usi dsm Berl i'nHr Museuffr'

lx. Teit' r:ii- citiun'l*n bcthispa Ctiap'. Baliosuc ['l*"
Probaenia Ws', Acanthodes Ererly' Cnestl*pa l4l.tr' un*l

. Penti$pd Ci'ip' ZZ" Ileilr*\'J rur Henntnj" der FliriFjilerr
(Col, cr'ivii l. tio+itscrif i rurtr 60' GqhLrrt$t'lge von

llhnri.rnn,

lrhiliirnn ,

Lrtlnrann,

Lrhrrrann,

Ul'i[i.:it11l'l ,

(Jlinrann,

l.,hftann,

(.lhnann,

lrhm*nn,

UhlTri\lln,

Ulrnann,

Uhfiran11 ,

.1 15

Proferisor Dr'. Hnrbrih: Strarrd 5!317-345.
H. 1?39, Hi$Finen do$ Drut$then Entomolo'Ji,*icl'ert

Inst,ituts, Berlin-Dal"r l,*ni. ll,l. Tnil. (Col,eoptarar
Chryrorrol idae ) 8?, Beit,r;i,l rur [(enntnis der Hispinen.
l\rbeiien [ibor Morphologisr:he und 'farrnnomj.scha
Enl,omologia au$ HtsrI in-DahIerr Cra 151*'156.
H. 1939. Ameril,;anisr:hu l-{i.sprinon flu$ rrEffr Zottlogisr:hen

Museum der Berlirrer Universitiit,. VIII' Tei. l' Die
Aroricini und dio Gat,tungen $olenitpa l'Jt; " und
Stenirpa EaIy. 87, Bol[rag zur Xenntnis der
l{isp j.non (Cr:1 . Chrys, ) . Entonro}ogische Bl,Httar
35 ! e98-"300.
H. 194,O. Ameril.:;rnische l{i$F,i,nEn,ilus defir l"lusBunr lu Genua,

&6. Hoi,trag Iur Honntnis dsr ]{itpin+rr (Col.. Chrys.).
l"lemoi re de1 1a Soti,etA Errtonro It,gi {:a .Lt,al i.ana 18r 1b7*\'7e.
E. 1940. l-{i$pinen aur dum Bri.ti.iich6n l"lu*eum.-' III' TeiI,

Anrerikaner. 84. El+itrag aur l(enntni6 der Hirpinan
(CdlFopt,*r,a, Chrysorhslidae). ThB Anndllri and Ma,J.teifie of
Natural History ('l I )Cr:449-'461.
H, 1940, Anreril:aniEche l{isp,i.rrerr au$ dsm Borliner Mussunr,

X. Teii. Eine fiBu6 Heptatoma und dia Gattung
Hicrorhopala Saly. 85. Beitrag !rur Kenrrtnit der
HisFinorl (Col. Chryri. ) , Entomologitit: Tid*krif t 6'1 ! 14-18.

E, 1940, Di,e Genotypen der vofi rrir xufgestellten
Hispinen-GattunrJen, 88. Beit,rag rur l(ennt,nis der
l.{ispinon (Co1. Chrys. ) . Ent omologir},: Tidskrif t
Cr 1 I 143* 144 

"H. 194O. FlisI'irrerr des Deut$chsfl Errtornologischen
.Irrritituts, Berl.in*Dahlem. IV. T*i1. (Col.eopteral
Chrysomelidae). 89, Elsit.r;{,J rur Ksnrltnir der Hirp,inen.
Arbeilnn iibor MorFhologistl'e und Ta:<ononrische
lintonrologie aus Eerlirr-DahIent 7; 1 ,|3*1eO.
E. 1940, Die l{lauen rler Hispinen, 90. Bei.trag rur,'

Ke,nntni$ der Hispirren (CoL. Chryr.). Zool.ogi*cher
Anue i,J6r 130 ! 1'19*{43.

E. 1941. Peredecatelie pallipes Wi. Hi*p,inon au$
Deutrichen fiintonrologi$(hen .Lnstitutr', V- Tdil. 93,
Beit rag eur Kenntnis dor l"l1$pi.nen (Col.oopterai
Chry*nrreI ir{rre ) . Arhei,t*rn iibar l'lorFhoIogiE(h4 und
Taxonomi*rlre Fintorrolugie a*r B+rrl,il."D"ahLorrr 8t 136".{38.

E. 194?. Dor Bor$ton[{e,JEl I und d$s Fygidi.urrr lisi
Cephalolla-Artp,n, (C$1€opterra: Chry*iurrolid$E). 96"
BHitr,ilB tur Kenntfli$ rder l,lirip'inen. Ar'lroj.tun iiber
lYlorpholoUirictrF und Taxonor'fii1ii (:he Enl,r:moIr:gie {Auii
Ber L in-Dnh I enr 9r 93-.102.
fii, 1943, Nuue umoril*:{,rni $qf'$ Hi$pi,nsn. 1O0" fieitr,},J t{rrr

Roniltni$ der' l-li.$l,i.nen (Coloopterra! Chry$orrr$lidso).
foli,a Zool,oUi(a {llt l-,lydrohi.olngi.ca 1e! 113-li3'l"

E. 1943. Chalepus tsutonicuB n, 1irp, (Colnopter*rl
Chrysonel,idaB) (103, tlaitraq ?ur Konn!nis dor HisFinen).
Arbeiten uber f,lorFhol.ogi,"rictis und Ta){oTlor1r:i.ti'cfro
lrrtonrol.ogie aus Serr'1, i.rr-.Dahlerr 1O!?]?3".?P4 

"
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Uhfirann, H. 1944. [lisFinen-lYiflen au$ C0$'La Ri(a (CoLeopteral
Chry$omeliUaei" Arhe j'ten iit'er Fhy5iolo'Jische und

Anglwandta Enton,ologie aus Eterli.n-DahIem 1 1 !:i9-61 '
uhmann, E: 1946. tiber trtiotypen und Holotypen. einiger..Hispinae

(Chrysom. ) , ( 109, neiirag zur l(enntnis der Hlspinae) '
Addiiamenta Faunistica ColeoPt'erorum 4: 17-e0'

Uhmann, E. 1947. Die Deck:enelemente d0r lli$pinae..Grupperl
Ch*loF,ini und l,lroSrlatini (Cctl ' Cirrysonr" ) ', ( lOtj' Eeit'rd\'!
rur Kenntni$ rler Hi$pinae) ' Rovi'ita de Hn't'onrologia Rio
de Jan i e ro 18 ! 1 13- 134.

Uhmann, E. 1948. Hispinen eus dem Naturhistorischen ['luseum

Basel. VerhanUiungen der Naturforschenden GeseIlechaft
in Basel 59118-e8.

Uhnrann, E. 1948. Neue Hi$Finae ;rus $i"iclamerik:a (Col' ' Ctrrysorn' ) '
107. Beitra,! rur Kenrrt'rris der' [{i'iipinae' Revirit'a de

Entomotogia Rio de Janiero 19!e07-23O'
Uhmann, E. 1948. Ueber Hispinae ( Lns' CoI ' ) dei

Sen ckenbe r g-lrluseum5 . Elen ckent'e r g iana Bi o I o g i ca 29 273-7 6'
Uhmann, E. 1949. Hispinae aus dem Britiechen l"luseum'* IV" Teil'

Neue Fundorte und erEHnrenda He$chreibufl'J$11 bekannte
Art*n nabBt ? Neulrei,In11 ''1 1'7' ]3*itrag iiur Hnflntnis d6r
Hiripinae (Co),eog't. ' Chry$ortr')' '[hc Annalt arnd l"laget:ine
of Natural HistorY (14)1;668-6AA'

Uhmann, E. 1949. PraeimaginalEtadien einiBer
mittelamerikanischer Hi$pinae' 1?1 ' Beitrag rur Kenntni$
der Hispinae (CoteoFt,. Chrysomel ' ) ' Arkiv f iir Zoolo'Ji
4eA(e0) | 1'-43.

Utrftannr [l . 1949. Narhtr,Hr'J tu rrein$f Arboit iihrr d{e
,,praeinragin6lstadien Hlni'ijer flrit ieLanrOrih:anischEr
Hispinae;. '1?.?.. Beitra'J 3ur Xenntnis der Hispinae
(Coieopt. Chrysomel-). Arkiv fiir Zoologi 42A(21):1-10'

Uhmann, E. li+"r. Hispinae aus der soologischen Sattrmulung des

Bayerischen .$taet ef s ilu Mi,inthen' Entomolo'!ischo Zsit'ung
f)9 ! ?6*30 '

lJhrrann, E. 1950. Di$ Decl';an$l*lulF'tur von Octotrorre $uffr' unrl

verwandt,en Gatf,ungen, 118' Beitrag ;sur Kenntnls der
Hirpinae (CoIeoptI Chrysor" ) ' Revista de Entomologia Rio
de Janiero 21re59-?74.

Uhmann, E. 1950. Hispinae auri dem Eritischen I'lusounr' V' Teil '
1i29, Baitra,i tur KeflnLniri il$r Hi sp'inae (Cr:leopt"
Chrysor'. ). tIo Annalri and Ma';1'rrine of Nal'ur$I l{i "i1$ry
( 1e)3r3e4*337.

Uhmann, E' 1951. "Hispinae" von Brasilien und Argentinien' {3O'
Beitrag zur Renntnis der "Hispinaa" (Coleopt'
Chrysoirel.)' Acta ZoolOgia Lilloana 1e:331-341'

Ufrfirarrfl, E. "1951, HisF'inao au$ doft Briti'ticitlfln l'luxiotlfll'"- VI ' Tei l '
131. A$itrag ;ur l(enntni's dEr t'li !ipi'noile (CoIeopt' 

7

Chry$onr. ). tIe Anna].s' anrl l'lii'Jd;rin$ $f Nnt'uraI Hist$ry
( \al 4. 66-7 6 .

Uhmann, E. 1?52. Hispinae (Co1' Chrys')' in 'litschacl': 
' E'' (ed. ) Eeitriige zur Fauna Parus 3:44*57' EOriginally

published ;rri vol.unrne I in 194?, all' br'rt six coFie$ were

[,lhnr;rnn,

lrhfirann,

(llrniann,

(rhmann,

llhrrann I

t,lrlrri{Iln,

(ltrilr;\nn,

tJtrtldllll r

(Jlr[ri]\nn,

Olrrrann,

(JtrmAnn,

l/ll[rann,

(,li[rann,

(.,Jhrrrann,
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deitroyed in t^lorld Har II.1.
E: . 1953. 3,. Narhtra,l uu rhciner Arbeit iibar die

"Fraeinraginalstedien einiger mittelamerlk:anischer
Hispinae". 13e. BeiLrag zur XBnntnie der Hispinae
(Coleopt, Chryiorn. ) . Entomologische ElHtter 4qr16S-173.
E. 1953. Hispinae au$ denr Eritischen Hu$Eurr.- VII. Teil.

136, Eeitrag u ur Henntnis der lli6pi,nae (Col6opt ' ,
Chrysorrr. ). Tho AnnaIs and I'lagairite of Naturfll Hi$t,ory
( 1?.',t h187 1 ^87 b ,
E. 1953. Anrerih:anigche "Hispirlae" IV. 139. Eeitrag zur

Kenntnis der Hi6pinae (Co1eopt. Chrysom). l'lemoria de 1a
Sociedad Cubana Historia Natural ?1r161-174.
E. 1953. Hispinae au6 dem Institut Royal des Sciences

N*turerllns d$ SnIgirlue, I. 1'riI. 14?.. Heitrag rur
Xeflntnis dEr lli$pina6 (Col.eoptera Chrysornelidae) 'BulI*tirr InEtitut RoyaI deB $ciences NaturelleE de
Belgique 39( {5} ! {-8.
E. 1954. Zwei HiEpinee-Arf,en aus Perd. 146. Beitreg zur

kenntnir der l{ispinae (Coleopt. Chrysorrelidae). t'ldn'6ria
de Ia Sociednd Cutrana l{i$tori3t Natural Ae!355-35?'
H. {954. l"{iEpinee eu$ dortr BriLischen MuEeum.* VII,I'

Teil. 156. Beitrag sur l(Pnntnis der Hispinae (Co1aoFt.'
Chryrom.). The Annals and l"lagazine of Naturel History
< 1?',t 8. 497-.318 ,
E. 1935. Vier Typen von Chapuis au$ der Xrnochelipug-

Verwandtschaft. 174. Beitrag zur Ke'fintrli6 der [{ispinae
(Coleoptera Chryiomelidan). Institul, RoyaI des $ciEncos
Naturet los da Eelgique Bul letin 31 (8?) ! 1*7.
E. 1956, Hispinae aus dem Institut Royal des Sciences

Naturelles de Belgique, tI. TeiI. 175. Eeitrag 3ur
Xenntnis der Hist,inae (Coleoptera Chrysor'elidae).
In$titul Royal des Sr:iences Naturel les de BeIEi,.lu€
Bul, Ietin 3e( 13) ! 1-5.
H. 1956. l{igt,inae*Tytr'en Thunhorgs . 177. ISeit rag rur

Ksnntnis der Hispirrae (Coleopt. , Chryriorr . ) . EntonroLogisl':
Tid5hrif t 77.'134*137.
E. 1956. Hispinae aus dem Museum G. Frey, Tutring bei

l"lijnchen. 175. Eeit rag xur Kenntnis dEr Hispinae
(CoLeof,t. Chryr01116Iidda). HntomoIo,!i$che ArbEilen auB
dout Musounr G. Frey 7I ili'Cr0*ili*6.
E. 1q57. Hisg,irrae au*i derr llngari6chen National*Mu$eurr in

Budepeit. 180. Beitrag zur Kenntnis der l{iEpinee
(Coleopt. Chrysomelidae). AnnaleE Historico-Naturales
l"lusei Nationali.s Hun,larici n. s. 8:301-3O6.
H. 19:t7, $Bch$ n6iue Hispinerr au$ Siidamerikal (Col eo6'teral

Chry$orrrsLida6). 181, Buit,rag tur Kanntni$ der t{i$pin,Hs.
Eteitrliga :rur Entomologi* 7I35-4e"
E. {937. }'lispinen*Typen von Fabricius aus den Musepn in

Hopenhagen und Hiel. 18?. Eoitrag u ur Kenntnis der
Hispinae (Col " Chrysom. ) . Entomologische Medrlelelser
eBr 104-1e6.
H. 1957. Hi*pinae au$ d$nr Eri't j,ti(hon Mu*eurr . IX. "f si, L 

"
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144. Beitrag rur l(enntnis der Hispinae (Coleopt'
Chrysomelidael. The Annals and Magaline of Natural
Hi *to ry ( 1A ) 10 r 364^368.

Uhrranr, E. 15b7. B*itrHge rur l{enntni!i dor Insel':tenlauna
Bol iviens Tei I IV. Coleoptera III. Hispi.naa ' Opuscula
Zoo I og i ca 8: 1-6.

Uhmann, E. 1937. Coleopterum Catelogtls. SuFplementa'
Chry$omBlidae! Hispina6, llispinae Americanae' H' Junk,
6ravenhdrr'Je. Pars 33(1) l1*153.

Uhmann, E. 1958. Fidrbungsh: rei,so droi er l"litpri'nae au$
Sijdbrasilien. 191. Eeiirag ?ur KEnntnis der Hispin"re
(Coleopt. Chrysomelidae). Iheringia Zoologica
9.3-17.

l,hmann, E. ',l959. Hlrpa bihamate Linrrd ist Pinr Acenthode6'
185. Bej, lr*tg rur Horn!nir der Hi$flinae (CoL*ctpt'
Chry$ofielidare), Ht1ttttTrol0Uiiik: Tidsk:ri,ft S0! 116*11q'

Uhmann, E. 1959. Das g(hildschen der Hispinae und soine
Umgebung. 'l?8. Eeitrag zur Henntnis der Hispinae
tcolaopi,. Chryromelidea). IherlnEia Zoologica
1{!5-1e.

Uhrrann, E. 19$9. Anrsri,klani6cha Hispinae auii den $6rm[rlungon
6\mori,!tanischer Hnt0m01oUnn. 199" Ilei,'lrag [ilr l(sfln't'ni$
der Hitpirrae (Coleopt. Chrysonreli,dee). Pd5'lr.li$ari, porto
Alegre 3!61 1-630.

Uhmann, E. 1960. iiber HiEFinae (Ins. Col, ) des Senckenberg*
l*lusuems ' tI ' Tei 1. ,.O4" Beitrag Eur Kenninis der
l-li$Finae (Chrysofi'al,idas)' Senchenbergiana Bictlogica
41 r303-305,

Uhrrann, E. {961. Hispinere au5 Verschiedanen E:rdteilen' ?0?'
Beitrag zur Kennl,ni$ der Hispinae (CoIeoptera,
Chrysomelidae). Pesquisas, Porto Alegre (Zool. ) 1O!5-5'l'

Uhrrann, E. 19b1. Hispe serreta Fabricius, 1787. ?06. Beitrag
rur Kenn!nis ilor l{isF'inae (ColeoS't. Chrysorreli'rJae) ' -lha

anrl l'1a,gar i,ntr Natur+ril. l"{i,ir'1,0ry

119

G. Frey 15.732-740.
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Status of Rhinocyl.lus conicus (Coleoptera: Curculionidae) in
Maryland

. Philip rl. Tipping and stephen D. Hight(PWT) M33y1and Department of agriculture, elant protection
Section, 50 Harry S Truman parkrray, AnnapoLis, MD

21401.
(SDH) USDA-ARS, Beneticial Insects Laboratory, B:.dg. 475,

BARC-East, BeltsvilIe, MD ZO705.

Abstract

The distribution and abundance of Rhinocyf-l.us conjcusin Maryland vere determined in a survey ot eilnt counties.This beneficial veevil rras introduced into Maiyland in 19?5as part of a classical biological control progiam on Carduusspp. thistles. Large nunbers of R. conicui ,6ru .ornmorriyfound infesting C, thoerrneri, and to a fesser extent C.acanthoides, in areas vith high thistle populations. Incounties vith scattered populatlons of ttriitles. R, conicusvas frequently absent. No significant decline in thistlepopulations vas detected at selected sites where R. conicusand other beneficial insects were present. Horrever,surveying these sites began eleven years after R, conicus
'ras released, and the sites suffered constant disturbancefrom mowing and spraying.

A.seed destroying veevil, Rhinocyl-l.us conicus(Froelich) (RC), tras first introduced into Canada fromEurope in 1968 for the control of musk (= nodding) thistle,Carduus nutans L. and C. thoernerj Weinm. (Harrii andzvolfer 1971). Subsequent releases yere made in l-9G9 invirginia and Montana (Surles et a1, 19?4, Hodgson and Rees1976 ) .
RC r,ras released in Maryland in 1975 and reported asestablished in 1978 (Batra 1980). Since then, ihere havebeen no extensive studies on RC in Maryland. The presentpaper reports on the current distribution and abundance ofRC in Maryland.

Materials and Methods

Distribution and abundance of RC. Eight Marylandcounties vere sampled for the presence ot Rc in LiBg: AnneArundeI, Bal-timore, CarroIJ.r. Frederick, Harford, Horrard,Prince ceorgers, and Washington. However, 8Gt ;f aI1 simplesites uere in the "thistle-beltr counties of CarrolI,Frederick, and Vtashington. Each county rlas divided intofive, square-mile quadrats, uith a slnite sample site ineach quadrat. A suitable sampLe stte ias one that r/asinfested r,/ith either musk (C. thoermeri) or plumeless (C.dcanthojdes) thistle, or both. Sampling consisted of
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clipping five primaly and five secondary seed heads from
different thistle plants.

A primary seed head on C, thoerneri vas defined as the
terminal seed head on the main stem, or the terminal seed
head from one of the top three branches. These three or
four seed heads trere the largest, earliest developing, and
contained the most viable seeds on the plant (Mccarty and
Lamp 1982). Secondary heads sere terminal seed heads on
lover branches or lateral seed heads on any branch, These
heads vere typically smal-ler and developed later in the
year .

The earliest appearing seed heads were sampled for C.
acanthoides. This species flovers later in the year than C.
thoerneri, and the seed heads tend to be uniform in size
throughout the groving season.

The seed heads were dissected, and the numbers of RC
larvae, pupae, and adults yere recorded. A tota] of 8l-
sites was sampled and 925 seed heads dissected. Sampling
began on June 14 and ended on July 27, !988.

lmpact of RC on thist-i.es. In 1983, thirteen sites were
selected for the release and evaluation of the impact of
vari.ous biologicaL control agents on thistles. Most of
these sites lrere on the Interstate-70 right-of-rray.
Hovever, it vas not until 1985 that quantitative, comparable
measurements vere taken of the thistle populations located
at nine of these sites. The sites vere surveyed again in
1987 and L989.

The surveys rrere conducted using a belt transect
sampling method. Ten transects, each 15 m x 0.4 m, were
made at eight of the sites, vhile 15 transects, each 10 m x
0.4 m, were used at one of the sites that was less than 15 m
in width. A11 reproductive (bolting) stages of C. thoerneri
and C. acanthoides yere counted.

Results and Discussion

RC was present in those areas where Carduus thistles
have been a problem for many years: Carro11, Frederick, and
Washington Counties. In these counties, RC vas present in
large numbers, averaging 5.?, 15.2, and 15.5 rrreevils per
primary head/ respectively (Table 1). Secondary seed heads
in these counties vere aLso infested, as \rere the primary
seed heads of C. acanthoides. In Frederick and Washington
Counties, RC vas consistently found at high levels on
Carduus thistles. These two counties supported the highest
populations of Carduus thistles (P. W. T., unpublished
data). The distribution of RC in Carroll County vas more
spotty. This vas probably a reflection of the louer density
of thistle populations in the county. RC is kno\.,n to favor
areas hrhere C. thoerneri populations are high (L. T. Kok,
pers. comm. L988) The reasons for this are unclear but, in
the presence of a stable food supply, populations of RC can
build to large numbers.

Table 1. Mean nunber (J,SD) of Rhinocyllus conicus foundinfesting primary and secondary seed heads of Carduusthoerrneri and C. acanthoides.

county fypel N2 Insects / seed head

Baltimore

Carroll

Freder ick

Har ford

Hovard

Anne Arundel M1
t12

0.0 (-t0.0)
0.0 (+0.0)

2.4 (!1 .A)
0.2 (t0.2)

6.8 ( +4.2 )
L.5 ( +1.4 )
1,.4 (+2.2)

L5.2 (+6,4)
4.8 (1.2.s)
1.4 (10.9)

0.0 ( +0.0 )
0.0 ( +0.0 )

0.0 (10.0)
0.0 ( +0.0 )
3.4 ( +1".7 )

0.2 ( +0.4 )
0.0 (J.0.0)

1s.5 (J.7.7)
4.9 (!.4.2)
1.4 ( +0.8 )

ML
tt2

M1
M2
P1

Ml,
tt2
P1

M1
M2

10

25
25

85
85

5

155
30

l-0
10

l,l1 5
l4z 5
P1 5

Prince George ts Ml 5
N25

Wash i ngton M1
tl2
Pl,

95
95

1" 10

1,1 .= p'i;;;;-;;;;';;;;:-;. -;;;;;;.;;. --;;-=-;;;;;;;;;-;;;;
head, C. thoermeri. pl = earliest available 

"."a neaa, -i.qcantltoi des .
' Number of seed heads sampled.

As expected, those areas vith scattered populations ofC. thoernerl did not support large populationi of nC. Thiswas characte!istic of parts of CarrolI, Baltimore, Harf;;;;Houard, Anne ArundeI, and prince George's CountiesAlthough populations of C. thoerrneri in these counties yerelocally heavy in some cases, they frequently escapcd attackby RC.
Another impediment to the estatrlishment of RC in theseareas may be a Lack of sufficient ilbufferrrareas containingthistles rrhich would not be affected by 1oca1 controlmeasures, such as the eradication of a small fieldinfestation by herbicides.
Despite a general lack of synchronization uith C.acanthoides, RC did attack this ipecies. Rove and Kok(1984) noted a delayed ovipositioial period for RC in pure
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stands of c. acanthoides, suggesting the deveLopment of a
strain that can take advantage of this thistle species by
shifting its activity to later 1n the year. If true, the
same may occur in MaryLand.

Impact of RC on thistles. The densities of the tvo
thistle species fluctuated during the course of this study
(Fig. 1), There were no obvious trends and no significant
changes in the populations of carduus thistle species at any
site, despite the presence of RC. Also present at sone of
the sites uere frichosiroca-lus horridus (Panzer), a rosette
feeding yeevil, and cassida rubigjnosa (Muller), a leaf
feeding beetle.

It i6 not known why the thistLe populations, prinarily
c. thoerneri, did not decline. The most obvious reason is
because data on thistle densi"ties vere not collected until
1986, eleven years after Rc vas released. The interval may
have been sufficient for Rc to reduce significantly the
density of C. thoermeti to its present Ievel, despite the
fluctuations that uere noted during this study. Kok and
surles (1975) found that Rc reduced signlficantly the
density of c. thoerrneri four years after it r^ras introduced.

Another problen encountered at the sites vas the
interference caused by the routine mouing or spraying of the
study areas. Annual broadcast treatnents of broadleaf
herbicides vere applie(l to roadsides, usually killing the
crovn vetch, CoroniTTa varia L., that had been planted to
control erosion. often these areas vere quickly colonized
by thistles that persisted for several years until grasses
became established. Those sites most severeJ-y disturbed by
spraying uere not included in the results.

Ylithout pre-release infornation on thistle populations,
it is impossible to document quantitatively the beneficial
impact of RC in Maryland. However, the results in nearby
virginia, as ve11 as in other states and countries, provide
ample evidence of their efficacy.

In l-988, populations of RC in primary seed heads of C.
tioermeri were high, vith up to 45 veevils per head.
Although no data uere gathered on the number of viable seeds
per plant remaining after RC attack, it appeared that a
large portion of the most vi"able seed in the rrthistle-be1tI
',ras destroyed in 1988. Thls conclusion is based on our
observations and evidence provided by other researchers.
Surles and Kok (1978), found that 6.8 weevils per seed head
reduced the amount of seed by 75t. Mccarty and tamp (1982)
found that an average of 2-3 and 11.5 veeviLs per seed head
reduced the total number of the most viable seeds per plant
by 28.21 and 77.9%. respectively.

Rc is t/e11 established in the I'thistle-beltrrarea of
Maryland. The veevil destroys a large portion of the seed
produced by c. thoermeri, as well as a smaller portion of c.
acanthoides seed. Houever, there are sti1l areas of the
State trith isolated but heavy populations of C, thoermeri
that thus far have escaped attack by this veevil.

Fig. 1. Density of carduus
selected releagc sites
1989.

thoeraeri and c. acanthoides at
ln centra1 Maryland fron 1986 to

I 1986
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