R0

A COMPARATIVE STUDY OF THE LARVAE OF SIX
SPECIES OF SILPHA!

(Coleoptera, Silphidae)
Cari K. Dorsey,

Department of Entomology, University of Maryland,
College Park, Maryland

TABLE OF CONTENTS
Introduction Page

Biological Observations .« o oo o 120
Field Observitions. . .. 131
Rearing Observations 121
Description of Larvae 1?;'1
(:x(‘ncric Desription. . . oo ooeron ];:}
Speeific Deseription. .. .. 1‘“%
L. Silpha americuna L. . ]5(‘,
2. Stlpha inegualis Fab. . .. 1;(1
3. Silpha noveboracensis Forst 157
Ao Silpha ramosa Say . oo 15?
A Silpha lapponica 1 . ‘;;'
6. Silpha surinamensis Fi {—;
I‘,:\r\'n\ Key Separating Spevic :“
Summary . .. i
Literature Co ted. ... ]:{}’
Abbreviations Used on the Figures. . ... : N 11?;

Observations are here presented that were made during a
study of the larvae of six species of the genus Silpha. Three
species, S. americana L., inequalis Fab., and noveboracensis
Forst., were associated with the adult stage by the writer by
processes of rearing. The other three species, SurinamMensis
Fab., ramosa Say, and lapponica Hbst. are determined spccimen;;
lent to the writer for study by the U. S, National Muscum. .

BIOLOGICAL OBSERVATIONS

Although the primary objective in the rearing operatioﬁg
was thz}t of associating larval and adult stages of anmricmz({
?ncm‘mhs and noveboracensis, some biological observations weré
1ncv1t.ab]c and certain of these will be included. The specimens
u'sed in rearing attempts were confined to the three last-men-
tioned species; all references to biological notes will pertaiﬁ to
thes.e unless otherwise indicated. The investigations were
carried on at the University of Maryland, College Park, Mary-
land, May 3 to September 1, 1939. , Y
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FIELD OBSERVATIONS

For the purpose of attracting adult silphids a freshly killed
cat was placed in a sheltered place near the edge of a woods on
May 3. Four days later adults of all three species were first
noticed on and around the carcass feeding and mating; amer-
ican being less numerous than the other two. By May 10
practically all of the beetles had disappeared. On May 12,
small silphid larvae, varying in length from 5 to § mm., were
observed around the carcass. On May 16, two other similar
attrahent baits were deposited; in this case, also, it was four
days later when adult silphids were first noticed in any numbers
near the carrion.  On this date americana was present in greater
numbers than either of the other two species. Small silphid
larvae were first found under the carrion on May 26.

The adults and larvae of all three species apparently prefer
the moist conditions under a carcass in contact with the soil;
at least, they were always found in greater numbers in these
locations. They were occasionally seen in the decomposed car-
cass and frequently among the hair, in the trash and leaves
nearby. Both adults and larvae were observed feeding on decay-
ing flesh, usually near softer parts and excretions. However, the
larvac feed principally on the dried remains of hide, sinew,
shreds of meat, ete., which is all that is 1eft after the dipterous
larvae have finished with the carcass. On two different occa-
sions, americana larvae were seei feeding unprotected on exposed
chreds of dried meat during a heavy rain. Both larvae and
adults seek cover when exposed to the force of the direct rays
of the sun. On cloudy days they are much more in evidence,
crawling over and around the carrion. When an infested carcass
is disturbed, adults and larvae quickly hide in nearby trash, etc.;
americane moves much faster than either of the other two
species.

1t would seem that carrion has the greatest attracting powers
for the adults after it reaches a certain state of decomposition.
According to the writer's observations, that is about four days
after the deposition of a freshly killed carcass. After this state
has been reached, the dipterous m aggots literally take possession
and adult silphids disappear.

REARING OBSERVATIONS

In associating silphid larvae with their adult forms by rear-
ing, various types of cages were used. All rearing operations
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were carried on in a tightly screened insectary; each cage or
group of cages was placed in an individual screened container.

The mortality in most of these cages was very high; in fact,
only two larvae were carried through to the pupal stage, one of
which reached the adult stage. The most successful type of
cage proved to be a tightly screened one covered entirely with
gauze; a layer of soil covered the bottom. A freshly killed
guinea pig was placed in each of these cages accompanied by
about twelve adult beetles. Each cage was furnished with a
water container; it is important that water be kept before the
beetles and larvae.

Much interference and trouble was caused by fly larvae,
both in adult and larval cages; it seemed almost impossible to
exclude them even from screen cages covered with gauze. The
maggots would become so numerous in the cage and the accom-
panying slime so abundant that the silphids would soon die.
It is thought by Steele (14) that adult Necrophorus orbicollis
Say, tomentosus Web., Silpha americana L. and noveboracensis
Forst. probably prefer maggots to carrion as food. The writer
did not experiment at all extensively along these lines; however,
upon two different occasions, adult beetles of Silpha americana,
inegualis and noveboracensis were isolated in containers and
denied food for twenty-four hours, after which time live maggots
were deposited in each container. In both cases only americana
fed upon the maggots; an adult would viciously seize a maggot
and devour it within five minutes time. Silphid larvae tested
similarly did not attack the maggots. Goe (5) speaks of adult
inequalis readily eating freshly killed flies. M aggots may be an
important item in the diet of silphid adults; however, the
writer found that the beetles lived about as long in cages con-
taining uninfested meat as they did in those containing meat
infested with maggots. A cage of noveboracensis adults lived
twenty days on maggotless carrion; another similar group lived
Lwenty-four days in a cage containing infested carrion; Tneqialis
lived fiftcen days on maggotless carrion as compared with a
similar group which lived eighteen days on infested carrion:
americane lived seventeen days on maggotless carrion as com-
pared with a similar group, which lived nineteen days on
infested meat.

In no instance, either under field conditions or in rearing
cages, was an egg found on or in carrion;in all cases observed the
egg was laid either on top of or just beneath the soil surface, In
one cage an egg was found sticking to the screen side of the cage.
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A series of adult females of each species was dissected z.md
counts were made of the ovarian eggs. I 716911(1'115 avergged nine,
noveboracensis eight, and americana ten. T1.1e incubation period
for the eggs of all three species in the rearing cages was about

x days.
o gill}:)lhid larvae, when closely confined together', have a tcndl-‘
ency to be cannibalistic. The larger ones occasionally gttac;
the smaller ones; they quickly eat away the softer sternal
regions and devour the body contents. .

The inequalis and noveboracensis larvae which were success-
fully reared to the pupal stage made sn.]ooth, oval, earth_eil cells
in the bottom of the cage. The il/cqzzttl-{s larva was about 7 mm.
long and 2.7 mm. wide when collected in the ﬁ?ld; there wgs an
ecdysis on May 21 and another on May 23. The larva eutereld
the prepupal stage on May 30 and the pupa@ stage on June 1.
The adult emerged June 4. The navcbarucensws. larva was abc‘mt
13 mm. long and 6 mm. wide when collected in the field. The
first change was noticed when the larva entered tlyle pl;e(p.uplal
stage on May 25. The pupal stage commenced May 29; the
pupa died on June 1.

DESCRIPTION OF LARVARE

The material on which the following descriptions are based
is in the U. 5. National Museum. I\'Iicroscol?c slide mounts wer_e
made of the head appendages, external and internal mouthparts
of all species studied. All measurements were made with an

ocular micrometer.

GENERIC DESCRIPTION OF LARVAE

Body campodeiform; wider than depth from dorsuju to SLL;I]&I‘:;i EE
all body regions; entire length of dorsum of body'segmlnvr)%]s qmrfec it
a narrow, shallow, central, longnt:udpm] impression whic '1‘ n dneg ”nsé
noveboracensis and surinamensis is light-colored; in americana, ran
and lapponica the color is similar to that of rest of dorsum. ) .« of

Hcad broader than long; sclerotized external spots of distal ciu s Od
dorsal tentorial arms (fig. 43, DT) contiguous with fropt'al SLﬂ:UTLS }m .
more or less in line with antennal sockets; {Im’sul occipital region fur
nished with two small, strong setac on each side. o

Mandible (ig. 38) with broad, sub-Lriangularbbasg L‘;.lpcn]n}.{ 1:0 1[);)65};
terior region of the strong and gradually tapering incisor lobe, &!blc
bears two teeth which are acute and usually slightly scrrgte, mandi
with a small scta at base of incisor lobe, adjacent to ou_ts‘r mnrg:ln, or%
ventral surface; posterior, outer, lateral base of mandxbl]el, on ‘Srsa
surface, with one strong seta accompanied by several smaller ones.
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Clypeo-frontal suture distinetl : i
suture y defined only at lateral mar ;
iéy[zcn]—labr:;é sutuic ghst;nct; clypeus broadly trapezoidal broadcrgfigzi
eriorly, with posterior ateral angles sharply defined b, heavi
tized carinae of clypeo-frontal suture. il y heavily sclero-
Labrum bilobed, sub-trapezoidal with anteri
{ : a a erior angles rounded, each
posterior lateral angle bears a light-colored L-shaped marking, (g
i3(), 1) thg arms of which extend to lateral, posterior margin; two setac
borne between the posterior arm of the L-shaped marking and the
clypeo-labral suture, one adjacent to anterior clypeal angle and one
mcsaid and caudad of latter scta; labral cleft furnished on each side with
a small scta; a long, strong seta on each anterior labral margin and one
strong scta caudad and mesad of last mentioned seta.
Dorsal ocelli four in number, round to i
‘ ! s o irregular ovate, arranged
21‘1;(21;:(1 the ]1)0\1])11()1‘}7 of a small, round, sclerotized mound; wgnlral orgulli
1 tl B 2 N :
fwo In [:zﬁm her, rounded, located on lateral margin of ventral surface of
Antennae three-segmented with first two sc 3
: rac L t gments clavate and rather
i{;z:rﬁly sut;)sc, SLCIC'OHd segment bearing a sensory area on the inner
anterior surface; third segment smaller, usually s ibulate; inne e of
antennal sockel furnished with a seta. ' y subulate; inmer face of
; ]S/[(l.\'l/l({;')r palpiger closely connected with stipes; male and stipes
used, stipes bearing two large sctac anterior and one seta posterior to
bflSC of palpus; ventral surface of stipes furnished with one large scta
mudnq of palpus and adjacent to inner margin and one mesad of base of
?l?ipus} slucvm}al snglz'lll setae scattered over remainder of surface; max-
lary Iobes free Lo i ; maxillar ’
s iy istally, fused proximally; maxillary palpus three-
Galea with rounded, thickly-haired, brush-like ti ichi 7
r -like tip which in americana
extends posteriorly on inner, dorsal surface i 7 ; 3
oy , urface of stipes towards the base
Lacinia (fig. 57, 1LC) furuishcd anteriorly with comb-like row of
st'rpng, broad spines; another similar row immediately dorsal to first
with spines much shorter and arranged in a row like saw-teeth; Jacinia
furnished Qro:\:imally with numerous very small spiculi. ’
v Cardo irregularly sub-triangular, marked rather centrally by a
-shaped suture with arms of Y directed towards posterior margin;
anterior lateral margin furnished with two small setac. ’
Ligula bilobed.
Glossa with anterior margin thickly furni i i
I v furnished with very short hairs
dorsaly surface fleshy and furnished with numerous longitudinal rows of
;rclry finc, strong setae; lateral margin supported by a narrow, elongate
clerome.

rod é[t _:vérgg.haryugaal scleromes symmetrical and well-defined; bracon and
Mentum small; submentum trapezoidal with flaring base.
Gula small,
Lal{ml palpus two-segmented, extending beyond glossa.
Epipharyns (fig. 30, EP) bilobed, with heavily sclerotized anterior
and lateral margins furnished with rows of short, strong spines gradually
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diminishing in size laterad; posterior region of the heavily sclerotized
lateral margin furnished with a short, strong spine®; a short, rectangular
spine® lies on each side of epipharyngeal cleft; caudad and slightly
laterad of rectangular spine lics an oval area denscly covered with
slender spinules more or less parallel with anterior epipharyngeal mar-
gin; first porous area (fig. 30, IPA) is located between inner tips of the
arcas of siender spinules; caudad and laterad of first porous area lies
second porous area (fig. 30, 1IPA); caudad and laterad of these pores lies
an elongate, oval area densely furnished with short, fine spiculi; about
onc-half the length from distal to proximal limits of the denscly spined
area and adjacent to the inner margins is located two quinque-porous
arcas (fig. 30, QPA); immediately anterior to last mentioned pores lies
a flatly parabolic! row of minute pores extending from one lobe to the
other; in line with this row on cach side, but laterad, lies two minute
setac, the first about {wo-thirds the length of parabolic row from the last
pore, the sccond about onc-half the length of parabolic Tow laterad
of first.

Spiracles annular; opening Iidney-shaped, wide, directed laterad and
slightly coudad; mesothoracic spiracle about two times the size of other
spiracles; melathoracic spiracle greatly reduced in size and probably non-
Tunctional; abdominal spiracles on first to cighth segments inclusive,
borne ventrally near lateral anterior angle of dorsal shicld.

Tergum rather sparsely sctose; anterior lateral angle of prothoracic
shield rounded, posterior Jateral angle U-shaped; mesothorax similar to
prothorax, hut wider and only about seven-tenths as long; metathorax
similar to other two, being about cqual in width to mesothorax, but
only ahout six-tenths as long as prothorax.

Dorsal shiclds (fig. §) of abdomen sub-triangular, with anterior lat-
eral angle rounded and i urnished with two® strong sctae accompanied by
several smaller ones; posterior angle acute, dirceted laterad and slightly
caudad : lateral margin furnished with several strong setae accompanied
by smaller ones. Ten abdominal segments tapering from first to last,
first five ahout equal in length, six to nine slightly longer; tenth segment
trapezoidal, with strong setae on posterior half, with anus in which is
located the eversible anal processes (fig. 3, AD); tergum and slernum
furnished with numerous rather strong setac; posterior margin of the
sternum of cach segment with a row of long sctac; wrogompli borne
sub-dorsally between ninth and tenth abdominal segments.

Legs gradually increasing in length from first to third; furnished with
numerous spine-like setac; coxa large, sub-pyriform, with deep longitu-
dinal groove on outer face; trochanter small; femur about equal in length
to coxa; fibia slightly shorter than femur; tarsungulus long, strong, with
two small, lateral spines.

Sternal plate of prothorax orbicular, somewhat flattened anteriorly;
presicrnal sclerome triangular, apex directed laterad, with a contiguous

2surinamensis has four.

IAbsent in ranosa.

YJapponica more acutely parabolic.

Spaveboracensis has four to five.
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plate lyving laterad and caudad of it; episternal sclerome surrounding the
anterior and lateral coxal margins; epimeron narrow, elongate, located
adjacent to lateral coxal margin; basislernnm soft, lighter in color and
furnished with a small, central group of fine setae; sternal plate of first
abdominal segment trapezoidal, accompanied on each side by a small
rounded sclerite near lateral, sternal margin.

Veniral shiclds (fig. 2, VS) on abdominal segments two to eight
inclusive similar to thosc of the dorsum; the lateral margins never
extend beyond inner margin of spiracular perilreme; posterior margin
furnished with a row of strong setae, surface sparsely setose.

SPECIFIC DESCRIPTIONS
Silpha americana L.

Twenty-five full-grown larvae; thirty immature larvae and
numerous cast skins collected by the writer in College Park,
Md., May 3 to September 1, 1939, around various carrion.

fige when freshly laid ovoidal, chorion smooth and cream-colored
with slight greenish tinge; about 3.12 mm. long and 2.27 mm. wide.

Length of first instar larva about 7.00 to 7.50 mm.; extreme width of
metathorax about 3.00 to 3.50 mm. Length of Sull-grown larva about
2400 to 25.00 nun.; extreme width of metathorax about 7.00 mm.;
dorsum of mature larva black, sternum a grayish-black. Extreme width
of cranium of first instar larva about 1.90 mm. Extreme width of
cranium of mature larva about 8.10 mm.

Surface of epicraninm reticulate; with a few very small setac. Irons
more tuberculate, punctate, bearing several sctae in cach anterior
Jrontal angle near antennal suture. Frontal sutures gradually concave
anteriorly, extending posteriorly to a rounded, abrupt curve thence
caudad to define a broadly U-shaped arcu; posterior frontal angle nearly
180°, located opposite the darsal ocellar group; epicranial suture about
two-fifths the length of the head. Clypens with three setac on each
half, one Joeated near elypeo-labral suture near sagittal line of head, one
located on lateral clypeal margin two-thirds the distance from posierior
to anterior margin, and one located laterad and slightly caudad of first
mentioned seta. Labrum with a wide carina on cach side parallel with
sloping lateral margin and one central caring perpendicular to clypeo-
labral suture.

Auntenna about as long as distance between inner, anterior region of
bases of antennal sockets; first two segments about cqual in length;
sensory arca consisting of irregular, oval, semi-transparent, plate-like
spots; third segment most sctose, tapering to a rather blunt apex, about
four-fifths as long as other two segments, but only two-fifths as wide as
anterior end of second. Mandible about s long as distance on epi-
cranium between posterior, dorsal margin and base of antennal socket.
Comb-like row of spines on lacinia consisting of twelve to thirteen
hamate spines. Maxillary palpus sparsely sctose; second segment
clavate, broadest of the three; third segment subulate and the longest.
Distal and proximal sclerites of prementum cach bearing two strong sctac
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on cach half and several small ones. Labial palpus ‘with clavate' ﬁr'st
segment about twice the length of subulate second. Second pqrm(i.s ar fla
(fig. 30, ITPA) of epipharynx with each proximal pore provide '\\;1 f;
twc; opénings. Glossa (fig. 12, GL) with rounded anterior margn; cle
about as deep as width of glossa (fig. 13, L(;T). . - I

Anterior inner margin of protioracic sl{wld furnished with a snfm ,
strong sctae on each side; posterior margin of dorsal shield with four
strong setae. ) . )

Ug;'ogom phus with first segment slightly concave along inner margin,
about equal in length to tenth abdominal segment, with three s%roug
setac on apical portion and numerous small setae on remainder o 1sur-
face; sccond segment very small, bluntly subulate, only one-sixt 1das
longlas first, with two apical setac and several minute ones on remainder
of surface.

Silpha inequalis Fab.

Thirty full-grown larvae, forty imma’cu}'e lgrvae, one pupa
and numerous cast skins collected by the writer in College Park,
Md., May 3 to September 1, 1939, around various carrion.

Lgg when freshly laid sub-globular, chorion crcqtﬂ»c.()logedt vingl(l)
greenish tinge, pitted witl_ldnumcrous shallow indentations; about 1.5¢

. r and 1.31 mm. wide. . ‘
mmLég?fh of first instar larva about 5.68 mm.; extreme \v1d1t(1} (Jolf tg‘t‘:;a—.
thorax about 2.69 mm. Length of full-grown larva anut1 )f. T iu).”,
extreme width of mefathorax about 5.60 mum. Extreme .w1dtf h o' cran O[:
of first instar larva about 1.27 mm. Extreme width of cranium
mature larva about 2.03 mm. ) .

Lpicranium tuberculous, rather sparsely sctosc{ with a r‘ow Olf' rs(,}L”L;flcl
immediately caudad of posterior region of frontal 711L’LII'L§.  Lrontal
suture, maxillary palpus and second porous arca of c/z:z[uaryn.tx si nilar 1o
that of americana. Frons tubcrculous with three strm}gds‘e :1% fact
anterior frontal angle and several smaller ones on fcma\r(xl ;.rt(‘) TU;‘C cc.
Clypeus with six strong sctac on ﬁaCh side 111;1;;)1;?;1)?222“&? zgatha% n

‘ anicd by numerous smaller ones. Le ] - to 3
2%221212%1)111. {ackiug the lateral carinae, being fumxsh(f:d inftulad’::ilag
a small, rounded carina cephalad and slightly laterad of central ca

ach half. ) By i
o LA 1111mmu about as long as the distance between inmer, :lntquo{‘bailts
of antennal sockets; first and L}lird scgments about cqu.al in bm% '115,
sccond the longest; sensory area in form of a short, bluntrujac ::Jigt-lm;c
high as width at base. Mandible about four-fifths as lon%lgls \F mlqul
on cpicranium between posterior dorsal margin and the ?sc"o LL lc vv:n
socket. Comb-like row of spines on vlacmm 0011515P111g of ]tuz (o] ;a—on
slightly hamate spines. Dislal sclerite of prementum wit ‘1‘ wah Lhrcg
setae on cach half and several smaller ones; proximal .sclqrzllt, \‘;1 three
strong setac on cach side and several smaller ones. .Lubzfafilpa pzm ot
subulate sccond segment about two-fifths the ]cngﬂl bo clava 1(].’1[ 'ls.
Glossa (fig. 15) with anterior margin rounded; cleft about one-halt
deep as width of glossa.
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Anterior inner margin of prothoracic shield furnished with two small,
strong setae on each side.

Urogomphus about equal in length to tenth abdominal segment;
first segment slightly concave along inner margin, with several small,
strong setae on apical portion and numerous smaller ones on remainder
of surface; second segment about three-tenths as long as first, bluntly
subulate with two apical setae and several minute ones on remainder of
surface. .

Dorsal shicld with one oblique marking (fig. 8) in anterior lateral
region; posterior margin with five to seven strong setae.

Pupa similar to that of noveboracensis; pupal skin too badly mutilated
after cmergence of adult to permit accurate description.

Silpha noveboracensis Forst,

Thirty-five full-grown larvae, forty-five immature larvae,
one pupa and numerous cast skins collected by the writer in

College Park, Md., May 3 to September 1, 1939, around various
carrion.

Ligg when freshly laid sub-globular, chorion smooth, cream-colored
with slight greenish tinge; about 1.76 mm. long and 1.31 mm. wide.

Length of first iustar larva about 5.60 mm.; extreme width of meta-
thorax about 2.70 mm. Length of full-grown larva about 14.50 mm.;
extreme width of metethorax about 6.20 mm. Extreme width of craninm
of first instar larva about 1.20 mm. Extreme width of cramium of
mature larva about 2.00 mm.

The following parts as in inequalis: Epicranium, frous, frontal sutures,
setation of cly pens, labrum, antenna, mandible, maxillary and labial palpi,
second porous arca of epipharynx, scleriles of prementum; anterior inner
margin of prothorax.

Comb-like row of spines of lacinia consisting of ten slightly hamate
spines. Glosse (fig. 18) with anterior margin rounded; cleft about as
deep as width of glossa. Dorsal shield with two oblique, linear markings
(fig- 7), one on darsal and one on ventral surface; posterior margin with
seven to eight strong sctae.

Pupa exarate, slightly arcuate, cream-colored; extreme length about
13.20 mm.; extreme width of prothorax about 5.68 mm,

Abdomen gradually tapering; with nine segments, eight of them
complete, but the sternum of the first missing; ninth segment small,
furnished with two fleshy cerci each with a long, apical spine; two small
annulated processes immediately ventral to amus; each lateral margin
of abdominal segments two to seven inclusive, with a lateral process
bearing a long, slender spine.

Spiracles on first eight abdominal segments. Head concealed when
body is viewed dorsally; longer than wide; verfex rounded. Epicranium
and frons furnished sparsely with small setae. Labrum deeply emar-
ginate. Pronotum sub-trapezoidal with lateral margins well-rounded;
posterior margin with a wide, even, central extension (fig. 55); anterior
margin with two pairs of long, slender spines; posterior margin furnished
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i thickly furnished
it setae; remainder of pronotal surface
wgi‘éﬁ zr;(?l\l\ll :efztgrele d(énser along margin. Scutellum of mesothcc{mx 1&21;1(3,
:vrliangular; scutéllum of metathorax broadly triangular and partially
obscured by that of mesothorax.

Silpha ramosa Say

i from vial marked

full-grown and one immature larva 1 ;

“ngzo Wagsh‘, May 29, 1892, under stones in a meadow.”
Collector unknown.

unknown. First instar larva unknown. ) ’ .
fgggth of full-grown larve about %(1}?0 fmm’.l,i ueﬂz[{t;&f:?leatflvrxedtl}}lr \(7);
3 of craniuwm a
melathoras about 5.60 mm. Extreme W11_ . afure Ve
i i htly punctate, reticulate
about 2.40 mm. Epicranium and frons shigl T ] angle
trong setae borne in each anicr gle;
P b ffhree ; f three strong sctae on each side.
mesad of these is located a row of thr e enial
7 res simi 3 except the posterior
Frontal sutures similar to those of a;onerzcana 2 forior o
ich is sli than 180°. Clypeus with a row o
angle which is slightly less " s o e
i terior margin; one smal
setae on each side adjacent to an . all a on cach
i G all setac on remainder O b
lateral margin and numerous sma nder o S e
n 1 ! that the arms of the latera ap
Labrum as n inequalis cxcept he |  the al L-shaped
ing 4 “h wi Anlenna slightly longer than extr
marking are much wider. 7 L L extrems wiCH
ium; test and third segment long
of cranium; second segment Sl}or g s e
ast . sogments furnished with very
three; sensory area as in americand; sCg e il
y t slightly stronger. Lenglh ¢
setae; those of the second scgn:kenh ightly stronger, Lottt o apines on
about one-half the extreme width o 1ca1. Comb-like Tow o es on
i isti e ; : te spines. Mauxillary palp
nsisting of eleven to twelve subula M
ltllgﬁ:; gg that ofg americana. Sclerites of.prcmcn.imn with dr%'a?gem?nt noé
Zetac as in americana. Labial palpusasin amcrzwna'cxcept that su:c; <
segment is about three-fifths the length of the first. 5§cczgzd5iprferuusc§18rgtml
isti i- on ¢ .
o pipharyns consisting of one bi-porous area : d 1
:f:t/[]n’z‘gu};ar spines on anterior .eplphu.ryngca.l margin lin.ckmg.le (;cfﬁg
(fig. 21) fattened anteriorly; with rounded, g‘mer anLgrllgﬁ g;lg]og o
eri e; t quite as deep as width .
anterior angle more acute; cleft not qu a8 e e e small,
cerior inner margin of prothoracic shield TUInISIC th )
stroéxgt:?tg and numerous smaller ones on cach side; posterior margin
i it tae.
f dorsal shield with four strong se ) ) - "
o Urogomphus with single segment furnished with onc‘sL‘ronLg' \1;;1219;1
seta ang numerous smaller ones on remainder of surface; shorter
tenth abdominal segment.
Pupa unknown.

Silpha lapponica Hbst.

One full-grown larva from vial marked ‘‘San Jose, Calif.";
collector, host and date of collection unknown.

D nknown. First instar larve unknown. . i

{gég‘gh gf full-grown larva about 17.00 mm.; extreme Wldtél of ;);l:a
thorax about 4.60 mm. Extreme width of cranium of mature
about 2.20 mm.
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Lpicranium reticulate, slightly tuberculate, sparscly setose. Frons
reticulate and sparsely sctose; furnished with three strong setae in each
anterior frontal angle.  Fronlal sulures similar to those of americana, but
more narrowly U-shaped. Clypens with two strong sctae on each half
near anterior margin; one seta on cach lateral margin; remainder of
surface sparsely furnished with small setae. Labrum as in fnequalis.

Antenna about as long as width of posterior margin of clypeus; first
and third segments about cqual in length; second segment longest of the
three; sensory area as in inequalis; segments sparsely sctose. Mandible
slightly shorter than width of proximal margin of labrum. Comb-like
row of spines on /acinia consisting of ten slightly hamate spines. Max-
illary palpus similar to that of emericana. Arrangement of sefac on
sclerites of prementum as in americana.  Labial palpns similar to that of
americana. Sccond porous area of cpipharynx consisting of a tri-porous
arca on cach side. Glossa (fig. 24) with flattened anterior margin,
anterior angles well rounded; cleft slightly decper than width of glossa.

Anterior inner margin of prothoracic shield furnished with two sctae,
one strong, one smaller, on cach side; posterior margin of dorsal shield
furnished with two strong sctae.

Tenth abdominal segment about three-fifths the length of first
segment of wrogom phus; sccond segment of uragom phus small; both
segments sparscly furnished with small, strong setac.

Pupa unknown.

Silpha surinamensis Fab.

Four full-grown larvae and one immature larva from vial
marked ‘‘Michipecoten Island, L. Sc., July, 1876, in fish offal v
collector unknown.

Ligg unknown. First instar larva unknown.

Length of full-grown larva about 26.00 mm.; extreme width of mefa-
thorax about (.10 mm. Extreme width of craninm of mature larva about
2.70 mm.

Lipicranium tubcrculate, sparsely furnished with scattered setae.
Frons tuberculate, very sparsely sctose; two strong setae borne in cach
anterior frontal angle. Frontal sutures similar to those of americana.
Clypeus short and broad, furnished with setac as in lapponica, but with
two additional sctac located rather centrally on anterior margin.
Labrum somewhat similar to that of inegualis, but directed rather
sharply ventrad. Carinae not prominent.

Auntenna slightly longer than width of anterior margin of clypeus;
first segment longest and widest of the three; second segment slightly
longer than third; third subulale and less than onc-half as wide as apex
of sccond; sensory area a minute, very blunt cone; all three segments
sparscly sctose.

Mandible about as long as combined length of first and sccond
antennal segments. Comb-like row of spines on lacinia consisting of
nine spines. Maxillary palpus with scgments about cqual in length and
sparscly sctose; third subulate and much narrower than other two.
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erites of prementum with arrangement of setae as .111 americand.
iilllf,izllf pal [m{: with first segment clavate; second s.c‘gmeén sgbulazi :}]1;1[3
only two-fifths as long as first; both §egmcnts without setae. Ah cone
porous area (fig. 34) of epipharynx consisting, of three porei on cz:s  side.
Glossa (fig. 27) with rounded anterior margin; qlcft [abo.u /Olj]c'_'cu;.h[;l(]
deep as width of glossa. Anterior inner margin o </)"'{[”Im"l{§’f Ld
without prominent setae; posterior margin of dorsal shield with four

5t tac. . :

ﬁve,f?(g;?uaguls)?lominm segment about two-fifths as long as fus]t sclginlcnt S]E
wrogom phius; sceond segment of urogomphus about cmc—stvzxp {.‘iL.] 10%21
of the lirst; first segment furnished with small, strong setae, the biuntly
subulate second segment very sparscly setosc.

Pupa unknown,

KEY SEPARATING THE LARVAE OF SILPHA

| s with one segment. ]
" Ur’?‘ﬁ?;:;]ﬂ:m:e‘nn:\l scgmém longer thun second; scnsm;_v area on Sc(fx‘lll;lmsn
antennal segment in form of plate-like spots (. 120). et
2, Urogomphus with two segments. .
i s longer than tenth abdominal segment o -
& ([{Tlﬂ)fr)]ylzgll;;?)lluskmnrc than twice the length of tenth _:lbllf)ninn{;)) e.sﬁ;
ment; first segment of Tabinl palpus at least thrc:: times the leng h e
of second; labrum directed sharply ventrad (p. 130). ...:l.sunnaéﬁv
(2). Urogomphus not twice the lengih of tenth ubdom{mﬂa seggm ,(1)
first segment of labial palpus not three times length of 'bC[‘,()nL N a
(a). Ligular lobes rounded gmtenorly; Sensory | :trc‘l1 cm( se‘,%)
antennal segment plate-like; usually black in color {(p. ,

americana
1 . e ” % ol d
irular lobes more flattened anteriorly; sensory area on second |
®). :%r‘nt:n;;ﬂosegment a very small, bluni cone (p. 129)... .Iuppom(it;

7 not longer than tenth abdominal segment..............
AA. HF)OLSEE«];;;’S arei Dngsccund antennal segment bluntly conical 1]n' flor:;
and definitely extending erect from the surface ut le;ll:sfl als 1‘1g d i~
width at base; third segment of mamllaryvpalpuslslll;, ht! ){“ongne
than second; dorsal shields not overlapping; shields tm lrked
oblique marking in anteno(r, 1111.2-4(7:)11 portion; terga no m?uequnlis

i inent dark spots (p. 127)............ e ;- - - Ime

‘Sc:l]snrl)r?l:}é{]dc:closer Lor;vethcg and often overlapping; shields v:l%h
two oblique, linear markings; terga marked with evenly arranged,

i : AL (p. 128),
prominent, dark spots; otherwise same as (A (Xovebo)rncensis

(2).

SUMMARY

The foregoing study has revealed a number of rath.eli dis-
tinctive generic characteristics as well as characters whxc]n are
definitive for each species. The exter.nal qnat.;or_ny of t‘he arvae
of the genus Silpha, generally §1)ea1<1ng, is similar. '.lhe varia-
tion in the structure of certain anatomical parts is ol?vloui_
enough, in most cases, to permit _Of rather easy separamontg
the species. The characters of the internal and ex.ternal mouth-
parts and the tenth abdominal segment together with the afcclo)lfn—
panying appendages of the ninth proved to be most useful tor
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taxonomic purposes. The structure of the epi- and hypopharyn-
geall regions suggests that the careful study of corresponding
regions in other Staphylinoidea might prove to be helpful in
future taxonomic investigations among those larvae.
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EXPLANATION OF PLATES®

Prate I

Fig. 1, Silpha americana L. Dorsal view. 2, Silpha americana L. Ventral
view. 3, Silpha noveboracensis Forst. Ninth and tenth abdominal segments,
ventral view. Anal processes everted. 4, Silpha surinamensis Fab. Ninth and
tenth abdominal segments, dorsal view. 5, Silpha ramosa Say. Ninth and tenth
abdominal segments, dorsal view. G, Silpha lapponica Hbst. Ninth and tenth
abdominal segments, dorsal view, 7, Silpha noveboracensis Forst. Dorsal shield,
dorsal view. 8, Silpha inegualis Fab. Dorsal shield, dorsal view. 9, Silpha
americana L. Ninth and tenth abdominal segments, dorsal view. 10, Silpha
noveboracensis Forst. Ninth and tenth abdominal segments, dorsal view. 11, Silpha
inegualis Fab. Ninth and tenth abdominal segments, dorsal view.

Prars 11

Fig. 12, Silpha americana L. Labium, dorsal view. 13, Silpha americane L.
Labium, ventral view, 14, Silpha americana L. Labium, lateral view. 15, Silpha
inegualis Fab, Labium, dorsal view. 16, Silphe inequalis Fab. Labium, ventral
view. 17, Silpha inegualis Fab. Labium, lateral view. 18, Silpha noveboracensis
Torst. Labium, dorsal view. 19, Stlpha soveboracensis Forst, Labium, ventral
view. 90, Silpha noveborgcensis Forst. abium, lateral view. 21, Silpha ramosa
Say. Labium, dorsal view. 22, Silpha ramose Suy. Labium, lateral view.
23, Silphn ramosa Say. Labium, ventral view.

Prate IIT

Tig. 24, Silpha lapponica Hbst. Labium, dorsal view. 23, Silpha lapponica
Hbst. Labium, ventral view. 26, Silpha lapponica Hbst. Labium, lateral view.
27, Silpha surinamensis Fab, Labium, dorsal view. 28, Silpha surinamensis Fab,
Labium, ventral view. 26, Sitpha surinamensis Fab,  Labium, laternl view.
30, Silpha_americana L. Labrum, ventral view showing epipharynx. 31, Silpha
inegualis Fab, Labrum, ventral view showing cpipharynx, 32, Silpha lapponica
Hbst. Labrum, ventral view showing epipharynx. 33, Silpha ramosa Suy. Labrum,
ventral view showing epipharynx. 34, Silpha surinamensis Fab, Labrum, ventral
view showing epipharynx. 3%, Silpha noveboracensis Torst. Labrum, ventral view
showing cpipharynx. 36, Silpha inequalis Fub. Mandible, ventral view. 37, Silpha
ramosa Suy. Mundible, ventral view.

Prare 1V

Tig. 38, Silpha americana L. Mandible, dorsat view. 39, Silpha americana
L. Mandible, ventral view. 40, Silpha surinamensis Fab, Mandible, ventral
view. 41, Silpha lupponica Hhst. Mandible, ventral view. 42, Silpha nove-
boracensis Forst, Mandible, ventral view. 48, Silpha americana L. Head, dorsal
view. 44, Silphe wmericana L. Hewi, ventral view. 45, Silpha noveboracensis
Farst. Head, dorsal view. 46, Silpha noveboracensis Forst,  Head, ventral view.
47, Silpha inegualis Fab, Head, ventral view. 48, Silphu inequalis Pub, Head,
dorsal view. 49, Silpha lapponica Hbst, Head, dorsal view. 50, Silpha lupponica
Hbst, Head, ventral view.

Pram: V

Tig. 51, Silphy ramosa Say. Head, dorsal view. 52, Silpha ramosa Sny.
Head, venlral view. 53, Silpha surinamensis Fab.  Head, dorsal view. 54, Silpha
surinamensis Fab, Head, ventral view. 53, Silpha noveboracensis Forst. Pupa,
dorsnl view. 56, Silpha noveboracensis Torst. Pupa, veatral view. 57, Silpha
americana L. Maxilla, veniral view. 53, Silpha americana L. Metathoracic leg
viewed from the front.

sAll drawings were made by the wriler.
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ABBREVIATIONS USED ON THE FIGURES

A, anus,

AFA, unterior frontal angle,
A NP, annulated process.

A NT, antenna.
AP, anal proe
48, antennal socket.

B, base of mandible,

C, cercus,

CD, cardo,

CFS, clypeo-frontal suture.

CLP, clypeus.

CLS, clypeo-labral suture.

CX, coxa.

DOC, dorsal ocelli.

DS, dorsal shield.

DT, dorsal spots of distal tentorial arms,
£P, epipharynx.

EPC, epipharyngen! cleft,

EPM, eptmeron.

L£S, epicranial suture.

LSTSC, episternal sclerome.

FEM, femur.

FR, front,

FS, frontal suture.

G A, galea.

GL, glossa,

G U, gula.

B, hypopharyngeal bracon.

HP H'Y, hypophurynx

HPITYS, hypopharyngeal sclerome.
IR, hypopharyngeai rod.

I NL, invisor lobe of mandible.

LB, labium,

LBPLP, labial pulp,

LC, Incinia.

LCT, ligular cleft,

LEG. leg.

LIG, ligula.

LM, labrum.

MD, mandible.

MS, mesothoracic shield.

MT, mentum,

M TS, metathoracic shield.
MXPLP, maxillary paip.

IPA, first porous area of epipharynsx.

IIP A, second porous nren of epipharynx,

PIA, posterior frontal angle,

PLP, palp.

PMT, postmentum,

P NT, pronotum.

POC, postoceiput.

POS, postoceipital suture.,

PRMT, prementum.

IPRMT, unterior subdivision of

prementum.

IIPRMT, posterior subdivision of
prementum.

P.S, prothoracic shield.

PSCL, presternal sclerome.

PSTPL, sternal plate of prothorax.

PT, tentorial pits.

QP 4, quinque-porous area of
epipharynx,

RS, rectangular spine,

84, sensory area.

SCT, scutellum.

SP, acle.

ST, stipes.

T, tergum.

TAR, tarsungulus.

T'IB, tibia.

T'R, trochanter.

UG, urogomphus.,

¥0OC, ventral acelli,

VS, ventral shicld,

W, wing.
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