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INTRODUCTION

The keys to the parasites of the hessian Ay (Phytophaga defructor
{Sax)) herein presented have been used extensively by the writers
for a number of years and have proved au invaluable aid in gaging
the extent of parasitization by the different species, their relative
importance in biological control. and their geographical distribution,
Thex have also served as a means of rapid determination where dis-
rnwmshm" chirncteristics of the adult were not readily discernible.
It s hoped that they may prove of vilue to ofther workers in this
field of investigntion.

Knowledge of the habits of these purasites and of the number of
species which attack the hessinn fly in different purts of the United
States 1s based onr extensive systematic rearing of hessian fly mate-
rial for more than 20 vears by the writers and other entomologists in

various parts of the country.

1 Snhmitred For publicatien June 3, 1904,
2 The photomicrographie plates mciutll'(i in this butictin were prepared by F. J. Udine of
this Burenu,
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Twenty species of purasites found in the United Stutes east of the
Rocky Mountains have been included, among which arve cerluin ones,
such as the European species Platygaster plewren Walker and
Triehacis vemulus (Walker) and the Californin parasite Hsenderi-
merns meyetiolee Gahan, that have been recently liberated in castern
loealities.  Platygaster  ervor  Titeh, Decatomae  amsterdamensis
Givanlt, Horismenus feeanns (Girnult), and Plewratropis benefivd
Githan, all primary parasites of other hosts, have been reaved from
the hessian fly in only single instances and have been omitted beeanse
of their negligible significance.

In using the keys it is recommended that all the contents of the
hessian Ay puparium from whicl the parasite has emerged be care-
fully removed onto a microscope slide in some wediun such as eedar
oil or aleohol, and covercel with a glugs cover slip. They can then
be exumingd nnder any magnification that may bhe necessary.

After Familinvity with the diffevent forms has been attained it
will be found rhat miny of the species can be determined quicldy
anel accurntely without going entirely through the keys, For iu-
stunce. amonz the lavval exuvia, that of Pscuderinrus muspetiolor
i5 the only one rhat haz conspicuous selne and at the =ume time
straight nandibles, and the genus Eurgfome jncludes the ondy para-
sites in the series that have bidentate mandibles. Moreover. the
structare of the fronicantennals and other pupal sclerites at once dix-
tingnighes many of the species without further examnation.

The descriptivns of lurval exuvia refer only to the Jast Jarval
instar.

It will be observed that the general key falls into fwo distine
gections. one of which involves the Serphoiden and the other the
Chaleidoidea.  Among the Serpboidea the Tarval exuviz and pupal
selerites are exceedingly diffienlt to separate from the meconia, and if
found would be too mutilated to be of much nse. In this section.
therefore. the writers have felt justificdd in resorting to sneh weans
of identification as the size and number of the cocoons and the size
of the emergence holes. as well us hotl adult and Tarval chavacier-
istics. It might be explained that all these Serphoidea have but one
generation o vear and stay within the host during moest ot the year.
and that consequently either living or dead forms. especially of the
adult stage, ave frequently found inside the host puparitm upon
disseetion. In the chaleidold =ection it was wot founkl necessary to
nse other characteristics than these furnished by the pupal sclerites
and meconia.

Only the Chalcidoiden huve been dealt wirh in the supplementary
key because it was founnd impracticable 1o include farval exuvin of
the Serphoidea.

EXPLANATION OF TERMS

The terms used to designate the pupal selerites have been adapted
as far as possible from thase of corresponding sclerites or structures
of the nduit. In those instances where mueh disparity exists between
corresponding sclerites of pupa and adult it was found expedient to
apply & composite descriptive term. Figure 1. showing aspects of
the pupal stage of the chalcidoid Eupelmus allynii, Musteates the
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terms used and shows the normal position of the sclerites of a typical
chaleidoid pupa before the act of eclosion seatters them. Tt will be
observed that the term “oculoparietal” has been applied to the
sclerite which corresponds to the parietal of the adult when united
to the plate which covers the compound eye. Where these sclerites
are completely separated from each other, as in the case of Merisus
destructor (pl. 2, E, F), they have been referred to under the respec-
tive terms, parietal and ocular. The term “frontoantennal” has been
used as a blanket term to embrace the part of the face which would
correspond to the frons of the adult plus those sclerites that cover
the proximal portions of the antennae but fused with them in one
piece. Tt will be observed in figure 1, B and €. that the area of the
dorsum which includes the pronotum and mesoescutum is divided
bilaterally and the two sclerites are referred to as the schizonotal
plates, Other descriptive terms used are =elf-evident. such as
scutellum, abdomen, or proximal ov distal portton= of the legs.

. sewloparieral plote « |
ce- - glypeus - — = = - L pro
roximal portion of front leg - - o o
proxima; portion ol Trant e | sehizaaorad | s
- - distal portion of frontleg- - mset plare
proximad pertion of midole feg - \ msct
- - SIEFUT
w e SpSr@HEm - - - - - oy
distal portion oF midaie eg - wing pad - - -~

i prorimol end of hund leg
- witg pOE- - - - K

- ghdoman -
dhsted partion of hnd leg -

ghdamen -« o« .

Frsree L—iapn of Ewnpelmus allynfi showing position of selerites: o, veuotral
nspect: B, lateral aspect: € dersal aspect; angel, nesoscutum;  pro,
pronetu,

DESCRIPTIONS OF THE REMAINS
SUPERFAMILY SERPROIDEA

PEATYVEASTER Z0SINE Walker and P, HIEMaLI: Forbes

Both Platygasivr zosine and P. Riemalis make characteristic
cocoons of tough, flexible material nbont 1.5 mm. long, broadly
ellipsoidul. and pale vellowish brown.  From 1 to 23 coroons (fig. 2)
may be four i in the host prparivm, although less then 3 1s a vare
oecnrrence.  Selerites of the pupal exuviun are not found loose in
the cocoon. There may be one or several emergence holes through
the puparium of the host {(Hz. 3}, and their diameter seldom exceeds
0.6 num. and averages slightly less than 0.4 mm.  Separation of the
two species can Lest be muade from the adult stage. which is frequently
found in 1 or morve ot the cocoons. In the adult of P. zosine the
vertex and face nre distinctly transversely rmgulo-e, whereas in P.
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hiemalis these areas are smoeoth and shining with faint aciculations
running obliquely away from an indistinet median carina.  Also, in
zosine the ovipositor is approximately straight and slightly enlarged
and blunt at the apex, whereas in hiemelis 1t is distinetly curved and
attenuated.

Fiovee 2—Cocoens of Platygastor hiemalis as they appear when removed
from the puparinm of the hessian Hy. X191,

Fiatre 3—Hessiun fiy pupariuin  showing emergences Doles made by
Platyguster Riemalis, X 14,

PrLaTygaster MERRICKIT Packard, 1. poeurox Walker, and TRICHASIS REMULLS
{Walker}

Platygaster herriekii, P. plewron,
and Trichacis remndus also form
straw-colored, ovoid cocoons of
thin, shiny, tough, elustic material
similur to the covoons of the other
Figone 4—Hesstan v pupariom gerphoids, but always over 2 nm,

showing cinergence hole made by

Platygaster hesridii. 2 long.  As they are monemhbryonic

and solitary 1 habit, more than
one nre rarely found in a host puparium. As with the other
serphoids, loose pupal sclerites are not left behind.  Emergence holes
of P, herrickii (fig. 4) avernge
about 0.7 mm. in diameter. These
species may best be distinguished
from one another in the adnit stage,
which remuins in the cocoon dur-
ing the larger part of the year.
7. vemulus is characterized by the
presence of a distinet tuft of shovt
gray hairs near the apex of the
seutellum. P, plevron superticially  poous 5—Dorsat sueface of abdo-
resembles . Aerrickii but may be  men of i.t) Plalygaster herrickit
. - . A nud (8 Poplowron, X a1,
readily distinguished from the latter
by the many deep striations on the proximal half of the abdomen on
both dorsal and ventral sides (fig. 5).
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SUPERFAMILY CHALCIDOIDEA

CALOTULA BICOINR Spincla

The pupal exnvium of Callitule bicolor is transparent siraw color;
the frontoantennal plate (pl. 1, 4) is triangwlar mn outline, and the
anferior corners are extended by basal portions of the antennae. The
lateral edges are somewhat concave near the apex and the surface is
coarsely papillose midway between the anterior corners and over most
of the posterior half, with a distinet longitudinal suture running from
the center almost to the apex, at which point it divides to form a V.
The abdomen, sternum. and vavious other pupal selerites ave usually
found in a conglomerate mass, with the abdomen collapsed into a
semicireular shape {(pl. 3, 7).

The larval exuvium is elongate, with the setae minute, and the
mandibles simple, approximately straight and 0.03 mm. long from
apex to condyle. The spivacles are cone-shaped. with from four to
seven taendia in the spectiens examined.

The meconium ranges in shape and color from a black, amorphous
mass with light-brown pellets attached to a dark-brown mass.

CENTRIODOKA, SPECLOSISSIALLY {Girauld)

The pupal exuvium of Centrodera sperivsissima is pale, trans-
parent, yellowish brown, The abdomen (pl. 2. 77) is usually collapsed
mmto a cone-shaped mass which seldom exceeds a length of 0.65 mm.
Pieces of antennace {pl. 1. M} are usuaily found detached,

The larval exuvium (pl. 4, ZZ) is Battenceet vather than &liform. and
the setiae are not in evidence, The mandibles have a heavily sclere-
tized portion 0.08 nnn. long, with both outer and inner edges de-
cidedly curved.

The meconia {pl. 5, &} ave found scattered about within the host
epidermis, and consist of separated subsplerical. sometimes flattened
pellets with diameters ranging from approximately 0,98 to 0.22 mm.
They are pale yvellowizh brown.

As this species is multiple in habit, it is usual to find many meconia
and pupal cagts. As many as 19 casts have been found 1n a single
host.

The epidermis of the host larva iz lefr innct except where exit
holes are eater. and appears translucent silvery gray. The exit
holes are round, with ronghly gnawed edges. amd range from .1
to 0.45 mm. in diameter., There i usually one exit hole, although
occasionally more may be found.

CHEILONEURUS ELEGANS {Dalmnani

The pupal exuvium of (heilonevrus elegans is transparent straw
color. ‘The frontoantennal plate (pl. 1. B) i reduced mostly to the
antennal bases, whiclh are sharply bent at fhe extremities with pro-
nounced emarginations at the middle on hoth anterier and posterior
marging, with fhe surface of most of the central area distinetly
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papillose. The clypeus and mouth parts are often loosely attached
to the frontoantennal plate. The abdominal and thoracic sclerites
{pL. 8. 77} ave found in a conglomerate mass with one or two leg
sclerites usually projecting like empty sleeves. The sutures between
the segments of the nbdomen are, for the most part, clearly defined.

The larval exuviom is narvow and elongate, with setze minute and
mandibles {pl. 4. /) curved. The Jatter are about 0.026 mm. tong. The
spiracles are cone-shaped with a variable number of taenidia not
usually exceeding seven.

Typical meconia consist of a number of pale-brown, subspherical
pellets.

DITROPINOTUS AUREOVIRIDIS (Crwford)

The pupal exovivm of Ditropinotus aureorividis is transpavent
straw color.  The frontoantennal plate (pl. 1, ) is triangular in
general outline, with the anterior corners extended by curved bases
of the antennae. the lateral edges somewhat concave near the apex,
and part of the surface from the lateral murgins townrd the center
finely pupiliose. There is no longitudinal snture oi apical V in evi.
dence, and the clypeus and mouth parts are often attached fo the
anterior margin. The oculoparietal plate (pl. 2, A4) has the parietal
area finely papillose and spursely covered with conspicuous setue,
The middle leg (pl. 3. J) is usually detached but is delicate and
transparent. with a tibial spur well defined. The abdontinal sclerites
(pl 4, A} collap=e afrer cclosion In o manner to form n semicircle
of folds.

The larval exuvium (pl. 5..1) is elongate, with numerous and long
setae, many of them over 0.02 mm. in length. The head has two
nodular antennaze 0.013 mm. long and the mandibles are very slightly
curved, measuring 0.06 mnu from apex to condyle. The spiracles are
cone-shaped with from 11 to 16 taenidia,

A typreal meconinm consists of numerous durk-brown, irregular-
shaped pellets, many of which are move or less fused.

EUpLMELLL VERICULARLS {Retzins)

In the vemnins of Eupelmella resicularis the pupal exuvium is
transparnt straw color, with the surface finely papiliose.  The
frontoantennal plate (pl. 1. /2) is triangular in genoral outline, the
aiterior corners extended by the bases of the antennae, each of which
has a sharp elbow hend, and the lateral edges vonspienously concave
neat apex.  The miterior margin between the antennal bases is nearly
straight and the clypens and mouth parts are often attached. The
ceuloparietal plate tpl 2 ) is glbrous, The sternum (pl. 2. L) is
roughly oblong. vith a narrow piece projecting cephalad from cach
corner at the posterior end. The rugilose wing pad (pl. 2, P} is
usually mtact and atrached to the schizonotal plate, The seutellum
{pl. 3.4} has the anterior margin curved and the sides concave,
forming an acute angle ot the posterior apex. The front leg
{pl. 3, £) has the proximl area attached Tike a hook, the middle leg
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(pl. 3. K has the proximal end pestle-shaped and the tibial spur
prominent, whereas the hind leg has the proximal portion (pl. 3. 0)
detached and the distal portion (pl. 8, P} weakly spurred. The
ahdominal sclerites (pl. 4, B) collapse after celosion in a manner to
form a semicirele of folds.

The larval exuvium (pl. 5, B) is clongaie and sparsely covered by
long setae. The mandibles (pl. 5. ¢') are enrved and 0.063 mm. long
from apex to condyle. The labrum fpl. 5.(") las a row of denticles
widely and often irregularly spaced. The spiracles (pl. 5.0} ave
cone-=haped. with numerous taenidia,

'The meeonium usually consists of hard, brown pellets wmove or less
coajesved.

EUpPEEMUS ALLYNIT [ Freneh)

The pupal exuvium of Fwupelovs allynii is durk brown, with the
surface densely punctate. The frontoantennal piate (pl. 1, £} is tri-
angular in general outline, with the anferior corners extended by the
bases of the antennae, each of which bends in a sharp elhow. The
Iatern) edges are coneave, and the =nrface is finely punctate except
over the central aren, which is conrsely punetate. and the midanterior
and midposterior areax, which are sparsely setare.  The oculoparietal
(pl. 2. ) has the pavieta) portion setose. The sternum (pl 2,3) s
oblong, with the corners sharp and nearly right-ungular at the ante-
rior end. a short filamentons piece heing attached to each corner at
the posterior end. The rugulose wing pud {pl. 2.9) is usually intact
and is sometimes loozely attached to the schizonotal plate. The
seutellum (pl. 3. 8) i zomewhat wider than long. with the anterior
margin curved.  The distal portion of the front leg {pl. 3. F) is
lightiy club-shaped and blintly rounded. The middle leg (pl. 3.7)
has thie proximal pertion pestle-shaped and usually detached, and
the distal portion is characterized by a prominent tibial «pur. The
hind leg has the proximal portion (pl, 3, Q) small and this i= n=nally
detached fromt the rest of the leg, The distal portion {pl. 3, #) &
very weakly spurred,  The aldonminal selevites (pl 4 ¢ collapse
afrer eclozion into a semicirele of folils and angles.

The larval exuvinm iz elongated, with <pavse and long ~etae. The
mandiblez (pl. 3. D) ave distinetly curved and measure about 0.07
mm. from apex to condyle, The lbrum {pl. 5 /) has a row of
sharp. closely and evenly placed denticles, nsinlly six in numwber, and
rhe =piracles (pl. 5.2 are cone-shaped and have merons taenidia.

The meconium us=ually containg a number of irreguiar, lieehit-brown
pellers, altheugl both color amd shape vary with individuals,

TIUETEROMALUS PUTATPES [ FFarbes}

The pupal cast nf Fupteronedus pidpipes is tranzlucent straw eolor,
The frontoantennal plate iph 1. #) is (rangnlar in general ontline,
with the anterior corners extended by the hases of the anternae and
enrved slightly inward. A deeply efched median Jongitudinal suture
runs from the center to the posterior apex of fhis plate, where it
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divides to form a V. The surface over most of the apical half i
coarsely puapitlose and somewhat rugnlose, with twe couverging
dingonal sutuves near the anferior edge and the avea between them
more or less rugulose.  The ocnloparietal plate (pl. 2, D} is glabrous,
The abdominal sclevites {pl. 4. 7)) collapse after eclosion into g semi-
circle of folds and anglex.

The Iarval cast i= elongate. the setne are small and inconspicuous,
and the mandibles ave approximately straight and aboutr 6.04 mm.
long. The spirneles are cone-shaped and have from five to nine
taenidia.

The weconiwm usually consists of & mass of hard, brownish, tightly
coalesved pellets.

Etuyroaa arriris (Galwind A~ I8 pitoEsts {(Giranio

The pupal exuvia in Evryioma ave transtucent straw color. and the
sternal sclerites and usually the wing pads and legs unite in 2 con-
glomorated mass with the abdominal selerites (pl. 4, £).

The larval exuvia {pl. 5. £} are elongate. with long, sparsely dis-
tributed sefae. The mandibles have a conspicuons extra dentivle on
the mner margin,  The spiracles are cone-shaped.

MERIBUS BESTRUCTOR € Huy)

The pupal exuvium of W erisus destructor is pale straw color, The
frontoantennal plate (pl 1, ) is triangular in general outline, with
the anterior corners extended by the bases of the antennue; o distinet,
coursely rogulose longitudinal suture runs from the center almost to
the apex. at which poinl & divides to form g V. The cenlar plate
tpl 20 £ i=oval mu‘ s separated from the parietal (pl 2. Fj, which
5 roughiy quadriiaterad.  Both sclerites are glabrous, The abdem-
inal segments {pl 4 /7Y are Indistinguwishably crampled up with the
wing, leg. and olher sclerites.

The tarval exuvium (pl. 5, ) s elongate, the setue ave minute and
inconspicuous, and the mandibles nearly straight and about 8.05 mn.
long from apex to condyle. The spirncles ave cone-shaped and liave
about % to 14 taenidia.

The meconium is v=ually o hard, amorphous. speckled. hrownizh
mass,

MeRigrs FERRICUTOSUS (Giranit)

The pupal exuvinm of Werisps febricwlosus is pale translucent
straw color. The frontoantennal plate (pl. 1. Z7} is voughly tri-
angular, with the auterior corners exteirled by the haser of the
antennae, similar in shape to those found in 3. destructor but slightly
longer, id there are a pronotnced rugulose aren near the cenfer and
two short paratlel sutures on each side of the median line near the
posterior apex instead of the apical V patiern found in M. destructo.
and =ome of the other parasites.  The veular {ph 2. #7) ix eval and
separated from the pavierst (plo 20 /5y which is vonghly gqoadri-
Iateral: hoth sclerites are ginbrous,

The larval exuviom (pl. 5. H) is elongate, with minute and incon-
spicuous setae, The mandibles are neavly steaight and about 0.04
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mm. from apex to condyle. The spiracles are cone-shaped and have
about 10 to 15 taenidia.

'The meconium is a hard, dark, amorphous nass characterized by
the presence oF large, conspicuous, cream-colored or white patches.

MERISUS MORDELLISTENAE Criwford

The pupal exuvium of Merisus mordellistenac is pale translucent
ciraw color. The frontoantennal plate (pl. 1. [) Is triangular in
general outline and similar to that of 3. destructor, with a longitudi-
nal sutnre from the center almost to the apex, where it divides to form
a V. Parallel sutures like those found in M. febriculosus are absent.

The larval exuvium (pl. 5, 7) is elongate, with minute and incon-
spicuous setae. The mandibles are nearly straight and about 0.04
mm. from apex to condyle. The spiracles are cone-shaped, with from
five to seven taenidia in the specimens examined.

The meconium is & hard, davk, amorphous mass characterized by
farge, congpicuous, cream-colored, or white patches as in the case of
Merisus febriculosus.

I'LEGROTROPIS METALLICUS (Neos)

The pupal exuvium of Plevrotropis metallicus is dark brown to
black. The frontoantennal plate (pl. 1, J) is subcireular, with the
bases of the antennace attached as a short truncated projection on
cach side of the anterior edge. The surface is finely punctate, with
a dark pit on cach side of the median line near the anterior edge.
The oculoparictal plate (pl. 2, 7) is glabrons.  The sternum (pl. 2, ¥)

in two loosely joined picces forms a crude quadrangle with projecting
lobes at the anterior corners. The wing pad (pl. 2, [} is closely
fused with the schizenotal plate. The scutellum (pl. 3, ) has its
posterior margin angulated. The distal portion of the front leg (pl.
3. 1) is club-shaped, with the club end sharply attenuated, and the
middle leg (pl. 3. ) has a poorly defined tibial spur.

The larval exuvium (pl. 3, J) is elongate, with minute and incon-
spictious setae. The mandibles are distinetly curved and without a
sirrounding band of tissue and are about 0.05 mm. long. The
spiracles are nof cone-shaped.

The meconium iz a dark, brownish mass of large pellets more or less
fused.

POLYSCELIS MonESTrS Gahan

The pupal exuvium of Polyseelis modestus 1s transparent straw
eolor. Most of the body sclerites (pl. 4, &) arve left massed together
nfter eclosion, with the ahdominal segments, wing pads, and parts of
the leg sclerites usually clearly discernible. The leg sclerites do not
have the open sleevelike appearance characteristic of some of the
chaleidoids.

The larval exuvium is elongate, with minute setae. The mandibles
(pl. 5, K} are nearly straight and about 0.04 mm. long.  The spiracles
are cone-shaped, with not more than six taenidia in the specimens
examined.

160505—40—-2
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T'he meconium is hard and dark. sometimes made up of pellets more
or less fused.
PSEUDERIMERUS MAYEFIOLAE {({Qghan)

The pupal exuvium of Psevderimerus mayetiolee is pale yellowish,
transulucent, and with most of the surface finely papillose. The
frontoantennal plate (pl. 1, K} is triangular in general outline, with
the anterior corners greatly extended by the bases of the antennae,
each of which bends as an elbow. The point of juncture of each an-
tennal prolongation and the frontal portion of the sclerite 15 charac-
ferized by a distinet notel, the lateral edges of the frontal portion are
slightly coneave, and the surface is glabrous and finely but uniformly
papillose over most of the arex. No median suture is present, but
there are characteristic rugulations near the postevior apex. The ve-
uloparietal plate {pl. 2, #) has the parietal portion sparsely covered
with long setae. The anferior edge ot the sternum {pl. 2, ¢/} forms
a gablelike angle on the median jine with the posterior corners each
extended by a long filamentlike process. The wing pad {pl. 2. 8} is
usually intact and attached to the schizonotal plate, its surface being
finely papiliose and slightly rugulose near the base. The seutellum
{pl. 8. D} is longer than wide. with its posterior margin curve'l.  The
tront log (ph 3. H} has its proximal portion attached like a broad
hook. The middle leg (pl, 3..Y) is united into one piece. with the
tibial spur well defined : but the hind leg (pl. 3. 8) has its tibial spur
poorly defined.

The larval exuviam is elongate and covered by long, conspicnons
setae. The mandibles (pl 5. L} are straight and about 0.046 mm, fong
from apex to condyie. The spiracles (pl. 5, @) are cone-<haped and
characterized by the distal segment being conspicuously larger than
the other se@inents of the spiracle.  There are from 10 to IS taenidia,

TETRASTICHUS CARINATYS Morboeg

In Tetrastichus carinetis the pupal exovinm is pale translucent
straw color. The frontountennal plate {pl. 1, L) is triangufar amd
characterized by a distinet cleft on the mi(ldle of the anterior margin,
Its surface is papiliose near the sides, center, and around the cleft,
The mouth parts {pl. 1, &) are somethmes attached to the anterior
margin of the frontoantennal plate and characterized by two elongate
lobes joined near their bases. The oculoparietal plate {pl, 2, A7) is
glabrous but distinetly pupillose.  The front fegs {pl 3.7} ave usually
separated from the rest of the sclerites after eclosion and ave charace-
terized by u small, closely attuched segment at the proximal end. The
wing pad {pl 2, £'} is delicate and is usually attached to a fragmenl
of the schizonotal plate. The abdomen has some of the dorsal
selerites intact and they are not usually collapsed in the form of a
semicirele.

The larval exuvium {pl. 5. M} i3 elongate, and has minute and in-
conspicuous setae.  The mandibles {pl. 5, A') ave distinctly curved aund

f 3
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11

attached within a surrounding band of tissue, and ave from 0.05 to
(.06 mm. long. The spiracles (pl. 3. &) are not cone-shaped.

"The mecontum is predominantly black, and is usually without leosc
pellets.

12

10,
11,

GENERAL KEY TO PARASITE FORMS

. One or more straw-coloved cocvons within the puparium; no loose

pupal exuvin except in enses of hyperparasitization .-
No cocoons; loose pupal casts prosento oo

. Cocoons (fig. 2) loss than 2 mm. long: usuaily maore than two cotnons

preszent : emevgence hole (fig. 3} less than 049 mn. in dinmeter.-
Covoon more than 2 mm. long; nsusily otie cocoon und never more
thitn two cacoons present; ewergence hele {fig. 4) ravely loss
than U0 min in diameter: hirvel oeindibles curvedo oo

_ dMandibles of inrva distinetly earved; adsit with vertex and face tiis-

tinetly transversely rugulose; ovipesitor essentinlly  straight;
stightly enlarged and blunt at apex_. Platygastor rosine Walker,
Mandibles of larva approximately straight; adult with verfex and
face smooth and shining exeept for some fuint aciculations; uvi-
positor curved and ntfenuated—___ Platyguster hicmuiis Forbes.

. Adult with distinet tuft of short gray hairs near apex of seuteilum.

Trichacts remuiug (Walkerd,
Adult withour tuft of short gray haivs on seutellum oo

. Many conspienous longitudinal strintions {fig. 3, B) along basal hait

of dorsnl ant ventral surfaces of abdomen; each ovipositor
sheath valve bearing five or six hyaline tubercles.

Flatpgaster plewron Walker.

Striqtions not present along basal hatf of abdomen {fig, 5, £}; ovi-

positor sheath valves with pot more than three hyatine tubercies.

Plalygaater ferrickii Packard.

_ Meconium and exuvinm contained within host skin, which remains

pearly intact within host puparinm exeept when destroyed by
nnusnal elremS Y o e
Meconhmn and exuviem not contained within host skin except in
cnees of hyperpurasitization; hest remmains, If preseat, pushed
te one Sie o e e

. Pellets of meconium (ph 3, 8} separnted amd distributed in different

parts of the host; exuvia from more thun one individoal; selerites
pate, transparent yellowish brown; abdomen (pl 8, U} usually
collapsed into a cone-shaped mass: antennal casts (ph 1, 3}
sometimes found detached____ Centrodora specioxizsima Girault,
Mecouinm lodged at er clogse to ohe end of host; exuviam from only
one imdividonl except in rare cases of secondary parasitism;
srleriteg not like those deseribed above -

. Pupal exuvium black or very dark transhycent brown; frontcantennil

plite {(pl. 1, 4} subeireulnro_ .. _ Plewrufropis metullivus {Nees).
Pupal exuvium pale translueeat straw color; froutoantennal plate
not subeireudr oo e ————

. Frontoantennal plate ipl 1. £) erinngular, with s midanterior cleft;

front Jegs {1l 3, 1) elnb-shaped and usnaily detnebed from other
selerites; meconium black Tetrastichus earingtns Forbes.
Froatoantennal plare {ph 1. #Y nor triangelar, but with 2 prononnced
emurginntion along middie axis on beoth anterior and posterior
nargins; frout legs usually urtachet to rest of sclerites {pl. 3, ¥},
not club-shaped; moeonium not black.
Cheilanenrus clegung (Palmand.
Pupil exuvium biack or very dark transiucent brownoo o _
Pipal exuviom pale straws eolorooa oo oo~ . :
Frontoantennal plate {ph. 1, J} with lateral edges convex, snrface
glabrous | aculoparietal {pl. 2, 13 glabrous; sterpum {pl. 2, ¥) in
two loosely jnined pieces, with the two anferior corners in the
form of Iohelike projectinns; wing pid {pl. 2. R} ¢losely fused to
sehiizonotal plute: seqtelhun (ph 3, €' with posterlar macgin
anguinted ; distal portien of front leg {pl. 3, G) cilub-shaped, with
club end sharpiy atteninted: middle leg {pl. 3, M} with tibiat
spur peotly defined. . Flenrotropis metallicny { Nees).

10

11

12
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18.

14,

1.

19,

20,

. Abdomen telescoped inte & semicireutar, obtuscly angled mass

18,

Frontoantennal plate (pl. 1, E)} with lateral edges coneave, part of
surface gsetaceous; eculoparietal (pl. 2, ¢) with parietal portion
setacecus; sternum (pl. 2, M) in one piece, without projecting
lubes; wing pad (pl. 2, 0} loosely attached and often sepurited
from schizonotal plate ; sentellum {pl, 3, B) with postorior margin
curved; distal portion of front leg (pl. 3, I} ctub-shaped, with
club end bluntly rounded; aistal portion of middle leg {pi.
3, L} with tibinl spur sharply defined.

Eupelinug aliynii {Freuch).

2, Meeoniwm dark, with econspicuous, lavge, cream-colored, or white

parehes
Meconinm without large, cream-colored, or white patehes________.
Frontoantennal piate (pl. 1, H) with fwo short, parallet sutures near
apex; apical V fovmntion of sutures not present.
Merisuy fChricwiogns Giranit,
Frontoanteunal plate (pl. 1, I) with tongitudinal middle sutars and
apical V distinct; two shovt, paralie] subures near apex absent.
Ilerisns wmordellistenee Crawford.
Sternum, wing pads, and parts of ieg sclervites separate from rest
of pupal selexites .. ___._________ __ "
Sterrum and usupally the wing L
stlerites

1, D) with marging of apical portion sinvons; oenlopurietal plage
(pi. 2, B} glabrous; scutellum (ol 3, A} with apex gemte; feoant
leg {pl. 8, B} with hooked portion abunt one-third the length of
entive leg selerite; middie leg (pl, 3, &) with proximal e pestle
shaped and tibial spur long__._EBupelwella vesiculariz { Retzius).
Sternum (pl, 2, 0) with anterior margin forming a1 gablelike anglo on
medinn line; cculoparietal plute (pl. 2, J) with prietal portion
sefaceons; scutellnm {pl. 3, DY with apex ohtuse; front leg
{pl. 3, H) with hooked portion abont one-hatif the length of entire
leg; middie leg {pl. 3, ¥}, not pestle ghaped, tibinl spur short.
Paeuderitnerys mayetiolae Guhan,
Meconium predominantly biack, no loose bellets present; fronto-
antennal plate (pl, 1, L) triangelar, with decp medinn cleft on
anterior umrgin; ocutoparietal plate (pl. 2, K} glabrons; front
legs {pl 3, 7} detached from other segments and charncterized

by o small, closely attached segmwent at proximal ond,
Petragtichus enrinatus Forbes.
Meconinm not predeminantly black; frontonntennal plate not ke
the above; front legs ushally attached to other sclerites il
not gimilar in pattern to the above

Abdomen not iike the above. .. ___________ . _____
Frontoantennal plate {pl I, €) triaugular, with no medinn sutare:
abdomen {pl. 4, 4) a delicnte, erumpled mass with somicireakar

pattern__ . . __ Dtropinotus anreoriridiz Crawfori,
Frontoantermmal plate with a median snture renching from mididle
almost to apieal extremity .. _______________ __

Frontoantennal plate (pl. 1. A} with marging of apieal portien dis-
tinetiy coneave, surface very enarsely papillnse; abdomen pl 3,
T} in a semicirenlar, ebtusely angled mass.

Callitula dicolor Spinnla.
Frontoantennal plate (pl. 1, F) with margins of apical portion not
distinetly concave, surface not se eonrsely papillase ; abhdumen

(pl. 4, D} in a semicirenlar, obtugely angled mnss,
Eupteromalus fulvipes (Forhes),
Abdominal segments indistingnishably crmmnpled np with thorncle
segments, wing pads. and moest of leg selerites_______________
Segments of ahdomen. wing pads, and nsnally parts of loge clmrly
diseernible. el o .

»




KEYS TO HESSIAN FLY PARASITES BASED ON REMAINS

21, Frontontfennal plate (pl. 1, &) with a mediun, cearsely rugulose

suture rubhing from middie almost to apex; abdomen (pl. 4, F)

n delicnte coaglomerite mass _Mcrisus dcstructor 8ay.

Frontoantennal piite without a medinn suture running frem mid-

dle to apex; abdotwen (pl 4, B with wing pads and legs more

discernible than above ———— Enryltoma spp.

23 Body sclerites {pl. 3. ¥) with twe legs projecting congpicuonsly,

glopvelike nml open at ends; frontoantennal plate (pl. 1, B) con-

sisting principnily of the antennal bases sharply bent at extremi-

tirs, with a pronounced emargination along middle axis on koth

maregins_______ Cheilanenrua elegans Dalman,

Tody selerites (pl. 4, 6 with projecting legs not sleevelike awd {istal
ends closed ; fronteantennal plate not like the above.

Polysectiz modestus Gahan,

13

SUPPLEMENTARY KEY BASED ON THE CHALCIDOID LARVAL EXUVIA

. Mandiples distinetly eurved
Mandibles straight or nearly so
. Sette long and conspicucus; spiracles cone-shaped
Retae absent or milnute; spirncles not cone-shaped
. TLabrum toothed -
Labrum not toothed - _—
. Teeth of librum closely fdjacent to one another {pl. 5, ) ; mandibles
(pl. 5, D) distinetly curved; spiraeles (pl. 5, P) with numerous
taenidia Eupclmus allynii (French).
Poeth of labrum tuore widely spuced {pl. 5, €) ; mandibles (pl. 5,
) distinetly eurved:; spirneles {(pl. 5, 0O} with numerous
taenidin; {entire exuvium shown in pl. 5, B},
Eupetnmelie vegicularis {Retzing).
5. Mandibles {pl. 5, F) each with large denticle on inner margln.
Eurytame spp.
Mandibles (pl. 5, 4) without denticles on inner margin,
: Ditropinotus aureoviridis Crawford.
. Larval exuvinm {pl. 4, Z) about 0.28 mm. or iess in length; not #li-
form: more than oue exuvium present in o host.
Centrodora speciogissima (Girnult).
Larval exuvium at least three times us Iong as the above; usually
tiliform ; =eldom mare than pne exuvium to the hosto .o ..
. Mandihles (pl. 5, ¥) surrounded by encireling band of tissue (entire
exuvittn shown in pi. 5, M, aml a spiracle in pl. § R).
Tetrasfichus carinaluy Forbes,
Mandibles not surrounded by encireling band of rissue
. Onter edge of mandible (pl. &, J) entirely convex,
Plenrotropis melallicns [Neces),
Outer edge of mandible (pl. 4, ) partly concave.
Cheilonewrns elegans (Dalman).
. Setae long and conspicuous {pl. 3, L} ; spiracles {pl. 3, @) with distal
segment larger in properiion tn rest of segments than iy the case
in the other ¢haleidoids of this key.
Pgenderiviorus wmageltiolee Galan,
Setae nbsent or minufe -
, Some of spiracles with 1more than 11 taenidia.
Merigius destructor (Say), M. febricnlosws Girault,
Spiracles with less than 11 taenidin.
CQallitule bicolor Spinola, Ewpteremalus  fulvipes  (Forbes),
Morigus mordellistenae Crawford, folyseelus modestus Guhan,




PLATE 1

A-L, Frontoantennal plates of —A, Callitula bicolor. B, Cheiloneurus elegans.
C, Ditropinctus aureoviridis. D, Bupclmella vesicularis. E, Eupclmus allynii.
F, Eupteromalus fulvipes. G, Merisus destructor, FH, Merisus febriculosua. [,
Merisus mordellistenne. J, Pleursiropis metallicus. K, Pseuderimerus mayetiolae.

L, Telrastickus carinaius. M, Antenual sclerites of Centredora specfosissima.
N, Palpi of the mauth parts and supporting segments of Tetrastichus carinatus.
All greatly enlarged.
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PLATE 2

A, Ditropinetus aurcoriridis, oculopatietal.
B, Eupelmella vesicularis, oculoparietal,
), Eupelmus allyniz, oculoparictal.
D, Bupteromalus fulvipes, oculoparietal.
Merizus desiructor, ocular,
Merisus desiructor, parietal.
Merisus febriculosus, ocular.
Mertzus febric.losus, parietal,
Pleurotropis metallicus, oculoparietal.
Pseuderimerus mayeliolae, oculoparietal.
Tetrastichus carinatus, oculoparietal.
L, Eupelmella vesicularis, sternum.
A, Eupelmus aliynii, sternumn.
&, Pleurctropis metallicus, sternun,
(), Pscuderimerus mayetioiae, sternum,
P, Eupelmella vesicularis, wing pad and schizouotal plate.
@, Eupelimus allynii, wing pad and schizonotal plate.
it, Pleuroiropis metallicus, wing pad and schizonotal plate.
8, Pseuderimerus mayeliolae, wing pad and schizonotal plate.
P, Tetrastichus carinatus, wing pad and part of schizonotal plate.
All greatly enlarged.
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PLATE 3

A, Eupelmella vesicularis, scutellum.

B, Eupelius allynii, scutellum.

C, Pleurnlropis metallicus, seutellum.

D, Psenderimerus mayetiplne, seutellum.

E, Eupeimelln vesicularis, front leg.

F, Evpelmus allynii, distsl portion of front leg.

G, Pleurctropis metallicus, distal portion of front leg.

H, Pyeuderimerus mayetiolae, front log.

, Tetrastichuy carinatus, front leg.

, Ditropinotus avreoviridis, middle ey,

K, Eupelmella vesicwluris, middle leg.

L, Eupelmus allynii, middic leg,

M, Pleurairopis metallicus, middle lep,

N, Pseuderimerns mayelivioe, middle les.

0, Eupelmetla vesicnlaris, proximal portivu of hind leg.

£, Enpelmello vesiculuris, distal poriion of hind leg,

0, Eupelmus allynii, proximal portion of hind lec.

R, Fupelmus allynii, distal portion of hindg leg,

S, Pseuderimerus mayciioine, hind leg.

T, Ceallitula beoler, abdou ingl and oather sclerites.

{7, Centrodorn speciosissime, alydnn.ingl selerites.

V', Chedlaneurns elegans, ubdamingd and other selerites.
All greally cenlarped.
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PLATE 4

A, Ditrepinotus curcoriridis, abdoming! and other selerites.
B, Eupelmella vesicularis, abdominal and other sclerites.

€, Bupelmus allynit, abdominal and other sclerites.

D, Eupleromaius fulvipes, abdominal and athor selerites.

E, Eurylome, abdominal and other selorites.

Fy Merisus destructor, abdominal and other sclerites,

€, Polysceliz modestus, sbdominal and other sclerites,
H, Centredera speciosissima, larva.
1, Cheilonenrus elegans, mandibles of larva,

Al greatly enlapged.
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FPLATE &

-1, Dilropinolus aureoviridis, larva,
B, Eupelmella vesicularis, larva (labrum has been pushed out of place).

C, Eupelmella vesicularis, labrum and mandibles,
Dy, Eupelmus allynii, mandibles.

E, Eupelmus allynii, labrum,

£, Euryloma, larva.

(7, Vertsus destructor, larva.

H, Merisus febriculosus, larva, showing mandibles.
I, Merisus mordellister 1e, larva.

J, Pleurofropis melallicus, larva.

K, Polyscelis modestus, mandibles of larva,

L, Pseuderimerus mayetiolas, larva,
Af, Tetrastichus carinalus, larva.

N, Tetrastichus cerinaius, mandibles of larva.

O, Eupelmella vesiculuris, spiracles.

P, Eupelinus allynii, spirecle.

@, Pseuderimerus mayetiolue, spiracle,

£, Tetrastichus carinaius, spiracle.

8, Centradora speciosissime, particles of meconia.

All groacy enlarged.
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