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bv ?h(. 1? t^ ? B^,«^'""'' ^'^^ greatly facilitated by an incompleted manuscript written 
years to thP^Vnrtv^Vl'''' f'^'V" '"'""','' ^^^ '^"''^^ '" 1825. Myers had devoted many 
toCTlDtlons of M d lin?'"""''^ P«r«'lf ""li"*" ''™'"8''' together bibliographies and 
script was nnî in ^n?^™?' species, together with a number of Illustrations. His manu- 
DreDarnHnn^i tí ' '"' ^"í publication, however, and although consulted freely in the 
rea?"ngid iln t'h-i^hf,','* ""Ç.'^''' *¥ ™"™ ™''J''<=t "»"tter has been rewritten and 
to the en.4 ^ï^i,*^" bibliograplile references being greatly augmented and brought up 

tne  end   of   the   year   10;i2.    The   descriptions,   synonymy,   and   review  of  literature^ 
wrirer Th«   nr"?"?.* "° '"'*'''*• '"<' histories, distribution, etc., are all by the present 
stance« fWÍÍ  "lustrations  accumulated  by  Myers  have  been  utilized,  but  In  many  in- 
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freelv P? .! y""«« "Otes on biology, distribution, hosts, and life histories have been 
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of th» no i"S''''''/rî''?"''^ ore accorded. The whole-hearted cooperation of C. C. Hill, 
illiiaf,...;- "  <1 "■' laboratory, in this respect deserves special mention.    The numerous 
Porn/Ó T *' yvere drawn liy E. H. Hart, formerly artist of the Division of Cereal and 
ClasliLiïf'''^*^,' .^''^- Eleanor A. Carlin, artist of the Division of Identification and 
and Forag "l      If'sects ; and W. K. Walton, senior entomologist of the Division of Cereal 
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INTRODUCTION 

The hessian fly, Phytophaffa destrvsctor (Say), has long been 
known as the major pest of the wheat plant in the United States, 
and it is similarly injurious to this crop in Europe as well as in 
various other parts of the world. First discovered in North Amer- 
ica more than 165 years ago, it has spread from the original point 
of discovery in the neighborhood of New York City over most of 
the wheat-growing region of the United States and Canada and 
for many years has been the object of almost constant investigation. 

Because of the important influence which they exercise in its con- 
trol, the hymenopterous parasites of this pest early became a matter 
of interest to entomologists and have become increasingly so as the 
years have gone by. Because of aroused interest in natural-control 
methods, the past 2 or 3 decades have witnessed extensive and in- 
tensive studies on the biology of various hymenopterous parasites of 
injurious insects. Workers on the hessian fly have been active in 
this field, their investigations resulting in the uncovering of numer- 
ous heretofore unknown parasites attacking the fly and in the ac- 
cumulation of much information regarding those already known. 
More than 130 authors and upward of 200 separate articles involv- 
ing seven different languages make up the present literature dealing 
with parasites of this one host. This mass of literature, scattered 
through many different journals, bulletins, etc., and involving much 
synonymy and many changes in names, taken in conjunction with 
the natural difficulties involved in the identification of these minute 
insects, has made it extremely difficult for one engaged in a study 
of the parasites of the fly either to determine their identities or to 
know what has been written about any particular species. A press- 
ing demand has arisen for a coordinated discussion of information 
now available regarding the exact identities, synonymy, distribution, 
etc., of the various species attacking this fly. 

The object of this publication is to bring together, in so far as 
possible, in the case of each species attacking the fly, a complete bib- 
liography and review of the literature, a description that will make 
it possible to recognize the speciesj a list of its synonyms, and a short 
outline of what is known regarding its hosts, life history, and dis- 
tribution. 

GENERAL HISTORY 

The first record of a hymenopterous parasite of the hessian fly was 
made by Thomas Say in 1817, when he named and described the 
species now known as Merisus destructor (Say), giving a short 
account of its oviposition and development. Another early investi- 
gator, E. C. Herrick, in 1842 recorded the rearing of five species from 
the fly. One of these he identified as the species described by Say, 
but the others were left unnamed. Herrick gave the first account 
of a parasite ovipositing in the egg of its host and developing upon 
the larva. The species is now believed to have been Platygaster 
MenudiH Forbes, which did not receive a name until over 40 years 
after Herrick's observations were published. As will be shown else- 
where, this interesting observation by Herrick was discredited by 
many subsequent writers but is now known to have, been entirely 
accurate. 
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or recording observations on tfieTr hab^'tf ^^^"^ 'l^ describing species 
Fitch, Thaddens W. Harris, C V RÍlev S A^ 1ÍI T^x^^^*^ ^'^ 
Benjamin D. Walsh, A. J Cook A ^' P : 7«''^- ^- ^^^nch, 
Howard, and F. M. Webster Of íí:. C^^^^^^, H. Osbom, L. O 
made the most important contr^but^^^^^^ ï""ti ''"^ ^^^7 P^^ably 
Rcriptions of several spLL S ÍIÍT!, ^•'''^ ^^^'"g published de- 
their habits and dStSL'inTu^t'XÄoV^^^^ 
Ormerod, and Karl E Lindeman m7^? •' . . *' Eleanor A. 
the same subject.    The Sudi^hv Zlt ^P^^^ant contributions to 

mology and b^ certain investJato^rslSrance an^H ^"''•'^'^ '' ^"*«- 
have added greatly to our knowl^dcrfJ .t *""* ^^^'^ ^^"''^^ 1890 
ing contributionsVave beS Sin^ÄP!"^"'*-"'- O^t^tand- 
Ashmead,P R Mvers TÎ W TTK    n^/?í^*^, America by W. H. 
McConneh; W ^Fhilünfand /' C K I'^'^'^'i^ ^- ^- ™1' ^- ^■ 
Marchal's biolo¿¿al studies and <?; Sv"^-' ^''^i'", ^"^P« ^^"1 
mov are especiaSyTmpoSnt Ef tM coZctTon "oíhí/ ""• P ^'^f" 
numerous to mention, have either nnhí^S-í        .^ workers, too 

known to parasitize the fly in America; 17 attack it üi EK? and 
11 species are common to both continents. ^^' ^"'^ 
Nriil? r'P^F^*y between the number of species attacking the flv in 
to h. Hn™'"'^ rl"*^ those known to attack it in Europe^is beSd 
mni ?r more to the fact that the parasites of this host have bien 

Ty acfu7dTffeÍL""wf *'^ ^" l4 ^°™^^-^ ^^^^ abroad than o 
fhaVseïa«! n/T' ''^ *^^ ^°'°""* '^^ parasitization. It is suspected 
Xch are «V H . ""T, ^Po^t^n* P^^rasites in North America 
be fnnn7+>f present not known to occur in Europe will eventually 
found fnvti, ^i *^^ ^ European species which have not yet been 
seei^.toK ? America, only 1, Triohmis renmlus (Walker), 
seems to be of much importance, if one may judge by the rather 
snecfe7 "M''"'^' ^y^^^Me. Not enough is known Sf the other five 
X7w~i^ 7^^"^. í^OAsecom^í Kurdjumov, Arthrolytm rrumdipen- 
ml^Z V'^^*^'''''!^^''^ 'T^^ropterws Lindeman, Eupelmus atro- 
Py^pnreus Dalman, and E. karschilUnà^m^n-to warrant any posi- 
tive statement regarding their effectiveness as parasites of the fly. 

HOST RELATIONSHIP 

„/* ^®i"*^^^^s*^i"g to note the host associations of the various para- 
sl« ^'fl     A ? species of Platygasteridae parasitic upon the hes- 
L f ilu sP^^i^s seem to be confined, very largely at least, to that 
uost, although 3 of these apparently do occasionally attack other 
uosely related dipterous insects that infest wheat or other grass and 
!';.^^'^ P^^'^ts. The fifth species is believed to be primarily a para- 
att t the wheat midge, Gontwrinia trUici (Kirby), but at times 
Hacks the fly.   The various species of Chalcidoidea in general seem 
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to be lesa selective in the matter of hosts. Several are quite poly- 
phagic, the 3 species of Eupelmidae being especially so. Eupelmella 
vesicwlaris (Retzius) is recorded from no less than 68 different hosts 
ranging through several orders of insects and embracing species 
havmg a wide range of food habits. Eiupelvvm allynii (French) is 
recorded from 29 widely different hosts, and E. atropwfweus Dal- 
man from 16. Among other surprising records, both Eufelmiis 
Mynii and Eupelmella vesieularis are said to breed successfully upon 
the eggs of Oecanthus. 

Aside from the eupelmids, most of the chalcidoids seem to be 
guided by the character of the plant and the location of possible 
hosts in it, rather than by taxonomic relationship of the species 
attacked. Many of the species having as their preferred hosts one 
or more of the jointworras that live in the stems of grains and 
grasses attack the hessian fly occasionally; and, conversely, many 
of the species which normally attack the hessian fly will at times 
develop on the jointworms. Likewise, parasites of such wheat- 
infesting insects as Oscinella frit (Linnaeus), Meromyza americana 
Fitch, Mayetiol^avenue Marchai, C'ontari/nia tritioi (Kirby), Cepjius 
cinctiis Norton, C. fygrwaews Linneaus, and Trachelus taítdus Fab- 
ricius are at times reared from the fly. 

Among the most interesting of these host records are those of two 
species of Aphelinidae attacking the fly. As is well known, the 
vast majority of the species of this large family are parasitic upon 
scale insects. However, the species of the genera Centrodora and 
Tumidiscajms, to which these fly parasites belong, are known to be 
commonly, if not normally, parasitic upon eggs or Orthoptera, such 
as Xiphidium and OrcheUmwrru, which insert their eggs in stems of 
grasses and other plants. The occurrence of these aphelinids as para- 
sites of the fly, therefore, is probably attributable to the same instinct 
that seems to guide the oviposition of many of the other chalcidoids— 
that of thrusting their eggs into any insect body which happens to be 
suitably located in the type of plant which they habitually frequent. 

Contrary to the usual belief, none of the species involved in the 
complex of hessian-fly parasites is strictly a secondary parasite, al- 
though many, if not all, of the chalcidoid species under certain cir- 
cumstances will attack and successfully develop at the expense ocf 
other parasites, in some instances even devouring those of their own 
kind. Tetrastichus oarirMtus Forbes was long supposed to be strictly 
a secondary parasite, but it is now known toi develop as a primary 
parasite in the great majority' of cases. The platygasterids rarely, 
if ever, develop as secondary parasites. 

Superfamily SERPHOIDEA 

Family PLATYGASTERIDAE 
PLATTGASTEH HIEMALIS  Forbes 

(Fig. 1-) 

Platyga^ter sp. Herriek, Amer. Jour. Sei. and Arts 41: 157, 1841 ; Fitch, N.X. 
State Agr. Soc. Trans. 6: 334, .S56, 1846; The hessian fly (private publication), 
p. 43, 1847; N.Y. State Ent. Rpt. 7; 829, 1862; Harris, Insects, injurious to 
vegetation, p. 587, 1862 (also 1890 ed.) ; Pitch, Cult, and Country Gent. 28; 354, 
1866; Packard, Rpt. U.S. Ent. Comm., Bui. 4: 20, 1880, and U.S. Ent. Comm. 
Rpt. 3: 219, 1883; Riley, U.S. Nati. Mus. Proc. (1885) 8: 420, 1886. 
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^'^^STn^l^'I^j^'^^^^^t^^^^- 28: 354, 1868 (without 
proc, p. xxlll. ">-Jiaiu;,  iLnock, j^nt.  Soc. London, Trans. 1888- 

Dept.Agr., Div. Ent., Insect Life? 132 1888 Sï ^.??^J' ^^^= »"*^y' U.S. 
1891: 342, 343; Miller, New zlal. Jouf Ag? 19^XÄ I I""« ^°"^.'?"' '^^'^°'- 
AST. Expt. Sta., Ent. Dept. Bui. 2- 1923 fahstrnH^in n ' ^"'^i'enski, Poltava 
291 (1924). (aostract in Rev. Appl. Ent. (A) 12: 

Platygaster hiemalis Forbes. Psvchp »î- IQ loaa. D-I TT r, „ 
Ent., Insect Llfe 1: 323 1889- Hill Pnti„T.'w!' ^^^^^' U.S.Dept.Aftr., Div. 
and Hill, Jour. Agr. Resewch 25 3?T kl^ S^f ' ^,''°^- ^- ^^' ^^^'^' ^^^by 
304, 1923; Fonts, U.S. Na^L'^fol; 6Mkrf f5^'8^19f4°%rT'''= !^- Research 32: 261, 1926- Leibv Ann Wf «,i A ' ;.? '„ ^'^^' ^"'- Jour. Agr. 
Tierreich, v. 48, P 747 Í926 Hill anrfsmUhT^"'"; ^^'■^' ^^^' ^leffer. Das 
Blunck. Ztschr. Angew. Ent! 18: ^ 1^1 ^' ^'^^'^'''-'^ ^8: 153, 1928; 

FIGURE l.—Platpffaater hiemaUs Forbes : 4, Adult female ; B, head of female ; O, antenna 
of female ; D, antenna of male.    A,  X  48. 

Polygnotus hiemalis Riley, U.S.Dept.Agr., Div. Ent., Insect Life 4: 126, 1891 ; 
ASJimead, U.S. Nati. Mus. Bul. 45: 301, 311, 1893; Marchai, Ann. Soc. Ent. 
i/ao°*^®T.^^' ^^' '^^^'^' Osbom, U.S.Dept.Agr., Div. Ent. Bul. (n.s.) 16: 28, 35, 
-IS98; Dalla Torre, Catalogus hymenopterorum . . ., v. 5, 478, 1898; Lugger, 
Minih Agr. Expt. Sta. Bul. 64: 556, 1899; Fletcher, Canada Dept. Agr. Rpt. Ent. 
and Bot. (1899), p. 169,1900; Webster and Newell, U.S.Dept.Agr., Div. Ent. Bul. 
(n^s.) 31: 85, 1902; Gossard and Houser, Ohio Agr. Expt. Sta. Bul. 177: 31, 
1906; Tucker, Kans. Farmer 44 (15) : 404, 1906; Web.ster, U.S.Dept.Agr., Bur. 
tiot. Oirc. 70: 12, 1906; Bruner and Swenk, Nebr. Agr. Expt. Sta. Bul. 96: 17, 
lw7; Webster, U.S.Dept.Agr. Bul (n.s.) 67: 95, 1907; U.S.Dept.Agr. Yearbook 
1907: 244, 1908 ; Viereck, in Smith, Insects of New Jersey . . ., p. 652, 1910 ; 
Howard and Fiske, U.S.Dept.Agr., Bur. Ent. Bui. 91: 21, 1911; Headlee and 
Parker, Kans. Agr. Expt. Sta. Bui. 188: 110, 1913; Kelly, Jour. Econ. Ent. 7: 
297, 1914; Webster, U.S.Dept.Agr. Farmers' Bui. 640: 14, 1915; Viereck, Conn. 
State Geol. and Nat. Hist. Survey Bui. 22: 537, 1916 ; Myers, U.S. Nati. Mus. 
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Proc 53: 256, 191T; Walton, U.S.Dept.Agr. Farmers' BuL 1083: 12, 1920; 
McCoUoch, Knns. Agr. Bxpt. Sta. Tech. Bui. 11: 70, 71, 1923. 

Platyffastftr minutula Dalia Torre, Oatalogus liymenopterorum . . ., v. 5, 
p. 474, 1898 (for minutuis Llndeman, not Zetterstedt) ; Kieffer, Das Tierreich, 
V 48 p 828, 1926 ; Yaroslavtzev and Novinenko, Kharliov Eegional Agr. Expt. 
Sta., Ent. Otd. no. 7, 1927 (abstract, in Rev. Appl. Ent. (A) IG: 177, 1928) ; 
Meyer, Rpt. Appl. But. Leningrad 4: 241, 1929. 

Polygnotus minutus Pospjelov, lUus. Ztschr. Ent. 5: 261, figs. 1 and 2, 1900 ; 
Spassky, Ann. Don Polyt. Inst. Novotcherkassk 5 (1) : pt. 2, 1916 (abstract in 
Rev. Appl. Ent. (A) 5: 29, 1917). 

PolyqnotuK sp. Ainslie, Ent. Soc. Wash. Proc. 10: 14, 1908; Pettit, Mich. Agr. 
Expt. Sta. Bui. 258: 72, 1910. 

Polyynotus minutulus Blunck, Ztschr. Angew. Ent. 18: 585, 1931. 

DESOBIPTIOR 

Platyganter hiemalis may be distinguished at once from P. herrickii 
Packard and P. error Fitch by its lack of distinct parapsidal grooves. 
In having these grooves very poorly developed or almost absent it 
agrees with P. zosine, but it differs from that species in that the front 
of the head below the ocelli is mostly smooth and shining, the front 
wings are barely twice as long as the abdomen and perfectly hyaline, 
and the scutellum is distinctly broader than long, without marginal 
carinas. It also superficially resembles Trichacis remulus but is sep- 
arated at once by the absence of any tuft of hairs on the scutellum, 
by the poorly developed parapsidal grooves, and by antennal charac- 
ters. 

Female.—Length 0.75. to 1.3 mm.   Head as viewed from above twice as broad 
as long ; occiput weakly margined ; behind the vertex finely transversely rugu- 
lose; head viewed from In front a little broader than high; ocelli in a low 
triangle, the lateral ocelli about as far from the eye margins as from the 
front ocellus; vertex nearly smooth but usually w'úh faint reticulate .sculpture 
around  the ocelli;  upper part of frons  usually perfectly  smooth,  the lower 
half usually with very weak, more or less oblique aciculations ; eyes oval, more 
than twice as long as the malar space; whole head bare except for a few hairs 
on mandibles and around the mouth.    Antennae 10-jointed, inserted at the cly- 
peus ; scape extending a little above the vertex, about as long as the 5 follovr- 
ing joints; pedicel about as long as the 2 following joints; first and second 
flagellar joints unequal, the first shorter and more slender  than the second 
but longer than broad ; the second usually a little less than twice but sometimes 
twice as long as broad; the third about as long and nearly or quite as broad 
as the second, broadest near the middle; the fourth a little longer than the 
third, narrow at base but much broader at apex ; the fifth, sixth, and seventh 
.subequiil. each about as long as the fourth but usually a little thicker and not 
broader at apex than at base ; apical joint ovate, about one and one half times 
as long as the preceding joint; fiagellar joints (under high magnification) with 
a few hairs, those hairs at the lower apical angle of each joint somewhat 
coarser than elsewhere and pale ; last 5 joints forming the club.   Thorax ovoid, 
highly convex above ; prothorax very finely and weakly reticulated ; mesoscutum 
nearly smooth but with some faint reticulations anteriorly; parapsidal grooves 
absent or very faintly indicated posteriorly ; scutellum convex, broader  than 
long, immargined, smooth or nearly so, its sides covered with whitish pile; 
the transverse groove separating scutellum from mesoscutum deep and broad 
but partially interrupted in  the middle ;  mesopleura  smooth, polished,  bare ; 
nietapleura evenly clothed with white pile; propodeum short, with a groove 
medially which is bordered on each side by a carina, pilose except in the groove. 
Wings veinless; fore wing about twice as long as the abdomen; discal ciliation 
not uniform, a triangular area corresponding to the basal cell practically bare ; 
marginal cilia very short; hind wing nearly bare at base, ciliated beyond the 
booklets.    Legs normal.    Abdomen a little longer than thorax and about as 
broad as thorax, subovate; first tergite more than twice as broad as long 
and longitudinally striated ; second tergite bare, comprising about two thirds of 
the total length of abdomen, mostly smooth and polished but with an elongated 
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foyea on each side at base and with the surface within and around these foveae 
distinctly though not deeply aciculated; tergites beyond the sewfnd short smooth, and each with a few pale hairs ¡secoua  snort, 

Color of body usually deep shining black but sometimes brownish black • 
nf fh. 'ih-^T''''^ black the extreme base of scape narrowly andmore or la; 
of the third segment testaceous; legs brownish black, the trochanters knees 
and apices of a 1 tibiae usually very slightly testace<^us, all tibiae testaœous with the apical joint dark.   Wings hyaline lesiaceous 

Male.—hength 0 75 to 1.3 ram. Fourth joint of the antennae much enlarged 
larger than he pedicel and more than twice as long as the smaUthird Joint 
curved, its dorsal margin convex, its ventral margin concave- flfth to ninth 
segments subequal.   In other respects like the female.    '-°°'"''^''' ""'^ '" "^''t'' 

Described from many specimens in the United States National 
Museum. 

REVIEW OF UTEaATUEE 

_ The name Platygaster hiemalis was first proposed by S. A. Forbes 
m 1888. The record, by E. C. Herrick in 1841, of Plat'tfgaster sp. 
attackmg the hessian fly in autumn by inserting 4 or 5 eggs in 
a single egg of the host, and of their emerging as adults from the 
pupanum of the fly, can only apply to hiemalis and is the first refer- 
ence in literature to this species, as was correctly pointed out by C. C. 
Hill in 1922. Herrick's account of the oviposition and develop- 
ment of this insect was likewise the first record of such a mode of de- 
velopment in any parasitic hymenopteron, a fact that has apparently 
been generally overlooked or ignored in recent years. A. S. Packard, 
in his treatise on the hessian fly published in the third report of the 
United States Entomological Commission, expressed doubt as to 
Herrick's statement and L. O. Howard, in a footnote attached to the 
same article (p. 219), also declared that in his opinion the correctness 
of Herrick's observation was in the highest degree improbable. C. 
V. Riley in 1885 likewise stated his belief that Herrick's observations 
were erroneous. Subsequent investigations by others have shown 
that not only this species but also many others develop in the man- 
ner described by Herrick, and to him should go the credit for a 
discovery which has largely been credited to others. 

Herrick's observations were several times reviewed and com- 
mented upon by Fitch and also by Harris, and in 1866 Fitch proposed 
the name Platygaster herrichii for the species discussed by Herrick. 
Unfortunately, however, he did not validate the name by a descrip- 
tion of the adult. Subsequently, in 1880, Packard published a de- 
scription of a parasite of the fly which he identified doubtfully as 
P. error Fitch but stated that if it should prove to be a different 
species it might be called Platygaster herrichii. He supposed this 
to be the same species as that dealt with by Herrick. Riley pointed 
out that the insect described by Packard was probably different from 
P. error Fitch and adopted the name P. herrickH for it, as Packard 
had suggested. Packard's species is now well known under the name 
mentioned and is discussed elsewhere in this paper. Its life history 
is very different from that of the insect observed by Herrick, all of 
whose observations agree exactly with the now known life history 
of hiemalis Forbes. 

Platygaster minuties Lindeman was described as a parasite of the 
hessian fly in Russia in 1887. Lindeman stated that he had taken 
this parasite from puparia of the fly collected at Moscow, m the 
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Government of Vladimir, and in the Province of the Don Cossacks. 
In the United States National Museum collection are three specimens 
labeled " Plcdygaster minutus Lindeman, Kussia " which it is be- 
lieved were sent to Riley or Howard by Lindeman himself and which 
are probably paratypes of Lindeman's species. These differ in no 
way from the North American hiemalis Forbes. Lindeman gave the 
length of his species as 0.5 mm, which is somewhat smaller than the 
smallest specimens of hkmalis; but, in view of the fact that the sup- 
posed paratypes are fully as large as typical examples of hienncdis, it 
IS believed that this measurement was in ercor. In other respects 
Lindeman's short description of minutus, as also his statement that 
as many as 11 specimens of the parasite sometimes emerge from the 
same fly puparium, applies to hiemalis, and it appears certain that 
the two names refer to the same species. The name minutus was 
proposed in 1887, 1 year earlier than hiemalis, but the former name 
had already been used by Zetterstedt in 1838 for a different species, a 
fact which Lindeman overlooked. Dalla Torre proposed the name 
minutvla, in 1898, for mimdus Lindeman, not Zetterstedt, but this, 
as well as minutus Lindeman, must fall as a synonym of hiemalis 
Forbes. 

This species was transferred to the genus Polygnotu^ by Kiley, and 
much of the literature regarding the species treats of it under the 
name Polygnotus hieTnalis, but in 1924 Fonts synonymized Poly- 
gnotus with Plaiygaster, thus restoring the species to its original 
genus. 

European records of this species are apparently not very numerous 
and, in some instances at least, the species has been confused with 
sosine. There can be little doubt that the references by Enock in 
1891 to the presence of Platygaster mmutus in England refer to P. 
hiemalis. Specimens mounted by Enock and labeled minutus, but 
without indication of locality, are in the United States National 
Museum collection and differ in no way from typical Me7nalis. There 
is also one specimen of this species reared from the hessian fly by 
O. E. Janson in England in 1887. 

Another specimen in the National Museum collection was reared 
from the hessian fly by F. Cohn, Breslau, Germany. This specimen 
was sent to Riley by Professor Cohn during the course of their 
correspondence regarding the fly. It is poorly mounted on a slide, 
but its characters, so far as they can be ascertained, agree with those 
of hiemalis. 

Two other specimens of hiem/dis in the collection were reared from 
the fly by T. Cheviroff, Leningrad (St. Petersburg), Russia. No 
literature reference to these specimens is known to the writer. 

In 1900 W. Pospjelov published a- paper on the parasites of the 
hessian fly in Russia, in which he redescribed Polygnotus minutus 
and figured the antenna together with a cluster of cocoons. These 
figures seem to agree with those of hiemalis, as does also the descrip- 
tion, but the latter might also apply to many other species of Platy- 
gaster. Pospjelov's statements that the larvae accomplish their de- 
velopment during the summer, pupate in the fall, and emerge as 
flies in the spring, after overwintering in the cocoons, seem to agree 
more closely with the known facts in the development of sosine than 
with those of hiemalis.   It is not impossible that both species were 
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involved in this instance, but in the absence of specimens the facts 
Kiven by Pospjelov are too meager to warrant a definite conclusion 
All specimens from Eussia seen by the writer hlve been SS£' 

thte also''''"''' '°   " "° ^"''^ "'^'^ ^^y ^^^^^ should noTriur' 
The studies in France by Paul Marchai, of polyembryonic develop- 

ment in what he supposed to be Polygnotus \mÍntus in reality deSl 

iTtter^ fc^fs"" ^'''"'^' "^ ""''" ''^ '^°'^'' ''^ ^^^ discussion of the 
In a recent paper Hans Blunck states that specimens reared by him 

irom Mayetiola phdans in Pomerania were identified bv Ch Fer- 
nere, of the British Museum, as being probably Platygaster hiçrmlh 
J^ orbes and that others from the same rearing were sent to L. Biro 
ot Budapest, who identified them as Polygnotus minutulm Dalla 
lorre. According to Blunck the material identified by Biro was 
ater seen by Fernere and found to be the same species as that which 

he had called Platygmter Memalis. As already pointed out, these 
two names refer to the same species, and although the present writer 
has seen none of Blunck's material, it is highly probable that the 
Identification as P. hiemalis is correct. 

The many references to hiemalis in American literature were satis- 
factorily reviewed in a paper by Hill in 1922. In some instances the 
species may have been confused with zosine, but for the most part 
the records since the Forbes description have probably been based 
on correct identifications. Many of the references add only new dis- 
tribution records. Webster has given some account of attempts at 
introduction of the species from one part of the country into another, 
and various authors have made more or less important contributions 
to a knowledge of its life history, but il was not until the careful 
work done at the Carlisle (Pa.) laboratory of the Bureau of Ento- 
mology was published in a series of papers by Hill and Leiby between 
1922 and 1926 that the life history and importance of the species in 
America was understood. This information is well summarized in 
the paper by Hill in 1926. 

HOSTS AND LITE HISTOEY 

Platygaster hiemalis has long been known as a primary, internal, 
gregarious parasite of the hessian fly and only recently has been re- 
corded by Hans Blunck as a primary parasite of Mayetiola phalaris 
Barnes. 

It is said to deposit from 1 to 8 eggs in a single egg of its host. 
Development may be either monembryonic or by process of twinning 
and always takes place in the body cavity of the host larva instead 
of in the mid intestine as in the case of P. sosine. When full grown 
the larvae form individual cocoons closely crowded together within 
the host puparium, and as many as 23 parasites have been known to 
emerge from a single puparium. 

This species attacks the fly in the autumn. Oviposition takes place 
■ in eggs of the overwintering generation of the fly, but the embryonic 
development is retarded and development of the larva does not take 
place until midsummer of the following year. The parasites pupate 
in late July and early August and by the first of September are ready 
to emerge as adults.   According to Hill (1926) its seasonal history 
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may be greatly modified by climatic conditions, as illustrated by the 
fact that in the spring-wheat area of northern New York many adults 
emerge in the spring and are thus enabled to take advantage of the 
principal egg-laying period of the host in that region. In Oregon 
hiemalis is said by L. P. Kockwood, in correspondence, to have two 
generations per year, the first in the late spring and the other in the 
fall. 

DISTRIBUTION 

This species, as has already been shown, occurs in Europe as well 
as in North America, and it is also said to occur in New Zealand. 
In North America it is probably generally distributed throughout 
the wheat-growing region of the United States and Canada, with the 
possible exception of California. According to Webster (1907), an 
attempt was made to introduce it into California, but it has never 
been recovered in any of the extensive collections of fly material 
since made in that State. Definite records of its occurrence have 
been obtained from practically all the other wheat-growing States 
of the United States, and also from Ontario and Manitoba in Canada. 

Its distribution in Europe is less definitely known. Specimens 
from England, from Breslau in Germany, and from the vicinities 
of Moscow and Leningrad in Russia have been seen by the writer. 
If statements by Lindeman, Spassky, and other Russian writers are 
correct, the species also occurs in the Province of the Don Cossacks 
in southern Russia. Blunck records it from Pomerania in Prussia. 
These few records indicate as wide a distribution for the species in 
Europe as in North America, although there are not enough records 
to warrant the definite assumption that the distribution is as general 
there as in America. 

The species is recorded as a parasite of the fly in New Zealand by 
David Miller and, together with Plewrotropis epigonus, is credited 
by him with controlling the fly. 

IMPORTANCE 

Platygaster hiemalîs is believed to be the most efficient parasite of 
the hessian fly in North America, and it no doubt plays an important 
role in the control of the pest in certain parts of Europe also. In 
North America it is practically the only parasite that attacks the 
fall generation of the fly. Hill (1926) states that in the Middle At- 
lantic States over a period of 9 years an average of 28 percent of the 
flies of the fall generation were parasitized by it. It is also said to 
be a very elficient enemy of the fly in the Pacific Northwest. 

PLATYGASTER ZOSINE WALKER 

(Fig. 2) 

Platygaster zosinc Walker, Ent. Mag. 3: 266, 1836; Myers, U.S. Nati. Mus. 
Proc. 53: 255, 1917 ; Kieffer, Das Tierreich, v. 48, p. 817, 1926. 

Polygnotufi zozini Marchai, Ann. Soc. Ent. France 66: 93, 1897; Ashmead, 
Psyche 8: 137, 1897. 

Polygnotus minutus Marchai (not minutus Lindeman), Ann. Soc. Ent. Prance, 
66: 91, 1897; Ashmead, Psyche 8: 138, 1897; Howard, Science (n.s.) 7: 248, 
1898; Marchai, Bul. Soc. Ent. France 1903: 90; Marchai, Compt. Rend. Soc. Blol. 
[Paris] 56: 468, 1904; Howard, Science (n.s.) 24: 814, 1906; Marchai, Notice 
sur la travaux scientifiques, p. 47, 1912. 
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Platygaster Imgicaudatus Kieffer  Ann   «Sn^   a„s   TJ 
and 12, 1906; Kieffer, Das Tierreteh' v 48 P «¿6 fl^ ^S4^1Q9« ^^= '^'' ^^- " 

PlatVffaster brevioawdatm Kieffer  inn   Snn   «„f ' ^ ' ^?,^^- 1906. iviener, Ann. boc. Sci. Bruxelles 30: 133, flg. 13, 

PolVffnoUia sp. Alnslle, Ent. Soc. Wash. Proc 10- 14 IQOS 
Polygmtu» hiemalig Howard and Flsk» iw »fLJ-  ÎT u   . 

Bur. Ent. Bui. 91: 21, 1911. ^ ^°°*^ Memalts Forbes), U.S.Dept.Agr., 
Polvgnotus vemalia Myers, U.S. Nati  Mus Prnn fö- os« irvi^   r,. « 

Tierreich, v. 48, 756, 1926. °^' ^^^' ^^^^' Kieffer, Das 

FiGDRB 2.—Platpffaster zosine Walker : ^, Adult female ; B, head of female : C, antenna 
of female ; D, antenna of male.    A,  X   35. 

Platypaster vemalis Hill, Ent. Soc. Wash. Proc. 24: [109], 1922; Hill, Jour 
Agr. Research 25: 31, 192;^; Fouts, U.S. Nati. Mus. Proc. 63: 70, 1924; Leiby 
%ar ÎÎ, ' '^"*"'- ^^^- R^earch 28: 829, 1925; Leiby, Ann. Ent. Soc. Amer. 19: 
^Jd, 1926-Hill, .Tour. Agr. Research 32: 266, 1926 ; Kieffer, Das Tierreich, 1. 48, 
p. 756, 1926 ; Hill and Smith, Jour. Agr. Research 36: 153, 1928 ; Hill and Smith, 
Penn. Dept. Agr. Bui. 12 (12) : 10, 1929. 

DESCBIPnON 

Platygaster zosine can be distinifuished from other Plaiygasters 
parasitic on the hessian fly by the distinctly transversely reticulated 
occiput, vertex, and frons; by the more or less distinct lateral mar- 
gination of the scutellum; and by the long wings, which are about 
three times as long as the abdomen, and slightly fuscous. 

Female.—Length 0.7 to 0.9 mm. Head about as wide as the thorax at tegulae, 
not, or scarcely, twice as broad as long; occiput, vertex, frons, and temples 
With fine reticulate sculpture which on the vertex and frons usually has the 
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appearance of fine transverse rugulae; head apparently bare except for a few 
hairs on clypeus and mandibles; antennae 10-jolnted ; scape extending above 
the vertex, about as long as the following S autennal joints combined, reticu- 
lately sculptured; pedicel two to two and one half times as long as thick, 
as long as the 2 following joints of the flagellum or slightly shorter; first and 
second flagellar joints subequal In length and very slender, cylindrical, closely 
Joined ; third and fourth flagellar joints very slightly thicker than the preced- 
ing joints, distinctly separated, subequal, shorter than the other joints, usually 
a little longer than broad, and more or less subtriangular In pi-ofile; club 
4-jolnted, the joints well separated, nearly pedicellate, each longer than broad, 
much thicker tlian the preceding joints, the apical joint somewhat longer but 
rarely thicker than the other club joints ; whole flagellum sparsely clothed with 
rather short hairs. Thorax ovoid, about as broad at tegulae as thick dorso- 
ventrally ; pronotum weakly reticulated, shining, bare ; mesoscutum bare, weakly 
reticulated, and shining, the reticulation frequently appearing as longitudinal 
lines; parapsidal grooves absent; scutellum shining, sparsely hairy, convex, 
about as broad as long, more or less distinctly carinately margined laterally 
at base but not at apex, the groove separating it from mesoscutum deep and 
broadest laterally; propodeum short, medially with two longitudinal carinae 
which diverge posteriorly, the area between the carinae smooth and bare, laterad 
of the carinae with moderately dense white pile ; mesopleura bare and mostly 
smooth, but with some longitudinal rugulae beneath the wings; metapleura 
covered with dense whitisli pile. Abdomen approximately as long as the thorax, 
ovate ; first tergite much broader at apex than long down the middle, with a 
smooth bare knob at base, otherwise covered with pile; second tergite com- 
prising two thirds or more of the total length of abdomen, its extreme base 
weakly sculptured and covered with white pile, elsewhere smooth and bare 
with the two basal sulcl rather broad and sliort; tergites beyond the second 
short, smooth, and nearly bare; ovipositor concealed. Legs rather long and 
slender, the tarsi all distinctly longer tlian their tibiae. Fore wings unusually 
long, equal to about three times the length of abdomen, nearly uniformly 
ciliated from base to apex, the marginal cilia equal to approximately one sixth 
the wmg width ; hind wings also long and rather narrow. Color shining black • 
mandibles, trochanters, and tarsi usually dark reddish; antennal flagellum 
black with a somewhat reddish cast ; wings with a distinct fuscous cast 

MaUi.—Length 0.7 to 0.9 mm. Antenna a little longer and more hairy than 
In the female, the pedicel not so long as first and second flagellar joints • the 
first flagellar joint distinctly shorter than the second, which is nearly as long 
as the pedicel and usually thicker than either the preceding or the following 
joint; third and fourth flagellar joints not equal, the fourth distinctly the 
longer; fifth, sixth, and seventh flagellar joints subequal, and each usually 
fully twice as long as thick; apical joint longest of the flagellar joints, ab(mt 
four times as long as thick, and usually a little narrower than the preceding 
joint ; abdomen more broadly rounded than in the female. Otherwise like the 
female. 

REVIEW OF LITBRATtTBE 

Francis Walker described Platygaster zosine in 1836 from a male 
specimen taken near London, England. Walker's description, al- 
though short and incomplete, agrees in every particular with that of 

u-T^j^^ ''^^ ^'^"^® *"^ includes the most striking characters 
which differentiate it from related forms, viz the transversely rugu- 
lose frons, the inconspicuous parapsidal grooves, and the infuscated 
tore wings. 

In 1897 Paul Marchai recorded Polygnotus zosine and P. minwtus 
Liindeman as parasites of Phytophaga destrwctor in France. The 
identihcations were made for Marchai by Ashmead, who, durino- the 
same year, published the results of his study of the material Mar- 
chai .gaye an account of the development of the so-called P. minutus, 
and in 1903 and again in 1904 he further discussed the same subject, 
showing clearly the polyembryonic nature of its development.    Of 
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mens of the supposed P. ndn^^ from FraLe weïe ^nf by MaSî 

Liniin afrp7oc:eS/?o'','^'\' ^^ ^^^^^ -'•^ -* ~"   « i-iinaeman and pioceeded to describe two species from the material 
wiSi "'Vfff ^ Platygarter lon^cLlatm Z the other Í 

TT^i'^Pof^x^* Y/^*.^^ ^^^ examined not only the material in th« 
United States National Museum collection Lained by Ashmeíd 
from Marchal's original sending but also all of that material still 
in existence which Ashmead returned to Marchai   thS last men 
tioned specimens having been obtained from Dr  MaSl thrS 
L O. Howard before his retirement from the Bureau of Entomoloíy 
These comprise the actual specimens upon which the Ashmead S' 
Marchai papers were based.   Also it should be noted that the types 
of longwmdatm Kieffer and hrevicavdatus Kieffer, while not in- 
cluded m the material examined by the present writer, nevertheless 
were actually a part of the same lot of specimens reared by Marcha 
and named by Ashmead. 

Careful study of this material has failed to disclose any difference 
■A^^^I"^^^ specimens identified by Ashmead as P. minutm and those 
identiùed &sP. sostTie.    Furthermore, it is quite certain that the true 
mmutus ot Lindeman was not represented in Marchal's rearings.   As 
has been shown elsewhere, the true minutm is identical with P 
fiiemaks Forbes, a species quite distinct from the one at present 
under consideration.   Kieffer recognized that Marchal's specimens 
were not tmrmtus Lindeman, and he considered them to represent a 
species different_ also from zosine Walker.    While he proposed the 
new name longicasudatm for irdimtm Ashmead and Marchai, not 
Lindeman, he at the same time repeated the record of zosine as a 
parasite of Phytophaga destructor and Mayetiola avenae.   It ap- 
pears certain, however, that Kieffer saw none of the Marchai mate- 
nal which had been identified as zosine by Ashmead, and it is almost 
equally certain that zosine was unknown to him by specimens, since 
his description of the species is simply a free translation of Walker's 
original  description.    His  failure to recognize his  species longi- 
caudatus as the same as zosine was no doubt due to a misunderstand- 
ing of Walker's description. 

Myers recognized that his species vemalis, described from America 
m 1917, was identical with the specimens from France misidentified 
as minutus by Ashmead and also that it might prove to be identical 
with zosine, but because of the incompleteness of Walker's description 
he did not consider it safe to identify it as zosine. Myers apparently 
was unaware of Kieffer's description of longicwudatus. 

The writer has compared the specimens from France with types 
of vernalis Myers and cannot distinguish them in any way. The 
biology of the European form as worked out by Marchai seems to 
correspond with that of verncMs, as Hill has stated in his account of 
the development of P. MemaMs, published in 1926. It therefore 
appears certain that these two forms are the same and the species 
should be known as Platygaster zosine Walker. 
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HOSTS AND MTB HISTOET 

PUtygaster zosine is a primary, internal, gregarious parasite of 
the hessian fly in North America and in Europe. It is also recorded 
as a parasite in Europe of {Gecidomyia) M ay étiola avenae Marchai. 
I he egg of the parasite is laid in the egg of its host and development 
of the germ IS polyembryonic. The larvae develop in the mid intes- 
tine of the host larvae and when fully grown pupate in individual 
sacs or cells closely grouped together within the dead body of the 
host larva or pupa. Adults emerge early in the spring and attack 
the eggs of the spring generation of the fly. The larvae develop 
rapidly, pupate in late July, according to Hill, and reach the adult 
stage early m August. The adults normally do not emerge at this 
time, however, but remain in their pupal cells during the fall and 
winter and emerge the following spring. The species is said to be 
capable of reproducing parthenogenetically. 

DISTBIBUnON 

In Europe Platygmter zosine is known only from London in 
li^ngland and from the Department of Loir-et-Cher in Franc*. In 
all probability Its distribution is much wider than these few records 
indicate. In North America it is generally distributed throughout 
the winter-wheat-growing region from New York to Missouri and 
south at least to Staunton, Va. The writer has seen no specimens 
from points west of Missouri. 

IMPOBTANOB 

This species is probably the most important parasite of the spring 
generation of the % in North America. In the Middle Atlantic 
btates It is said by Hill to destroy an average of 23.89 percent of this 

PLATYGASTER HERRICKII Packard 

(Fig. 3) 

E^'%lZ!^Rlr^''ä(^T^"%T- y.f S"*i ^°'"'»- Bui- 4: 21, 1880, and U.S. 
Packard ÀmT'Natfg' IIMS^SI^I?;^- ^f"" ^^T ^''^- (^^SS) 8: 420, 1886; lae«.  iiV       ^" V.       , • ir"^' ^^^ ' ^iiey, Amer. Assoc. Adv. Sei  Proc 34 • 383 
l^ket¡^^TAen^'L^t■J^'Jf' ^f' ^'•''^^^»' Sinopsis of the famflts 

40 1888; Enock, Bnt. Soc. London? Trani^Uà'prVïiiU^L'lley U S EZLv' 
Dlv. Ent, Insect Life 4: 125, 1891 ; Ashmead, U.S. Nati Muf Bui ^k'^X'Am' 

USDent AIT   ¿fJ' Fn^'i?,! T"' ^.^'^S"^' ^J^^' ^ool. 63: 196-232, 1898; Osborn, 

(MJJ«. Bul^) : 721, 1902; Sted¿,In,'MtIs¿urt1tate'BdYgr ^Rpt" 3^- •83''Ï902' 

ÄVÄ^ui^"^- ?rñ ^"'l^>í^'- ÎV '^' 19S7;'Bruner In^d Swen"^! S 
. : rf ¿2 IMO- Fel\ K^v^cîT'J'r^f''' '*" ^™'^'^' ^"«ects «f New jersey 
Headfee an4 ¿rker Kan? Á^^l^ ^."*-«?P*-«2* (^"^- B"'- ^^^ ■ 40. 1913; 
U.S. Dept Agr  FarmW^.X/fS;.^^PVo^.*^ñ^ ^^'-   "«•   l»!^ ;  Webster, 
40:56,1916   vier^krnnn^l'a?^^ ^?' ^\^^^^' ^yles, Ontario Ent. Soc. Kpt. oo, laitj, Viereck, Conn. State. Geol. and Nat. Hist. Survey Bul. 22: 540.1916; 
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^'uTèlTàYA ÄftI:s^.^îrM\^•^P^r» ^TÁ^- ^^Pt. Sta. Tech, 
and Smith, Jour. Agr. Besekrch 36-151  1I28 ^'''*- ^^^ ' ^' 4^' 1924 ; Hill 

Platygaater error ( ?) Packard   Rnt   if «  ¿. ^  ^ 
Ent. Comm. Rpt. 3: 219, Im ^      •^- ^°'- ^°'"'"- B"l- 4: 20, 1880; Ü.S. 

DESCKIPTION 

size and different <xi^X atLfsZZ P "'" 'l\''^. >"S" 
temples less recedine the head .7,^ tlf "'"".'^■«"»'■. by having the 
tureS instead of polShS! aA"líC ttc^i'r*'^ """'■ 

FiODBB  3.~PUtyga»ter  herrickU   Packard:   A,  Adult   female; 
O, antenna of male.    A, X  25. 

S,  antenna  of  female : 

fwf^^IC T^ , ^-^ *° ^-2 mm. Head viewed from above transverse, about 
PVP« nff ""i*^ ^i"*^' "^ ^'^^^^ a® **e thorax; temples nearly as broad as the 
^vt' "''^/«'celing from the eye margins but broadly rounded; occiput not con- 
pir^T,'i °^"^«*fly margined ; head In front view a little broader than high, sub- 
ofi.li) 1 ' ^^^^^ ^P'lce short, not equal to more than one fourth the eye height ; 
frnm +h ^ ^^'^ obtuse triangle, the lateral ocellus about twice its own diameter 
on ^^ ^^® margin ; head finely retlculately sculptured, this sculpture strongest 
on vertex and temples; upper part of frons usually weakly sculptured and 
flnrt"?^' lower part with distinct transverse rugulae;  cheeks, mandibles, 
ana the oral region with sparse hairs, rest of the head bare or practically so. 
antennae 10-jolnted, Inserted at the clypeus; scape extending distinctly above 
tne vertex ; pedicel about as long as the two following joints, two and one half 
times as long as broad; flagellum not twice as long as scape and not dis- 
tinctly clávate; first flagellar Joint small, pyrlform, usually about as long as 
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Wide but frequently longer than wide; second flagellar joint distinctly thicker 
and longer than the first and usually a little longer than the following joint 
about twice as long as thick ; third to penultimate joints as thick as the second' 
the third sometimes a little smaller than the others ; apical joint ovate, as long as 
or somewhat longer than the second flagellar joint; flagellar joints clothed 
with short hairs, the apical five joints (under high magnification) each with 
what appears to be a short pale spine or spur near its ventral apical angle 
Thorax ovoid, moderately convex above; sides of prothorax and the neck 
above smooth and polished, the dorsolateral portions finely granular ; mesocutum 
onger than broad, with distinct and complete parapsidal grooves, the median 

lobe distinctly finely reticulate-punctate and dull, the lateral lobes usually 
more shining ; scutellum nearly circular in outline, roundly convex, immargined 
reticulate-punctate a,nd dull like the median lobe of mesosoutum, and sparsely 
hairy; propodeuni with a narrow median longitudinal groove which is mar- 
gined laterally by very disUnct carinae, the surface of propodeum except in 
the groove densely pilose; raesopleura polished and bare; metapleura densely 
hairy. Hind coxae rather hairy beneath and at base above. Fore wings an- 
proxlmately twice as long as abdomen, veinless, the marginal cilia very short 
discal cilia on a little less than basal half of wing sparse and irregular on rest 
of wing uniform. Abdomen about as long as head and thorax and as broad 
as thorax ; first tergite about twice as broad as long, with two distinct and 
parallel longitudinal carinae near the middle, the surface between the carinae 
bare and smooth outside the carinne densely hairy; sec-ond tergite comprising 
more than half the total length of abdomen, smooth and mostly bare, with two 
large smooth foveae at base which are somewhat hairy within, tlie foveae 
margined on the inner side by weak carinae and separated by a distance about 
equal to the width of a fovea ; tergites beyond the second smooth and each with 
a transverse row of short hairs ; basal stemite densely hairy 

General color deep black; pubescence grayish; wings hyalin¿; antennae black 
Koc,^™7« . J'^'^^ ^^^, extreme base of scape narrowly, pedicel at apex and 
base of first fiagellar joint usually testaceous; mandibles reddish testaceous; 
front legs except their coxae fuscotestaeeous, usually darker on the dorsal side 
to fuT¿testaceou        ^^^^^^ and hind legs varying from black through piceous 

Male.—l^ugth 1.5 to 2 mm. Antennal pedicel about twice as long as thick ; 
first fiagellar joint much broader at apex than at base, with a short pedicel at 
^i^?;']'""' "P*!?' «'"'°,*, ''^ '°°^ *« *>'■<>*<* at apex, the apex about as broad as the 
pedce ; second fiagellar joint much thicker and a little shorter than the 
pedicel, a little longer than broad; third joint of flagellum as long as the 
second but usually very slightly narrower; fourth to seventh flagellar joints 
each subeqnal in length and width to the third; apical joint conical and 2% 
to 3 times as long as thick, a little narrower than the preceding joint; whole 
antennae clothed with pale, short hairs. Abdomen about as long as the thorax, 
the apex more rounded than in the female. 

Kedescribed from many specimens in the United States National 
Museum. 

BEVIEW  or  LITEBATTJRE 

As pointed out in the discussion of Platygaster hiemalis Forbes, 
1 oL"^'"^ ¿''^*yff^*<^^ herricUi was first proposed by Asa Fitch in 
1866 for the Platygaster sp. recorded by Herrick in 1841 and which 
is now known to have been MemaUs. Fitch published no description 
^C'T'TA sP^^es, however, and hence the name was not validated. In 
1877 A. J. Cook recorded observations he had made in Michigan on a 
parasite of the fly which deposited 1, 2, or 3 eggs in the egg of its 
host and pupated in the fly puparium. A specimen was sent bv 
Cook to A. S. Packard who in 1880 published a description of the 
species which he doubtfully identified as P. error Fitch, at the same 
time suggesting that in case this identification proved to be wrong it 
be called Platygaster henioMi. Packard considered it probable that 
he was describing the species studied by Herrick, but his description 
applies to a species now known to have a different life history from 
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that outlined by Herrick. It is urobahlp fViaf p^„i » u 
garding oviposltion involved moTthan oÍ* w''" observation re- 
ment that more than one egg S deposfted în n^^n^f ' K"T *^' '*'^*^- 
plicable to hieTTudis but not to the snp?^« J • if^^^ ''°'* ^^^ ^^ ^P" 
and which was described by Wm In 1885 5?w fT"' «f* Packard 
and, being convinced that it wn« A\fí^ \ ^ ^ H^reà the species 

• it the naie PacCd had suVe"ed'^''jrby^^^^^^ adopted for 
pointing out the characters dStinguishinfft fio^LS^^^       '" 

In his monograph of the proctotrvoids in IRQ^   AT      ^     ^ 

ako because It does not agree with the description.    It ceSain'l? k 
antinteTsTointd'"'^^-^^ Provancher, whic^h is said t? Sh 
m\Mulñ'^   I   ^ T^ T^''*''^ "" ^ transverse prominence on the 
middle of the head, the thorax polished and shining, and the leSs 
in^?v:^ P "'"• ^""""^ ^* ^^"'^ characteristics agrees ^fihP jSlricil 
and the Provancher species is therefore dropped from thf^vnorvrnv 

fmîïïontitTeT' P'^n'^^^y '^^^""^^ ^" th^Diapriidae bronîJ'^Î: ammation of the type will permit it to be placed generickUy. 

sinÄfhmeTd vTw ^^% 'T'^'í ^•'"*^'^" ^^ ""^^r«"« authors ^nce Ashmead very few of whom have contributed any new infor- 
mation other than records of distribution and abundance. 

HOSTS   AND   LIFE    HISTOBY 

Platyffaster hemckii is a primary, internal, solitary parasite of 
Phytophaga destructor and so far as known has been reared from io 
other host. Adults appear in early spring (February, March, and 
April are indicated by the labels on specimens in the National Mu 
seum collection) and attack the spring generation of the fly by lavincr 
a single egg in the egg or in the very young larva of the host. The 
parasite larva does not destroy its host until after the latter has 
lormed its puparium.    It then devours the contents of the puparium 
^*.u   i''"^^*^ '^°''°°"  '^^^'^i"  *be empty shell.    Complete  details 
ot the development of this species are not known. 

DISTRIBUTION 

Platygaster herrichii occurs generally throughout most of the 
wheat-growing region of the United States from the Atlantic to the 
i'acihc, and from New York to North Carolina. So far as is known 
to the writer, it has not been recorded from California. The single 
male specimen already mentioned as having been sent by Harrington 
to Ashmead under the name Aneurynchus aneurus, and probably 
collected somewhere in Ontario, is the only Canadian material of the 
species seen. Specimens from Niagara, N.Y., and Battle Creek, Mich., 
however, indicate the possibility that the species may be more common 
in eastern Canada than the records imply. 

The species was doubtfully recorded from England by Ormerod 
m 1887 and by Enock in 1888.    These records have been copied by 

6685°—33 2 
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several subsequent writers, but so far as known they have never been 
verified. Kulagin (1898) identified P. herrickii as a parasite of an 
Agromyza in Kussia, basing the identification upon a larva. That 
this record was almost certainly an error was pointed out by Marchai 
in 1906. Marchai gave it as his opinion that the larva figured by 
Kulagin was probably a chalcidoid instead of a Platygaster. The 
writer has seen no specimens of P. herrickii from Europe. There 
appears to be no reason why it should not occur there, but if it does its 
presence has not yet been proved. 

IMPOBTANCE 

Although generally distributed, this species is probably not so 
important a parasite of the hessian fly as either P. hiem^is or P 
zosine. According to Hill and Smith, it was responsible for ari 
average of only 0.08 percent parasitization over a period of 10 years 
in Maryland, Virginia, and Pennsylvania. They state that it is 
more prolific farther south. In Oregon, according to an unpublished 
statement by L. P. Kockwood, the species was responsible for a 15 
percent parasitization of the spring generation of the fly in 1930. 

PLATYGASTER ERROR Fitch 

(Fig. 4) 

Platmaster error Fitch, N.Y. State Agr. Soc. Trans. (1860) 1861: 818 nl i 
fl«. 4 (reprinted in Insects of New York, Rpt. 6: 76, 1865) ; Packard, Ept. U s' 
^fo.^?'"i?- ^"•- *= 2^' ^^' 'in'l U.S.Ent.Comm.Rpt. 3: 219, 1883? Forbes 
111. State En Rpt. 14: 44, 1885; Ashmead, Canad. Ent. 19: 132, I887I Cresson; 
Synopsis of the families and genera of the Hymenoptera of America, north of 
Mexico ... p. 250,  1887;  Smith,  Insects of New Jersey n   42   1890 • 
Fonts, U.S. Nati. Mus. Proc. 63 (art. 15) : 27, 60, 1924 •  ■  -  P- 4^.  l««»- 

Anopedias error Riley, U.S.Dept.Agr., Div. Ent., insect Life 4 • 125 1891 • 
Ashmeud, U.S. Nati Mus. Bul. 45: 291, 1893; Dalla Torre, Catalogus hymen- 
A°nT^Ó-i-a;<y- ^^P- 4?2, 1898; Smith, Insects of New Jersey , pT46, 
5^ JMfi    «'rHf"v^"''''^i; ^''^"- ^*""^ «*''>1- ««"J Nat. Hist. Survey Bui. 22 
^^Wir  A     it'°"' P^°°- ^i"** ^^"^^ «"'' Nat. Hist. Survey Bui. 31: 326, 1920: Kiefler, Das Tierreich, v. 48, p. 703, 1926. 

DESOBIPHON 

In Size and general appearance Platygaster error resembles P 
àwnudts, but It may be distinguished frbm that species by the dis- 
tinct parapsida grooves, the more triangular and less convex scu- 
telium, the shallower groove between scutellum and mesoscutum, the 
more receding temples, and the difi'erently shaped abdomen of the 
iemale._ It differs from P. sosine by the same characters as from 
àtem^w smd in addition by the much smoother head. From h^r- 
rickn it differs in the smaller size and less convex scutellum and also 
in the lack of distinct sculpture on the mesoscutum. 

i-emote.—Length 1.20 to 1.30 mm.   Head transverse   about as wide as the 
rvekex'Slv ".h'?r'"^ ^^''"r^ "f '''''' ""^ **^-p'- '-«1-^ : i-ad behind 

n a lowfri«mt,o^h'"*'r''f''' «'l^ewhere mostly smooth and polished; ocelli in a low triangle, the lateral ones a little more than their own diameter from 
mllaT^nacÄk no? mnTfh "'""' '". '™"* ^«^'^ ^"»-'»^"y broader "hTnlS^ 
SamUbles and a;rnrt ?h ''", """ f""'*'' «^ '""^ as the eye; a few hairs on 
Antennae inserted «tfh % °™' '■??'?°' ^^"^ ""^^^ «>* head practically bare. 
t^^mltlZfolm «U^fJlíT^^ 10-Jointed, covered with short pubescence; 
fhol! f„ r , ' a''0"t equal in length to the 5 following loints ■ nedicei more 
than twice as long as thick, distinctly a little shorter Znlhe 2 t'lfowingjSnts 
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SKaroïAaT^^^^^^ fl-t narrower than the 
thirds as long as pedicel and about twlÍe Ts W ?« ^H*^''^'= ''^™'^'l »bout tvvo 
in width and length to second; fourTh verv Xhn "T'^ = ^^''^'^ '"^«"t equal 
equal to it in width ; fifth and siTth i,.inL ^ slightly shorter than third and 

FiGüBB á.-PUitvgaster error Flteh : 4, Adult female; B, antenna of female; c'antenna 
of male.    A,  X   40. 

sSn^^ Í?™ 'T^'orax ovoid, a little higher than broad, mostly smooth and 
mf'in frn^t f ?^°i''^*^'^' ^"'^ '''^'■y ^^'^'^'^ shagreening along the posterior 
ansldni Jt^ * *^ mesoscutum ; mesoscutum faintly shagreened, the par- 
son ten i^^^^' ™"^P'ete and distinct but not deeply impressed, nearly parallel ; 
hairv- f^ triangular, about as broad as long, not convex, smooth, and sparsely 
Imnr '^^.'^''^^erse groove between scutellum and mesoscutum very delicately 
smnntf 1 V "je^^oPleura perfectly smooth and bare ; metapleura also nearly 
„„" out thickly covered with pale hairs; propodeum short, hairy, with a 
baro    wn*^ ^'■°'*^e between two parallel longitudinal carinae,  the groove 
ire.    wings veinless, the fore wing about one and two thirds times as long as 
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the abdomen ; marginal cilia short, discal cilia sparse and weak on basal one 
third of wing, the weakly ciliated area produced medially to near middle oí 
wing; hind wing practically bare from base to booklets, moderately ciliated 
l)eyond booklets; marginal cilia longest on posterior margin of wing between 
base and booklets, where they are longer than half the greatest width of wing 
Legs normal. Abdomen about as long as head and thorax and as broad as 
thorax, distinctly dorsoventraliy compressed behind the middle; first tergite bare 
except for a few hairs laterally, approximately as long as broad, longitudinally 
striated and with a distinct transverse depression near middle and a transverse 
ridge near base ; second tergite bare, about as long as all the following combined 
a little longer than broad, longitudinally striated medially at base for approxi- 
mately one third of its length, remainder of its surface smooth and polished • 
tergites beyond the second smooth and polished and each with a transverse 
row   of very weak hairs ; basal sternite more or less distinctly hairy. 

Color deep shining black; mandibles testaceous; antennae brownish black, 
with the radicle yellow; legs variable, usually dark brownish testaceous, but 
sometimes nearly black with the trochanters and tarsi reddish ; wings hyaline. 

Male.—Length 1.15 mm. Antennae a little longer and more slender than 
in the female, with the second flagellar joint obviously thicker than the first 
and a little larger than the third ; Joints 4, 5, 6, 7, and 8 of flagellum separated 
by a short but distinct pedicel ; eighth joint about three times as long as thick ; 
abdomen not longer than thorax, rounded at apex and not flattened apically 
Otherwise like the female. 

EWIEW OF UTESATUEE 

Platyffoster error was described and figured by Fitch in 1861 from 
specimens taken in association with the wheat midge, Contarinia 
tritici (Kirby), in New York State. Although occurring with the 
nudge on wheat, the species was not known by Fitch to be a parasite 
of that insect. In fact, in a postscript to his original remarks on 
the species he expressed the belief that it was parasitic in the eggs 
of a hemipteron, this opinion being based on some fragments which 
had been removed from an egg and which Fitch identified as 
P. error. The report of the entomologist of the United States De- 
partment of Agriculture for 1880 records P. error as a parasite of the 
clover seed midge, Dasyneura leguminicola Lintner, in New York.^ 
In 1880 and again in 1883 Packard doubtfully identified as P. error 
a parasite of the hessian fly, but this parasite is now known to have 
been P. herrickii, as has been pointed out in the discussion of that 
species. In these same articles Packard also mentioned Fitch's 
observations on the true error. In the course of a discussion of 
P. herrickii as a parasite of the hessian fly, Kiley in 1885 " repeated 
Fitch s record that error was parasitic in the eggs of a hemipterous 
msMt, and this article was briefly reviewed by Packard in 1885 * and 
by Riley m 1886." In 1891 the species was transferred to the genus 
Anopedtas by Riley and recorded as having been reared from 
(Ihplosts) Contarinia tritici at La Fayette, Ind., this being the first 
definite record of it from the wheat midge. Ashmead redescribed the 
species in his monograph of the family Proctotrypidae in 1893, plac- 
ing It in the genus Anopedias. He based his description upon speci- 
mens reared from the wheat midge by Webster at La Fayette, Ind., 
stated that Fitch s identification of error as a parasite in hemip- 
terous eggs was certainly erroneous, and expressed the belief that 
ttie tragments studied by Fitch were undoubtedly those of some 

> Ä'r''« "li!;,''^'- ^ë,'- RPt- Ent. 1879: 198, 1880. 
«pi& îi-^i Nati. Mus. Proc.    1885) 8: 420, 1886. 
ÍSn"'""^f •*™^'"- Nat. 19: 1104, 1885. 

Blley, Amer. Assoc. Adv. 8d. Proc. (1885) 34: 333, :886. 
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Telenomus. In 1906 Webstpr « rßr.„MioV, j i.i. ^ 
P. e,Tor from the clover seed midS£V^t ^''T^^^^ ^^^«^^ "f 
recorded the species from CoCcticut^fl^.í^J'K' f/^l'" ^^^^ ^i*^''««^ 
and the clover seed mid¿ as hosts hnt VnT ! ^°*^*^^ ^^^^^ ™idge 
if either, of these hos s the Connfpí Í Í "? ^° '"'^'^^^^ i™™ which, 
revision'of the NorTh American P«. 'Pf ™^"« were reared. In à 
Fonts redescribed the F?tch tvne iS^^'t"""? Published in 1924, 
genus Plaly,a.teV''L^¡t&ZvZ^^^^^ '^^T'^'f *° ^ 
clover seed midge was again cited hvteXr • ^- "7^^. ^''°'^ the 
on that midge in New Toîk St^^ií ^^^^ '■" ^" ^^^ensive treatise 
standing the^fact S ÄlÄ í^.v^"?-   Í-'^ '"^ ^^^^' ^^* "«t^ith- 

FiÄ:f íf/fi?- '^''' undoubtedly correct in assuming that the record bv 
fnd ?h.i ¿'' 'P'"'-f ^ ^ P'"^.'^*^ «Í hemipterous^eggs was a Sake 
rii^ parasite in question was a TknomusYv^^^Xoil 
Telenomm could easily have been mistaken by Fitch forTAÍ 

egî paíasi¿'.""" "'" '"""'^ *'^* ^° /^^«^y^^^./deveTops astt^ue' 

eJoVfrim't'hïnl^^™"'* ?''*-i^ ^i^*^* *^^ ^«'^"'•d by Comstock of P. 
S s?ec™s has nnt'r'"^ ""'"^^'A another case o/misidentification 

Î species ñas not been recorded from this host since thaf- tim^ 

"ttïriedrïÎZ'^"^ *'^* WehrleYaboveJLdTnveÎtîgA were carried on in the same general locality as that from which thp 
Comstock record originated.^ It seems aítogether líkeTy that the 

ttttärniSKavTh^eeTc^^^^^^^^^ ^P^*^'-^ - 
HOSTS  AND LIFE  HISTOBY 

ar^in fhe fe?  "" '^^i^ ^'^' ^'', °'y. ^^ ^^'^ «P«^i««-   Two specimens 
nnrîi   *he National Museum collection which were reared from pu- 
paria of the wheat midge collected at New Castle, Pa., by P. K. 
Myers emergence having occurred April 22, 1924.    ín the same col- 
lection IS a single broken specimen reared by Myers, January 19,1915, 
atHagerstown,Md.,fromapupariumofthehessianfly. 
snp;?r^ ^"^ ^""^ unpublishecf notes by Myers and K. M. Fouts, the 
^ecies occurred abundantly on the green heads of wheat at M^unt 
ttolly Springs, Pa., in 1920 and 1921 at about the time the grains 
were nilmg, and numerous specimens were obtained by sweeping, 
iiiese observations agree with those made by Fitch in New York 60 
years earlier, when he found numerous individuals on the wheat 
neaas late in June and in July.    Several of the specimens swept by 
,;;v^\f"r, -'' ii"*® bave been examined by the writer, and thev are 
undoubtedly P. error. 

The date of appearance of the Platygasters in the field seems to 
coincide rather closely with the date of ^gg laying by its host, and 
It tneretore appears likely that the egg of the parasite is deposited 

° Woh'Ji^/'J^^®-?5,P*-^8''- Bur. Bnt. Clrc. 69: 5, 1906. 
wearie, N.Y. (Cornell) Agr. Expt. Sta. Bui. 481: 29, 1929. 
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either in the egg of the host or in the very young larva. It also 
seems probable, although data are too scanty for a definite conclusion, 
that the species is single brooded, eggs being deposited in late spring 
or early summer, and the adult emerging the following spring from 
the puparium of the fly. 

DISTRIBUTION 

Not many records of this species are available, but it appears cer- 
tain that it is widely distributed. Fitch recorded it from New York ; 
Webster reared it at La Fayette, Ind.; Ashmead recorded it from 
Washington, D.C., and Arlington, Va. ; and Viereck recorded it from 
West Haven, Conn. Besides the types and one of Webster's speci- 
mens, there are in the National Museum collection 1 specimen from 
Chambersburg, Pa., collected by C. N. Ainslie; 1 from Hagerstown, 
Md., reared by P. R. Myers; 2 from New Castle, Pa., reared by 
Myers ; and 7 from Mount Holly Springs, Pa., swept by Myers and 
Fonts. It is not unlikely that the parasite occurs throughout the 
range of the wheat midge. 

IMPORTANCE 

This species is normally parasitic upon the wheat midge and is 
probably an important factor in the control of that insect. As a 
parasite of the hessian fly it is of no importance. Only a single speci- 
men has been reared from that host at the Carlisle, Pa., laboratory 
of the Bureau of Entomology, where an extensive study has been 
made of the parasites of the fly in the Middle Atlantic States during 
the last 20 years. The species is included in this bulletin because of 
that recorcl and in order that it may be differentiated from the 
other Platygasters attacking the hessian fly, with which it might be 
confused because of its association with the wheat plant. 

TKICHACIS HEMULUS (Walker) 

(Fig. r,) 

Platygagter remulus Walker, Ent. Mag. 3: 239, 1836. 
TriGhaois remulus Foerster, Hymenopterologische Studien, Heft 2, p. 115,1856 ; 

Ashmead, Psyche 8: 138, 1897; Marchai, Compt. Rend. Son. Blol. [Paris] 
49: 59-60, 1897; Ann. Soc. Ent. France 66: 84, 1897; Howard, Science (n.s.) 7: 
247, 1898; Osborn, U.S.Dept.Agr., Div. Ent. Bui. (n.s.) 16: 29, 1898; Pospjelov, 
lUus. Ztschr. Ent. 5: 262, ftg. 3, 1900; Marchai, Arch. Zool. Expt. et Gen. (4) 
4: 548, pis. 19 and 20, 1906 ; Kieffer, Ann. Soc. Sei. Bruxelles 30: 135, flg. 14, 
1906; Marchill, Notice sur travaux scientifiques, p. 47, flgs. 19 and 23, 1912; 
Znnmenski, Poltava Agr. Expt. Sta., Ent. Dept. Bul. 2: 1923 (abstract in Rev. 
Appl. Ent. (A) 12: 291, 1924) ; Klefiter, Das Tierreich, v. 48, p. 712, 1926; Meyer, 
Rpt. Appl. Ent. Leningrad 4: 241, 1929 ; Blunck, Ztschr. Angew. Ent. 18: 585, 
1981. 

DESCRIPTION 

Trichacis remidus more closely resembles Platygaster herrickii 
than it does any of the other hessian-fly parasites, but it may be dis- 
tinguished at once from that species, as well as from all the others, 
by the very distinct tuft of short gray hairs near the apex of the 
scutellum. 

Jî'emaîe.—Length 1.4 to 1.9 mm. Head viewed from above transverse, about 
twice as broad as long, scarcely narrowed behind the eyes, the temples nearly 
or quite as wide as the eyes and broadly rounded, the occiput not concave ; ocelli 
in a low triangle, the lateral ones more than twice their own diameter from the 
eye margin ; viewed from the front the head Is slightly broader than high, the 
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malar space one third to one fourth the length of eye. The occiput is granularly 
opaque with a few very delicate transverse striae just behind the vertex and 
clothed with short hairs;  vertex finely reticulately punctate, subopaque and 
ffn^'l",' ''"I- f"°!f IT"*^ ""'^ «'^''^'n« e^<^<^P' «lo-'g the eye margin "where it is weakly sculptured, below the middle finely reticulated and with iome weak 
transverse rugae just above the antennae; cheeks smooth; mandibles and 
clypeus with a few long ha rs. Antennae approximately half as long as the 
body 10-jointed, distinctly clávate, the club 5-jointed ; scape about as long as 
the five following joints ; pedicel two and one half times as long as broad ; first 
and second flagellar joints subequal and each about as long as pedicel cylindrical 
and more slender than the pedicel; third flagellar joint about half as long as 
the preceding joint, obliquely truncate at apex above ; fourth flagellar joint sub- 
equal in length to the third but distinctly thicker, thickest at apex and a little 
longer than broad ; fifth flagellar joint shaped like the fourth but a little longer 
and much thicker ; sixth and seventh subequal in length and thickness to the 

^.?r~>>,. 

FiQüBB 5.—Trichacig remulus (Walker) : A, Adult female ; B, antenna of female ; C, an- 
tenna of male.    A, X  30. 

fifth but the apex not much narrower than the base, each very nearly as broad 
as long; apical joint a little narrower than the preceding joint, ovoid, and a 
little less than twice as long as broad ; the apical four joints each with a short 
thick spur or spine near its ventral apical angle. Prothorax evenly clothed with 
pale pubescence, and with very fine granular sculpture except immediately 
behind the head where it is smooth ; mesoseutum also evenly pubescent, very 
faintly sculptured anteriorly, but smooth and shining posteriorly, the parapsidal 
grooves distinct and complete; scutellum triangular, about as long as broad, 
subconvex, smooth, pubescent over its whole surface and with a short pro- 
tuberance near apex which is densely covered with short erect hairs, the 
protuberance concealed and having the appearance of a tuft of yellow hairs; 
mesopleura smooth, bare ; mesosternum smooth but pubescent ; metapleura and 
propodeum strongly pubescent, the propodeum with two very distinct longi- 
tudinal carinae medially, the groove between the carinae deep and bare. Fore 
wing veinless or with only a trace of subcosta ; not twice as long as the abdomen, 
evenly ciliated at base as well as on disk, marginal cilia short ; posterior wing 
without discal cilia basad of the booklets, the longest marginal cilia, which are 
on the posterior margin near base of wing, longer than the breadth of wing 
opposite their bases, but not equal to the width of wing beyond the booklets. 
Legs rather hairy. Abdomen about as long as head and thorax, more than twice 
as long as broad, as broad as the thorax ; first tergite about as broad as loug 
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or a Uttle bronder than long, longitudinally striated, with a slight transverse 
prominence at base, and clothed with long hairs ; second tergite a Uttle longer 
than the following tergltes combined, polished, the two basal foveae short and 
smooth and pilose at the bottom, the rest of tergite bare; tergites beyond the 
second subequal, smooth, and each with a transverse row of hairs ; first sternite 
hairy, the second bare, following sternites with a transverse row of hairs. 

Color black, more or less shining; antennae brownish black, the flagellum 
frequently brownish testaceous ; mandibles reddish ; legs brownish black, the 
front tibiae and more or less of their femora usually reddish ; pubescence 
grayish except the tuft of hairs on scutellum which is yellow ; wings very 
slightly fuscous. 

Male.—Length 1.5 to 1.9 mm. Antennae not distinctly clávate, the flagellar 
joints all of approximately the same thickness ; scape subequal to the five 
following joints together ; pedicel about twice as long as broad ; first flagellar 
joint shorter than pedicel, about one and one half times as long as broad at 
apex, Its apex as broad as apex of pedicel but its basa much narrower ; second 
flagellar joint longer than the first joint and a Uttle longer than pedicel, 
cylindrical with its apex obliquely truncate ; third fiagellar joint a little longer 
than broad, subtrlangular, distinctly shorter than second ; fourth to seventh 
joints subequal, nearly cylindrical, and about one and one half times as long 
as broad ; apical joint conic-ovate and approximately twice as long as the 
preceding joint. Abdomen a little broader than the thorax, broadly rounded 
at apex, the second tergite usually with a few very weak and short striae at 
base.   Otherwise like the female. 

Described from 10 specimens reared from Phytophaga destructor 
in France by P. Marchai and 4 specimens reared from the same host 
insect by T. Chevirofif, Leningrad (St. Petersburg). 

BEVIEW OP LITEBATTJEB 

This species was described under the name Platygaster rermdus 
by Walker in 1836 from specimens collected on grass near London. 
England. In 1856 it was transferred by Foerster to his genus Trieh- 
acis along with two other species. In 1897 Ashmead identified as 
T. remullís specimens which had been reared by Marchai from the 
hessian fly in France and during the same year Marchai published a 
very interesting account of the postembryological development of the 
species. Marchal's paper was reviewed by Howard the following 
year, and this review was quoted by Osborn. The species was re- 
described and figured in 1900 by Pospjelov, who recorded it as a 
parasite of the fly in Eussia. In 1906 Marchai recorded further 
detailed studies on its embryology, and in the same year Kieffer 
redescribed it from specimens transmitted to him by Marchai. It 
was recorded as a parasite of the fly in Poltava, Eussia, by 
Znamenski in 1923, and in 1929 Meyer again mentioned its occur- 
rence in Eussia. Kieffer included it m his monograph of the family 
Scelionidae in 1926, and in giving its distribution mentioned only 
England and France. Hans Blunck in 1931 recorded the species 
as a parasite of Mayetiola phalaris Barnes in Pomerania. 

One specimen of the series from which the foregoing description 
was drawn is without much doubt a part of the material upon which 
Ashmead based his determination of the species for Marchai. The 
other nine specimens from France were reared by Marchai at Blois, 
France, in March 1903. These were not seen by Ashmead but were 
identified by Marchai himself, and were sent to L. O. Howard in 
1921 and by him turned over to the present writer. They undoubt- 
edly constitute a part, at least, of the material upon which Marchal's 
later biological notes on the species were based. Nothing is known 
of the history of the Eussian specimens. 
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HOSTS AND LIFE HISTORY 

TiyU^s remulus is a primary, solitary, internal parasite of the 
hessian fly It is also said to attack May étiola avenae Marchai in 
France and M. phaUris Barnes in Pomerania, Germany 

According to Marchai, who has written extensively on the Dost- 
embryonic development of this species, oviposition takes place in 
May and June in the Department of Vendée, France. While he has 
not observed the act of oviposition, he has always found the larva 
of the Platygaster in the very young larva of the host soon after its 
emergence from the egg, and he therefore concludes that the parasite 
egg IS deposited either in the egg of the host or else in the host larva 
just after it emerges. The first-stage parasite larva is always located 
in the nervous system of the host. Although Marchai observed as 
many as four first-stage larvae of the parasite in a single host larva, 
he never found more than one second-stage larva per host He ob- 
served three larval stages. The parasite pupates in the puparium 
01 its host. 

There is probably a single generation of the parasite per year and 
emergence takes place in the early spring. 

DISTEIBITTION 

This species has never been found in North America and, in view 
of the extensive investigations of parasites of the hessian fly that 
have been carried on in this country, it is safe to say tha't it does not 
occur here. In Europe it appears from the records to be a common 
and widely distributed species. It has been recorded from England, 
France, Germany, and from several of the governments of Eussia. 
It probably occurs throughout the European range of its host. 

IMPORTANCE 

No data are available upon which to base an estimate of the im- 
portance of the species in the control of the hessian fly. The fact 
that it usually has been reared wherever the parasites of the fly have 
been studied in Europe indicates that it is a more or less constant 
factor, but it is probably of less importance than several of the other 
parasites. 

Superfamily CHALCIDOIDEA 

Family CALLIMOMIDAE 

DITROPINOTÜS AUREOVIRIDIS Crawford 

(Fig. 6) 

Ditroplnotus aureoviridis Crawford, Jour. N.Y. Ent. Soc. 15: 178, 1907; Web- 
ster, U.S. Dept. Agr. Yearbook 1907:255, flg. 20, 1908; Bur. Ent. Circ. (rev.) 
66: 4, 1908 ; Houser, Ohio Agr. Expt. Sta. Bui. 226: 196, 1911 ; Phillips, Jour. 
Econ. Ent. 10: 145, 1917; U.S. Dept. Agr. Farmers' Bui. 1006: 13, 1918; Loch- 
head, Class book of economic entomology . . ., p. 354, 1919; Gahan, Ent. Soc. 
Wash. Proc. 22: 236, 1920; Pettit and McDanlel, Mich. State Bd. Agr. Rpt. 
(1918/19) 58: 275, flg., 1920; Phillips and Poos, Jour. Agr. Research 21: 408, 
flgs. 2 and 3, 1921 ; U.S. Dept. Agr. Farmers' Bui. 1323: 8, 1923 ; Parker, Ann. 
Soc. Ent. France 93: 282, 1924; Phillips, Jour. Agr. Research 34: 751, 1927; 
Leonard, N.Y. (Cornell) Agr. Expt. Sta. Mem. 101: 975, 1928; Hill and Smith, 
Jour. Agr. Research 36: 153, 1928 ; Larrimer, Jour. Econ. Ent. 24: 653, 1931. 

Ditropinotus flavicomus Gahan, Ent. Soc. Wash. Proc. 14: 5, 1912, 
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DESCRIPTION 

Ditropinotus aureoviridis is more closely related to the species of 
Pseuderimerus than to other parasites of the hessian fly, but the 
females may be distinguished from species of that genus by the 

FiouRB 6.—Ditropinotus aureoviridis Crawford : A, Adult female,   X   20; B, adult 
male,  X   17. 

distinctly T-jointed funicle, the presence of two longitudinal carinae 
on the propodeum, the presence of weak serrations on the ventral 
margin of hind femur apically, the distinctly bicalcarate hind tibia, 
the longer ovipisitor, the much larger size, and the wholly yellowish 
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abdomen. These characters will also serve to distineuish the fem«Ip 
from o her parasites of the fly. The most strSSfTaracters ft 
recognition of the males are the distinctly thickened funicTe and the 
apically serrate ventral margin of hind femur. 

Female.~l,ength 1.7 to 3.25 mm.   Head transvor^P   n ni-fi,. „,i.i     ^r. 
tlK^ax, over two and one half times as broara"S'a"teí"porterIorlyTt the 
middle, moderately concave behind, temples stron<'lv rerèriin^ oi;?,f  ^ f    .^ 
as broad as the eyes, rounded into'the o'^.clpftroc fpurfmmfrÄ   o"e^ 
low triangle, the postocellar line about twice the len¿th of ocpiio^^fi«; ^vfi    R 
equal to about one and on^ half times thi XSr nf n,. Í^n    ' '^^.^^"^í 
sçrobe rather Shallow, Its lateral edk nlt'^hariTeyeTm^ode^^ate firr¿e'Sfv 
d vergent anteriorly, distinctly ovate, and covered with a Xtinet short In5 
viewed from in front, the head subtrlangular, narrowing ¿low thf eyes   mallr 
space shorter than half the eye height; face with a median rWge which termi- 
nates between the antennae; clypeal margin straight or only veryIllghtlv con 
IfnLZT^'^'^"^ both tridentate, the teeth all acute or subacute ; maxXry paîp 
4-jointed the apical joint as long as the other three combined, s ender terminât 
ing in a long, s ender. slightly curved seta which is about half as ïingTs the 
Sn«*«""? ^'^h «feral additional shorter setae on the apical half o^the inner 
surf! ce and about four on the outer surface; labial palpi 3-1ointed  short  the 
?.^-n , .°¿f ^^ .'? ^ î""^' ""' ^'"'^ «« ^''^'^' ^"^ several setae a¿Slly'  Antennal 
13-jointe<l, weakly clávate, inserted below middle of head or very slightly above 
nhcv.fn''ir^'";*'^1 °¿F^' ' '^/'^ attaining very „early the level of front ocellus! 
,Äwr'/"?'?*l^,'^"7^''' P^'^''^«! '»^«"t twice as broad as long; one dis- 

tinct ring joint which is about three times as broad as long; funicle 7-jointed 

0% drJe''';.'",^I'Í; '^'''''' «* "Pf^ *^«^ "^t ''«««^' tl^« Joints subequal and sSi: quadrate, or slightly transverse, loosely joined, the first joint frequently some- 
what narrower than the following ; club 3-jointed, compact, very slightly thicker 
li.T„ fu'"cle   about as long as the three preceding funicle joints combined, 
eiongate-ovate the sutures not very distinct ; funicle and club covered with short 
flairs, and each provided with numerous elongate sensoria.   Whole head closely 
and finely punctate and clothed with conspicuous pale hairs.   Thorax sculptured 
like the head and similarly pubescent, a little less than twice as long as broad • 
pronotum moderately large, transverse ; mesonotum broader than long (30:20) • 
parapsldal grooves sharply Impressed, complete and strongly curved anteriorly • 
scutellum slightly shorter than mesoscutum, sculptured like mesoscutum, finely 
margined apically; axillae broadly separated and sculptured like scutellum; 
propodeum short, distinctly but more weakly sculptured than scutellum, with 
two longitudinal carinae near middle, the area between carinae nearly smooth ; 
prosternum,  mesosternum,  meseplsternum,  and  metapleurum not so  strongly 
sculptured as mesoscutum; mesepimeron mostly smooth.   Hind coxae rather 
large, much larger than the anterior pair, compressed into a sharp edge dorsally 
on apical half at least, and reticulate punctate on outer face; posterior femora 
a little swollen, with a few very weak serrations on ventral margins before 
apices ; hind tibiae bicalcarate, the outer spur about half as long as the inner 
one.   Wings well developed ; anterior wing usually extending a little beyond apex 
of abdomen, usually a little more than two and one half times as long as broad, 
variable ; marginal vein not quite half as long as submarginal, about two and 
one half times  stlgmal;  postmarginnl vein  two thirds to three fourths the 
length of marginal ; angle between stigmal and postmarginal vein narrow ; basal 
and median veins more or less defined by rows of hairs, the basal cell with a 
few discal cilia ; costal cell with very short cilia on ventral surface ; hind wing 
nearly uniformly ciliated.    Abdomen elongate-ovate, a little longer than head 
and thorax, weakly reticulated dorsally, the first to third tergites emarglnate 
medially, first tergite constituting a little less than one third the total length 
of abdomen ; ovipositor exserted one third to one half the length of abdomen. 

Color of head and dorsum of thorax gi-een with a strong aeneous cast ; eyes 
reddish ; mandibles yellow, with the teeth brown ; palpi pale ; antennul scape 
oiostly aeneous brown with the base pale or mostly pale with only the apex 
above brownish ; flagellum dark brown or blackish with the club mostly pale 
orange yellow; pleura and sterna varying from almost entirely yellowish to 
entirely metallic green ; propodeum usually dark medially and anteriorly with 
the posterior and lateral portions tending to yellowish; legs pale yellow, the 
hind coxae varying from mostly metallic green to entirely pale yellow; wings 
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hyaline   venation  yellow;   abdomen  entirely   yellowish,   sometimes  with   an 
udmlxtiire of brownish on the sides ; ovipositor slieaths blaciiish.   

Male —LenKth 19 to 2.25 mm. Antennae with the flagellar joints thick, all 
of nearly the same width, or successively increasing very slightly In thickness, 
and all distinctly broader than long; pedicel short, not twice as broad as 
long- funiele and club joints densely clothed with short hairs; club not or 
scarcely thicker than funiele. The propodeal carinae very indistinct or lack- 
ing the propodeum nearly smooth medially ; abdomen shorter than thorax, short 
ovate with moderately strong sculpture dorsally. Head, thorax, abdomen, 
coxae, and femora bright metallic green; tegulae, trochanters, apices of all 
femora, and tibiae and tarsi pale yellowish; antennal scape dark metallic, 
flagellum including club black.   Otherwise like female. 

Described from about 85 specimens in the National Museum col- 
lection inclusive of the type series of aureoviñdis Crawford and 
ßamcomts Gahan. Eleven of these specimens, according to the label- 
ing, were reared from the hessian fly at Jackson, Mo., by E. G. Kelly. 
Other specimens reared from the same host in Pennsylvania have 
been identified by the writer and returned to the Carlisle, Pa., labora- 
tory of the Bureau of Entomology. 

REVIEW OF IJTERATUBE 

Ditropin-otus aureoviridk was first described by Crawford in 1907 
from a series of specimens reared by W. J. Phillips from the wheat 
jointworm, the host material having been collected at Hudson, Mich., 
and Richmond, Ind.    In the Department of Agricultu-re Yearbook 
for 1907, F. M. Webster figured the female and expressed the opinion 
that this parasite probably had been responsible for the disappear- 
ance of the wheat jointworm in Ohio, Michigan, and Indiana during 
that season.   In a bulletin of the Bureau of Entomology appearing 
in 1908, he again referred to it as a common and efficient parasite of 
that pest.   In 1911 J. S. Houser gave a short account of the species, 
including some observations on its life history as  a parasite of 
HarmoUta tritici in Ohio.   Phillips mentioned it in coniiection with 
the same host in 1917, and again in 1918, when he gave a figure of 
the female.   The species was listed by Lochhead in his textbook of 
economic entomology published in 1919 as one of several parasites 
of the wheat jointworm, and in 1920 Pettit and McDaniel, treating 
of the jointworm in Michigan, figured the female of D. aureoviridis, 
which they found to be the commonest parasite.    A detailed account 
of the life history of this parasite, accompanied by figures of e^g, 
larva, pupa, and both sexes of the adult, was published by Phillips 
and Poos in 1921, and the same authors again mentioned the species 
in a Farmers' Bulletin published in 1923.   A thesis on the postem- 
bryonic forms of chalcid flies by Parker in 1924 included comments 
on the larva of D. aureoviridis, these remarks being based upon the 
work of Phillips and Poos.   Phillips in 1927 recorded the species 
as a parasite of Eurytoma forva Phillips, and the following year it 
was for the first time recorded as attacking the hessian fly by Hill 
and Smith.    It was listed by Leonard in 1928 in his memoir on the 
insects of New York and again briefly referred to by Larrimer in 
1931 in the course of some remarks about the effect of the previous 
season's drought upon the jointworm and other insects. 

Ditropinotus flavicoœus, described by the present writer in 1912, was 
designated by him a synonym of aureoviridis in 1920. The types of 
■flavtcoxus were collected in a storeroom containing meal and other 
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grain products which were infested by various insects common to 
such products, and it was originally believed probable that the Ditro- 
finotus had issued from some one of these stored-próduct insects. 
Later acquisition of what appear to be typical specimens of ßavicoxus 
from the wheat jointworm, accompanied by equally typical speci- 
mens of atereoviridis, and the presence of distinct intergrades, con- 
vinced the writer that the two were the same species ; and in view of 
the fact that the species has never been definitely reared from any 
stored-product insect, it is now deemed likely that the specimens upon 
which the name ßavicoxus was based actually issued from some host 
other than the insects infesting stored products. It is probable that 
the grain room in question contained straw or chaff which may have 
harbored either jointworms or hessian nies which were the source of 
the Ditrofinotus. 

HOSTS AND LIFE HISTOBY 

In their paper dealing with the life history of D. aureoviridis, 
Phillips and Poos stated that this parasite had been reared from 
field-collected HarmoUta tritici (Fitch), H. vaginioola (Doane), H. 
gramdis (Riley), H. atlántica Phillips and Emery, and H. secalis 
Fitch, and that they had induced it to breed in the laboratory upon 
H. elymicola Phillips and Emery. They also stated that it sometimes 
played the role of a secondary parasite through Homoporus chdci- 
diphagus Ashmead and Eurytoma spp. As already indicated, 
Phillips (1927) also recorded Eurytoma parva Phillips as a host 
of this species, and Hill and Smith (1928) recorded it as attacking 
Phytophaga destructor. Its preferred host is, without much doubt, 
the wheat jointworm, as Phillips and Poos have stated. 

The species is a primary, solitary, external parasite upon the larva 
of HarmoUta within its cell and develops in the same manner within 
the puparium of the hessian fly. According to Phillips and Poos 
there are two complete generations and sometimes a partial third 
generation per season upon the jointworm, in the latitude ot Vir- 
ginia, the first appearing early in June and the second early in July. 
They state that normally no males occur in the first generation and 
that females seem greatly to outnumber males in succeeding genera- 
tions. Males are not rafe, however, the National Museum collection 
containing at least 18 males as compared ^it^^.f^out 70 témales. 

The egi is deposited in the cell of Harmohta or in the pupanum 
of the hfssian fly external to the host larva.   Five l^^jal instar 
were observed and described by Phillips and Poos.   The winter is 
passed as a full-grown larva. 

DISTBIBUTION 

This parasite probably occurs throughout most of th/^^ wheat-grow^ 
ing region of the United States. Specimens have l^een idei^^^ihed 
from the following States: New York, Pennsylvania, Maryland, 
District of Columbia, Virginia, North Carohna A abama Tennessee 
Kentucky, Ohio, Indiana, Michigan, Illinois, Missouri, Kansas and 
Oregon. "^ No specimens have been seen from C.^^f^^^J^^J^ 21 
unlilely that the species occurs there since it s common " toe 
Great Lakes region of the United States. It is apparently noi 
present in California. 
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IMPOSTAN CE 

Although Ditropinotus aureoviridis is said by Phillips to be one of 
the most important parasites of the wheat jomtworm, it cannot be 
ranked as of much importance as a parasite of the hessian fly. Hill 
and Smith record an average annual parasitization by it of approxi- 
mately 1 percent of the spring generation of the fly in Virginia, 
Maryland, and Pennsylvania. In only 2 out of the 10 years covered 
by their investigations did it appear at all as a parasite of the fly m 
the region covered. 

PSEUDERIMERUS MAYETIOLAE Gahan 

(Fig. 7) 

Pscuderimerus mayetiolae Galmn, U.S. Nati. Mus. Proc. 55: 125, flg. 2, 1»20; 
Packard, U.S. Dept. Agr. Tech. Bui. 81: 14, 1928. 

DESCBIPTION 

PseuderÍTuerus mayetiolae is more closely related to Ditropinotus 
awreoviridis Crawford than to any of the other parasites of the hes- 
sian flv, but it is readily distinguished from that species by its more 
slender and differently shaped funicle joints, the shorter ovipositor 
sheaths, the single spur on the hind tibiae, the nonserrated lower 
margin of hind femora, the much finer and shallower sculpture, and 
its distinctly different coloration. 

Female—hex\gt\i 1.5 to 2 mm.   Head viewed from above transverse, a little 
over twice as broad as thick antero-posteriorly, finely and nearly uniformly re- 
ticulate-punctate ; ocellocular line equal to a little more than half the post- 
ocellar line, a little longer than the diameter of an ocellus; temples receding 
about equal to half the width of eyes;  occiput slightly concave;  antennal 
scrobe  moderately  deep,  extending  to  the front  ocellus,  its  lateral  margins 
rounded; malar space equal to a little more than one fourth the eye height, 
eyes ovate, distinctly pilose; both mandibles 3-toothed, the inner tooth short 
and broadly rounded at apex; labial palpi 3-jointed, short, the apical joint not 
quite twice as long as broad ; maxillary palpi 4-jointed, the first 3 joints short 
and subequal, the apical joint as long as the other 3 combined.   Antennae in- 
serted below the middle of head, about on a line with the lower extremities ol 
the eyes, 13-jointed, clávate ; scape slender, cylindrical ; pedicel rather slender, 
nearly as long as 5 following joints combined ; third joint a true ring joint, 
the fourth and fifth antennal joints very slightly broader than the ring and 
no longer ; sixth, seventh, and eighth each broader than long and successively 
increasing slightly in both length and breadth ; ninth and tenth joints subequal, 
subquadrate,  and a little broader than the preceding joints ;  club a-jointeo 
distinctly broader than the funicle, about equal in length to the 4 preceding 
funicle joints, the apical joint terminating In a very short process.    Thorax 
sculptured like the head;  prothorax conical, broader than long, mesoscutum 
broader than long, the parapsidal grooves complete and distinct;  scutelluni 
nearly as long as mesoscutum, and nearly flat, with a delicate marginal carina 
anicaUy;  axillae broadly  separated;  propodeum  short,  without  lateral tows 
or spiraeular sulci and without a distinct median carina, its sculpture like 
that  of mesoscutum but usually a  little  stronger.    Anterior  and Pf t*"»/ 
femora somewhat enlarged, the latter not serrated beneath ; hind tibiae stralgh^ 
with a single short apical spur.    Wings fully developed, reaching to the apex 
of abdomen, a little more than twice as long as broad  (25:.55), bare basaliy, 
finely ciliated from base of marginal vein to apex of wing except that an- 
teriorly the bare area is extended beneath the marginal vein ; stigmal and post- 
marginal veins subequal, the marginal about twice as long as postmarginal. 
Abdomen about as long as head and thorax, slightly conic-ovate, finely reticu- 
lately  sculptured,  slightly  flattened  dorsally,  the  first  two or  three  tergltes 
weakly emarginate medially at apex; ovipositor exserted approximately one 
fourth the length of abdomen.   Head and thorax very dark aeneous, or blacK 
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with a faint aeneous cast; abdomen black with a slitrhf m<.f„iv 
lights; antennae black, the apex of club usually brownWifioif ""^^^   ° """'' 
reddish yellow ; wings hyaline, with a faint brown?! Lfli'   ?^^' ^Î'^^P* ^°^"«' 
vein, the venation brownish testaceous ; ovT^si or sheaths Mack"'"*'' "'"'"^""^ 

Moîe.—Length 1.5 mm.    Like the female excent arfnifnw^?«   .   • 
a little broader and less receding, eyes InVS ZX^olín^^^^^nlZl 

PiooBE 7.—Pseuderimerua mayetiolae Gahan : A, 
C, antenna of male. 

Adult female ; B, antenna of female ; 
A, X  32. 

postocellar lines nearly equal, the latter four or five times as long as the diame- 
ter of an ocellus ; the antennae a little shorter, with funicle Joints smaller than 
In the female but of about the same relative proportions, the apical clul) joint 
a little more distinctly set off from the preceding by a groove; abdomen 
elliptical, largely yellowish above and below with the margins black; apices of 
coxae usually yellowish like the rest of legs. 

Described from 111 specimens in the National Museum collection in- 
clusive of the type series, all of which were reared from the hessian fly. 
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BEVIIIW   OF  LITIBBATUBE 

Specimens reared by C. M. Packard from puparia of the hessian fly 
at Altamont, Calif., in 1917, formed the basis for the description by 
the writer in 1919, of Pseuderimerus mayeUolae. Both the genus 
and the species were found to be new to science. Subsequently Pack- 
ard reared many additional specimens of the species. In 1928 he 
published a bulletin dealing with the host insect in California, m 
which he made brief reference to this and other parasites. 

HOSTS AND LIFE HI8T0BY 

So far as known this species has been reared from Phytophaga 
destructor only. Since it is not known to occur m other parts ot the 
world, it may be assumed to be a native of the Pacihc coast region, 
and as such it must have had some other host before the advent ot the 
hessian fly into that region. Doubtless it will eventually be found 
to attack some native insect enemy of a native grass. 

It is believed to be a solitary, primary parasite feeding externally 
upon the larva or pupa within the puparium and emerging as an 
adult from the fly puparium. 

DISTRIBUTION 

The only specimens of this species thus far seen have come from 
the following localities in California: Altamont, Birds Landing, 
Concord, Rio Vista, Benicia, Vallejo, Tres Pinos, and Cordelia. It 
apparently does not occur in Oregon or Washington. 

IMPOatPANCB 

According to Packard, Psevderkmrus mayetiolae is by far the 
most important parasite of the hessian fly in California, being more 
widely distributed throughout the fly-infested area m that State and 
generally more numerous than any of the other parasites. 

PSEUDEKIMEKUS FEMOKATUS, new specie« 

Pseuderimerus femoratus is very similar to P. mmfetiolae but differs 
especially by having a longer ovipositor, a less strongly sculptured 
propodeum, and all the femora concolorous with the thorax, i he tol- 
lowing description should serve to distinguish it from mayetiolae. 

fewwîe—Length 1.8 mm. Scutellum a little shorter than mesoscutum, ap- 
parently a little more convex and appearing distinctly a little longer than broad ; 
propodeum weakly reticulated, shining, nearly smooth, distinctly less strongly 
sculptured than in mayettolae, without trace of median carina or lateral folds ; 
anterior and posterior femora very slightly thickened ; first and second tergltes 
weakly emarginate apically ; third and following apparently without emargina- 
tlon • ovipositor exserted fully one third the length of abdomen. Reticulate 
sculpture of mesoscutum and scutellum similar to that of mayetiolae but appar- 
ently not quite so strong. Color nearly black with a distinct tinge of greenish 
on head and thorax, not at all bronzy; wings completely hyaline; venation 
brown ; all coxae and the femora, except at apices, concolorous with thorax, 
trochanters, apices of femora, all tibiae, and all tarsi yellow, the apica Joint or 
hind tarsus blackish. In all other respects agreeing with the description oi 
mayetiolae. 

Male.—Unknown. 
Type locality.—Altamont, Calif. 
Tj/pe.—Catalog no. 44836, U.S. National Museum. 
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Described from a single female specimen reared May 18 1917, from 
PhytofKaga destructor by C. M. Packard, and recorded in the 
Bureau of Entomology under Webster no. 13346, Martinez no. 1750. 

The species is known only from the unique female which forms 
the type, and nothing is known of its life history or distribution. 

PSEUDERIMERU3 SEMIFLAVUS, new >ped» 

Pseudervmerus sendiiavus is very similar structurally to P. femo- 
ratus but quite different in color. It differs from mayetiolae in the 
smoother propodeum and more convex scutellum as well as markedly 
in color. 

Female.—Length 2 mm. Mesoseutum a little longer than scutellum; scutel- 
lum not flat but convex ; propodeum nearly smooth, weakly reticulated, the 
sculpture distinctly weaker than that of scutellum; front femur a little, the 
posterior pair hardly at all, thickened ; first to third tergites apparently weakly 
emarginate medially ; ovipositor exserted about one third the length of abdomen. 
Head black with a slight aeneous cast, a little more distinctly aeneous on frons 
and face than above; scape and pedicel black, flagelluni brownish bhiek, apex 
of club paler ; thorax purplish black ; coxae concolorous with thorax ; front 
femora black, except at apices ; all trochanters, apical third of front femora, 
median and posterior femora entirely, all tibiae, and all tarsi pale yellowish; 
tarsal claws blackish ; wings entirely hyaline ; venation pale yellowish ; abdomen 
pale yellow, the lateral margins of tergites 1 to 4 narrowly and a broad median 
stripe on venter black ; ovipositor sheaths black. Otherwise agreeing with the 
foregoing description of P. mayetiolae.   Mandibles not seen. 

Male.—Unknown. 
Tyjie locality.—Birds Landing, Calif. 
Type.—Catalog no. 44837, U.S. National Museum. 

Described from a single female specimen said to have been dissected 
from a puparium of Phytophaga destructor August 7, 1919, by M. C. 
Lane and recorded under Webster no. 13346, Berkeley no. 191142. 

No other specimens of this form have been seen and nothing can 
be said of its life history or its habits except that they are probably 
similar to those of P. mayetiolae. 

Family EURYTOMIDAE 
EURYTOMA PHOEBUS Girault 

(Fig. 8) 

Eurytama phoebus Girault, U.S. Nati. Mus. Proc. 58: 204, 1921; Hill and 
Smith, Jour. Agr. Research 36: 153, 1928. 

DESCRIPTION 

Ewrytoma phoehm Girault may be distinguished from all other 
known hessian fly parasites except the new species which follows by 
the umbilicately punctate head and thorax, the subquadrate prono- 
tum, and the channeled propodeum. From the new species it differs 
mainly by having the legs, except coxae, mostly dark reddish testa- 
ceous instead of mostly black. 

í'emaíe.—Length 2 to 3 mm. Head and dorsum of thorax with large, close, 
umbilicate punctures and clothed with fine silvery hairs ; head transverso, about 
twice as broad as thick antero-posteriorly, a little broader than thorax ; ocelli 
in a low triangle, the ocellocular line very slightly longer than the diameter or 
an ocellus ; eyes short oval, nearly round, bare ; malar space only a little snorter 
than the eye height; antennal scrobe deep, a little narrower than tbe space 
between it and the eye margin, its sides perpendicular ; face with a smootü 

6685°—33 3 
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median ridge running from near base of antenna to clypeus; clypeus smooth, 
depressed at apical middle. Antennae Inserted near middle of head, nearly 
on a line with lower extremities of eyes, 11-jointed, weakly clávate ; scape 
subcylindrlcal, narrowed a little aplcally, extending a little above front ocel- 
lus; pedicel not twice as long as thick, distinctly shorter than first funicle 
joint ; the single ring joint small and transverse ; first funicle joint about two 

FiQUBE 8.—Eurytoma phoebut Qlranlt : A, Adult female ; B, antenna of male ; C, antenna 
of female.    A,  X  23. 

and one half times as long as thick, longer than any of the other funicle joints, 
a little narrower at base than at apex ; second and third joints subequal 
and each very slightly shorter than first ; fourth a little shorter than third and a 
little longer than fifth, which is about one and one half times as long as 
thick; club distinctly 3-jointed, longer than two preceding funicle joints com- 
bined, the first joint as broad as long and almost as distinctly set off as the 
funicle joints, second and third joints each subequal in length to the first and 



SEEPHOID AND CHALCIDOID PARASITES OF THE SEgSUN FLY     35 

closely joined ; funicle and club clothed with moderRtPi^ i^„„ i. , 
some elongate sensoria which are most numerous «nfiL Tl ""."í"^ *°^ "^^^ 
turn large, not twice as broad as long subaua^raípwHV \*'"l'' ^°'"^''- P™""- 
mesoscutum about as long as pronotum wfthn ,t fhJ ," ^H"""* "'^'^ anteriorly ; 
as long; parapsidal grooves complete" ¿Sm conve^x'aTlÍtÍJ'f' "' ^T'^ 
mesoscutum and with exactly similar sculnture- nvmJr h. "'' ^''"'^'"' t^»"» 
sculptured like scutellum ; propodeum KLl^ rt^ i?n,? '''^'^' "^^^^ 
longitudinally depressed medialirand^i^h a farrow iSi 'T'^^^ ?""*=*"*«• 
weakly foveolated median longitudinal groove at tZ'hn^/^'L"''!,''^"'^'^ "'"^ 
metapleura sculptured like propodeum • melonîeura morl^ Í *'' deP'"''«»»»" = 
the mesepinieron more or less loSdSf «P^rn^fl^ f ^ punctate with 
finely  and  closely   punctate ;   hind  UMarwUhtw^sm^ Hind coxae 
veloped; fore wings extending to ajex^of ^bdomr«! onTy'a lUt^moTe'tht 
twice as long as broad; costal cell ciliated on the ventral sidt tho rm« ^.n ^ 
near the anterior margin; basal cell distinctly oSedbv rows nfh«t«f' 
presenting the obsolete median and basal velLX disk'^rthi/cel? wTth t 
few scattered but conspicuous hairs; the area behind the mPriiH« vpfn L^ . 
another area just distad of the basal vein nearly bare re?t of ^rwin^ev^ 
«hated; marginal cilia very short; marginal vein oVthird as long\Ä 
marginal, one and one third times- postmarginat; sügmal vein about hilf a¿ 
ong as marginal; submarginal vein with many erect bristles, about 14to 17 

in number Abdomen about as long as thorax, ovate, somewhat compressed 
1^«^"»^.'.'^'i '^"'■"^ Petiolate; petiole rugose, much broader thanTong at- 
tached at the lower margin of abdomen; first to third tergites (not countine 
petiole) bare, polished dorsally, the second and third weakly reticulate S 
ally, the first mostly declivous, second and third subequal the th?rd attaining 
»n^^ihf^ ?"^'îl^ °* abdomen; fourth tergite dorsally about as long as second 
and third together, practically smooth and bare, laterally longer and more or 
less distinctly reticulated ; tergites beyond the fourth short, finely reticulated 
and hairy dorsally as well as laterally; apices of ovipositor sheaths shortly 
exserted. Color dull black ; scape, except apically above, ring joint, mandibles 
and all legs except their coxae, reddish testaceous ; wings hyaline, venation tes- 
taceous; apices of ovipositor sheaths yellowish; vestiture of body mostlv 
silvery white In some lights. ^ 

Jíoíe.—Length 1.6 to 2.3 mm. Antennae 10-jointed, longer than in female- 
scape slightly thickened, thickest a little beyond middle; pedicel longer than 
broad; one small ring joint; funicle 5-jointed, the joints each abruptly nar- 
rowed at apex into a distinct neck to which the following joint is attached • 
first funicle joint the longest, 21/2 to ,3 times the length of pedicel, the thickened 
portion clothed with long hairs which do not appear to be arranged In whorls; 
second to fifth funicle joints successively decreasing a little in length, each 
with two distinct whorls of long hairs, the fifth joint about two thirds as long 
as the first; club about equal to scape in length, no thicker than the funicle, 
consisting of two distinct joints which are not separated by a peduncle, each 
joint clothed with hairs which are slightly shorter than those on funicle Joints ; 
funicle joints each with about four elongate sensoria, the club joints apparently 
with six each. Abdomen shorter than thorax ; petiole long, extending a little 
beyond the apices of hind coxae, finely punctate; segments beyond petiole 
smooth; first tergite (not counting petiole) mostly declivous; second only 
about half as long as third, which is the longest tergite ; fourth less than one 
third the length of third ; following tergites retracted into the fourth. Other 
characters, including color, as in the female except that the scape Is mostly 
black and the median and the hind femora are more or less blackish with 
tneir bases and apices testaceous. 

Described from 12 specimens (9 females and 3 males) including 
the types. The 2 female specimens, which constitute the type series 
of this species, are considerably larger than any of the other speci- 
mens here considered to belong to it, but in other respects they seem 
to agree perfectly. 

BEVIEW  OF LITBaATUBB 

Eurytoma phoebus was described by Girault from two female 
specimens reared by C. N. Ainslie. The only other mention of the 
species in literature appears to be one by Hill and Smith, who in- 
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eluded it, without comment, in a tabular arrangement of collection 
data showing the relative values of the various parasites on the 
spring generation of the hessian fly in the region of Pennsylvania, 
Maryland, and Virginia. 

HOSTS AND LIFE HISTOBT 

This species is probably normally parasitic upon jointworms in- 
festing wild grasses. The type specimens, according to the original 
notes by C. N. Ainslie, were reared from galls on Elymus camadensis, 
and a species of HarmoUta is said to have been reared from the same 
material. One specimen in the National Museum collection is said 
to have been reared from a gall of HarmoUta tritici (Fitch) by T. E. 
Chamberlin, another is said by the same collector to have been 
reared from Elymus, while two others were reared by E. Or. Kelly 
from HarmoUta galls on Elymm. The following specimens have 
been reared from puparia of the hessian fly : 2 males by P. E. Myers 
at Carlisle, Pa., 1 female by C. C. Hill and H. D. Smith at Palmyra, 
Pa., 2 females by S. E. Keen at Forest Grove, Oreg., and 1 male by 
M. M. Eeeher at Molalla, Oreg. 

Myer's manuscript states that examination of the hessian-fly 
puparia from which this species emerged indicated that it developed 
as a primary, external, solitary parasite of the fly larvae. Nothing 
further can be said of its biology. 

DISTRIBUTION 

Eurytoma phoehus appears to be widely distributed, specimens 
having been taken at Carlisle and Palmyra, Pa. ; Elk Point, S.Dak. ; 
"Wellington, Kans. ; and Forest Grove and Molalla, Oreg. 

IMPOETANOB 

This species is of no importance as a parasite of the hessian fly, 
only six specimens having been reared from the many thousands of 
fly puparia collected in connection with the extensive investigations 
of fly parasites by the Bureau of Entomology in recent years. 

EURYTOMA ATKIPES, new sp«dei 

Eurytoma atripes differs structurally from the preceding species, 
E. phoebus, only by having the antennae shorter, the first funicle 
joint in the female being very little longer than the pedicel, and none 
of the funicle joints more than one and one half times as long as 
thick. Typical specimens may be separated from phoehus at once, 
however, by the differently colored legs, which in phoelus are all 
testaceous except the coxae, while in this supposedly new form they 
are mostly black. The new species is also extremely similar to Ä. 
lolteri var. parva Phillips, from which it can be separated only by 
its smaller size and the shorter funicle joints. 

Pemoïe.—Length 1.6 to 2.5 mm. Agrees with the description of E pfwehus 
except in the following particulars : First funicle Joint about one and one naii 
times as long as broad, only a little longer than the pedicel ; second, third, ana 
fourth funicle Joints subequal, each very slightly longer than broad and oniy 
a little shorter than the first Joint; fifth funicle Joint about as broad as long, 
club similar to that of phoehus but with the basal Joint a little less alstinctiy 
separated from the other two.    Propodeum similar to that of phoebus, out 
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with the median Impression apparently not quite so deep and the central woove 
usually not margined laterally. Color dull black; scape as w°U as rfs? o? 
antenna black, occasionally a little testaceous at base, the ring joint uluaUv 
pale mandibles brownish testaceous; all coxae, all femora except aTcííUv and 
usually all tibiae blackish, the trochanters, knees, apices of all Ubiae narwwfv 
and all tarsi testaceous, anterior femora and tibiae someümes mostly S 
ceous; wings hyaline, venation brownish testaceous; ovipositor sh^aîhsusuaUv 
blackish; vestiture as in phocbus, but apparently a little less consnicuon? 

iiaie -Length 1.25 to 18 mm. Similar to the'^male of ¿'^6^1« every way 
except that the legs are darker as in the female and the funlclejolnls appeal 
to have the peduncles slightly longer, the thickened portions of the joints 
being not much longer than the peduncles in some specimens 

Type locality.—Carlisle, Pa. 
Tj/pe.—Catalog no. 44838, U.S. National Museum. 

Described from 26 specimens as follows: Type female reared at 
Carlisle, Fa., from hessian-fly puparium, August 5, 1917, by P ß 
Myers; allotype reared from the same host February 1, 1920 at 
Muncy, Pa., by Myers; 1 female paratype reared at Carlisle, Pa.' by 
Myers, July 31, 1917; 1 male paratype reared at Montoursville, Pa., 
by Myers, July 28, 1915; 1 female, Jersey Shore, Pa., reared August 
3, 1932, by J. S. Pinckney; 1 female reared June 14, 1916, at Wil- 
liamsport, Md., by Myers; 1 male, Albion, N.Y., reared by W. K. 
McConnell, September 20, 1918; 1 female, Hardin County, Ohio, 
reared by W. H. Larrimer; 1 female, Knoxville, Tenn., reared by 
G. G. Ainslie; 4 males and 4 females, Vancouver, Wash., reared by 
G. I. Reeves and M. W. Beeves in August 1911 ; 1 male, Kelso, Wash., 
reared April 30, 1920, by M. M. Reeher; 1 female reared in Sep- 
tember 1923, 1 female reared May 22, 1 male in June, and 1 male m 
July 1924 at Forest Grove, Oreg., by S. E. Keen; 1 female, Forest 
Grove, Oreg., August 25, 1926, reared by M. M. Eeeher; 1 female 
reared from wheat stubble at Forest Grove, Oreg., by Reeher, Sep- 
tember 15, 1919; 1 male swept from wheat at Hagerstown, Md., by 
W. R. McConnell; and 1 male swept from wheat at Pine Grove 
Furnace, Pa., May 28, 1923, by Myers. All the above-mentioned 
specimens, excepting the last three, were from the hessian fly. One 
other female paratype was reared by C. N. Ainslie at Bottineau, 
N.Dak., August 23, 1923, from Cephus cinctus Nort. 

Although treated here as a new species, it must be admitted that 
this parasite cannot be separated very satisfactorily either from 
Eurytoma phoebios Girault or from the so-called E. holten var. parva 
Phillips. The antennal differences mentioned are very slight and 
may possibly be merely the concomitant of small and poorly devel- 
oped individuals. The color of the legs is known to be variable, 
but specimens at hand do not show a variation wide enough to 
bridge the gap between typical phoebus and typical specimens of 
atñpes. On the other hand, the leg color of cdripes is extremely 
similar to that of parva, and if the differences in the antennae will 
not hold, then it will be practically impossible to distinguish the 
present form from parva except by its smaller size. According to 
Phillips « the normal mode of development for parva is for its young 
larva to attack and consume the young larva of HarmoUta tntici 
in its cell and then to complete its development in the HarmoUta 
cell by feeding upon the plant sap. Specimens of atripes are said 
to emerge from puparia of the hessian fly, and it is therefore certain 

» Phillips, Jour. Agr. Research 34: 743-758, 1927. 
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that their development differs from that normal for parva. In the 
fly puparium they could have no opportunity to feed on plant sap 
and hence must develop entirely as animal feeders. Experiments 
by Phillips, however, indicated that parva might be able under some 
circumstances to develop entirely as a plant feeder, while in another 
experiment a second-instar larva of E. parva which had already con- 
sumed a young larva of HarmoUta and had begun to feed on plant 
sap is said to have been transferred to a full-grown larva of H. 
tHtiei, on which it was reared to maturity. If it is true that the 
larva of E. parva is capable of adapting itself to a wholly phyto- 
phagous, wholly entomophagous, or a partly phytophagous and 
partly entomophagous development, then it is possible that the para- 
sites of the ñy here described as atripes are merely individuals of 
parva which have been somewhat reduced in size and otherwise 
slightly modified by the circumstance of their development on the 
limited amount of food represented by a single fly larva. In the 
absence of complete proof that E. parva is capable of such wide 
adaptability in its mode of development, and in view of the apparent 
though slight differences which do exist, it is deemed better for the 
present to treat this parasite of the hessian fly as different from 
parva. 

HOSTS   AND LIFE  HISTORY 

As already indicated, 22 specimens of E. atripes have been reared 
from Phytaphaffa destructor and 1 from Cephus cinotus. It is 
doubtful, however, if either of these insects is the normal host, and it 
is believed likely that future studies will reveal it to attack some 
other grass-infesting species. 

Little can be said of its life history other than that it emerges 
from the fly puparium as an adult. Manuscript notes by Myers show 
that the examinations made by him of puparia from which this 
Eurytoma emerged indicated that the parasite in every instance had 
developed as a primary, solitary parasite feeding externally upon the 
fly larva within its puparium. 

DISTBIEUTION 

As will be seen by reference to the type material, this species has 
been taken in the Pacific Coast States of Washington and Oregon, in 
the northern Central State of North Dakota, and in the Eastern 
States of New York, Pennsylvania, Maryland, Tennessee, and Ohio. 
These records indicate a probable distribution over most of the 
wheat-growing region of North America. 

IMPOBTANOE 

The fact that so few specimens of this species have been obtained 
during the many years that the fly has been studied demonstrates that 
it is of little importance as a parasite of the hessian fly. 

DECATOMA AMSTERDAMENSIS Girault 

(Fig. 9) 

Decatoma amsterdamensi» Girault, Descriptiones stellarum novarum, p. 10, 
1917; Leonard, N.Y. (Cornell) Agr. Expt. Sta. Mem. 101: 976, 19JS, 
Balduf, U.S. Nati. Mus. Proc. 79 (art. 28) : 20, pi. 1, flg. 4, 1932. 
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DESOMPnON 

Decatoma amsterdamensis differs from other parasites of the hes- 
sian fly in having a short and much thickened marginal vein. It is 
more closel;y related to the species of Eurytomia than to any of the 
other parasites, but it is distinguishable at once by the thickened 
marginal vein which is enveloped in a narrow fuscous cloud, and 
also by the mostly yellow color of the body. It should be rather 
easily recognized from the accompanying figure. 

FIGURE Q.—Decatoma amsteriamensis Glrault : A, Adult female; B, antenna of female; 
O, antenna of male.    A, X  25. 

Pemoie.-Length 2 to 2.5 mm. Head about twice as ^ro^d as long a little 
broader than thorax, rugulosely sculptured, the face •?el«^^f"t^°"''^.^t^Xí 
nearly smooth; eyes nearly circular, bare; ocelli in a low t^angle, postocellar 
line nearly twice the ocellocular, the latter ^ \i«\l°"Ser than tie diam^^^^^^ 
of an ocellus; antennal scrobe deep, smooth within, broader be ow than above, 
its greatest width about equal to the distance between it and the eye margm. 
malar space only a little shorter than the eye height malar furrow dis^^inct 
and complete; ¿andibles each with three teeth, the inner tooth very short. 
maxillary pal¿i 4-Jointed, the apical joint nearly as long a» the oth« tnre^^ 
combined Antennae 11-jolnted, moderately «'«PÍ^: '.^^f ¿".Ä to apex; 
of front ocellus, clávate, thickest at base and tapering gradually       aye^., 
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l)edieel about twice as long as thick ; one strongly transverse ring joint ; funlcle 
ñ-Jointed, the joints sucesslvely Increasing slightly in thicliness, the first joint 
a little less than twice as long as thick, shorter than pedicel; second to fifth 
joints each very slightly longer than broad ; club compact, 3-jointed, the joints 
not distinctly separated, the separation between joints 2 and 3 being especially 
vague. Thorax finely rugulosely sculptured, the sculpture on prescutum and to 
some extent on pronotum and scutelluui taking the form of sparse irregularly 
transverse rugae; pronotum large, subquadrate, about twice as broad as long; 
mesoscutum shorter than pronotum, parapsidal grooves complete ; scutellum 
equal to prescutum ; axillae separated ; propodeum with a narrow, shallow, 
foveolated, median depression, the surface of propodeum outside of the groove 
finely rugulose ; pleura with fine, punctate sculpture. Legs with all the femora 
slightly thickened; basal joint of hind tarsi scarcely longer than apical joint; 
hind tibia with a row of stiff spines or bristles along its posterior margin. 
Wings normal, extending well beyond apex of abdomen, a little less than two and 
one half times as long as broad, bare behind the submarginal vein except for 
a few (from 4 to 8) erect stiff hairs marking the obsolete median and basal 
veins ; costal cell with fine cilia on Its ventral surface, bare above ; marginal cilia 
short ; marginal vein very short and thick, less than one fourth as long as 
submarginal, wider distally than at base; postmarginal vein very short, sub- 
obsolete ; stigmal vein approximately half as long as marginal. Abdomen about 
as long as thorax, ovate, distinctly compressed from the sides, and strongly 
petiolate; petiole nearly as long as hind coxae, slender, rugulose; body of 
abdomen smooth or nearly so, the fourth tergite (not counting the petiole) 
slightly the longest, fifth tergite short, the following tergites concealed; ovi- 
positor not exserted. Color reddish yellow ; a spot on occiput and an adjacent 
area on neck of pronotum, a spot at each anterior lateral angle of mesoscutum 
(these spots sometimes united to form a transverse band across the anterior 
margin of mesoscutum), sutures at lower margin of axillae, transverse band at 
base of propodeum connecting with a median longitudinal stripe, prosternum, 
mesosternum, nietasternum, abdominal petiole, and usually a large triangular 
spot on each of the first three abdominal tergites, black ; antenna and legs con- 
colorous with the body, the hind tibia sometimes stained with fuscous on its 
outer side ; wings hyaline with a narrow transverse band of fuscous embracing 
the marginal vein and extending about two thirds of the distance across the 
wing. 

Male.—Length 2 mm. Similar to the female except that the funicle is 
4-jointed ; the first funicle joint as long as the pedicel and a little more than 
twice as long as thick, second funicle Joint about twice as long as broad, third 
and fourth each a little longer than broad, club composed of three subequal 
and closely united joints; abdominal petiole a little longer than hind coxae, 
the abdominal tergites beyond the third (not counting petiole) retracted. Color 
as in the female except that the scutellum usually has a large black spot 
aplcally. 

Redescribed from the type specimens. 

REVIEW op LITEBATÜEE 

Decatoma amsterdamensis was originally described, together with 
a number of other species of Chalcidoidea, in a small pamphlet pri- 
vately published and distributed by A. A. Girault in 1917, the types 
having been reared in 1914 and 19Í5 by W. J. Phillips at Penn Yan 
and Auburn, N.Y. The species was included by Leonard in his list 
of the insects of New York in 1928, and Balduf included a redescrip- 
tion of it in his revision of the tribe Decatomini published in 1932. 

HOSTS   AND   LIFE   HISTORY 

This species is probably normally parasitic upon the species of 
jointworms. In the original description Girault stated that the types 
were reared in connection with Hamwlita {=Isosoma) at Penn Yan, 
N.Y., by W. J. Phillips. Balduf gave the additional information 
that three specimens in the National Museum collection were para- 
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sites of H<mnoUta> hordei (Harris) The types of Decatorm amster- 
damemis bear the same note number (Webster no. 9355) and other 
data as do the types of HarmoKta atlántica Phillips and Emery and 
were undoubtedly reared in conjunction with that jointworm from 
stems of Agtop^on. There is no reason to doubt that they were 
parasites of H. atlmitica. 

A single specimen of D. aimterdam^nsis was reared March 16 1919 
Îxr^'ï. ^^. isolated puparium of Pkytophaga destructor collected by 
W^. McConnell and C. ß. Crosby on the university farm at Ithaca, 

Nothing is known of the life history of the species. 

DISTRIBUTION \ 

Up to the present time the species is not known to haye been taken 
except in New York State. The source of the three specimens men- 
tioned by Balduf as haying parasitized Harmolita hordei, howeyer, 
is unknown. In New York State it is said to haye been taken in 
Penn Yan, Auburn, Geneva, and Ithaca. 

IMPOBTANCB 

Since but one specimen has been reared from the hessian fly, the 
species is evidently of no importance as a parasite of that pest. 

Family EUPELMIDAE 

EUPELMUS ALLYNII   (French) 

(Fig. 10) 

Pteromalus sp. Harris, Insects injurious to vegetation, p. 556, 1862 (also 
Flint ed., 1863). 

Isosoma allynii French, Prairie Farmer 52: 518, 1881; French, Canad. Ent. 
14: 9, 1882. 

Eupelmus allynii Rlley, Amer. Nat. 16: 247, 1882 ; Riley, Rural New Yorker 
41 (1675) : 151, 1882; French, Canad. Ent. 14: 48, 1882; Prairie Farmer 53: 
74, 1882 ; Riley, Sei. Amer. Sup. 13: 5382, 1882 ; French, 111. State Ent. Rpt. 11 : 
81, 1882; Forbes, 111. State Ent. Rpt. 13: 34, 1884; 14: 36, 37, 44, 49, pi. 1, 
fig. 6, 1885; French, Canad. Ent. 16: 123, 1884; Pacltard, Amer. Nat. 19: 1104, 
1885; Riley, U.S. Nati. Mus. Proc. (1885) 8: 418, pi. 23, figs. 3 and 4, 1886; 
Amer. Assoc. Adv. Sei. Proc. 34: 333, 1886; Cresson, Synopsis of the families 
and genera of the Hymenoptera of America, north of Mexico . . . , p. 238, 1887 ; 
Lindeman, Bui. Soc. Imp. NaU. Moscou (2) 1: 178, 187, 192, 1887; Smith, 
Insects of New Jersey . . . , p. 39, 1890; Webster, U.S.Dept.Agr., Div. Ent, 
Insect Life 5: 90, 1892 ; 6: 151, 1893 ; Marchai, Ann. Soc. Ent. France 66: 81, 
1897; Osborn, U.S. Dept. Agr. Bui. (n.s.) 16: 28, 34, 1898; Dalla Torre. Cata- 
logus hymenopterorum . . . , v. 5, p. 273, 1898; Fletcher, Canada Dept. Agr. 
Rpt. Ent. and Bot. (1899), p. 169, 1890; Lugger, Minn. Agr. Expt. Sta. Bui. 64: 
5.56,1899 ; Ashmead, in Smith, Insects of New Jersey .... p. 557, 1900 ; Stedman, 
Missouri State Bd. Agr. Rpt. 34: 96, 1902; Webster, U.S.Dept.Agr., Div. Ent. 
Bui. 42: 22, 33, 1903; Ent. Soc. Wash. Proc. 7: 115, 1905; Burgess, 
U.S.DeptAgr., Bur. Ent. Bui. 60: 71, 1906; Gossard and Houser, Ohio Agr. 
Expt. Sta. Bui. 177: 31, 1906; Webster, U.S.Dept.Agr., Bur. Ent. Circ. 70: 12, 
1906; Bui. (n.s.) 67: 97, 1907; Circ. (rev.) 66: 4, 1908; Webster and Reeves, 
U.S.Dept.Agr., Bur. Ent. Circ. 106: 8, 9, 1909; Viereck, in Smith, Insects of 
New Jersey . . . , p. 645, 1910 ; Kelly, Jour. Bcon. Ent. 3: 202-204, 1910 ; Felt, 

and Nut. Hist. Survey Bui. 22: 510, 1916 ; McConnell, Jour. Econ. Ent. 11: 170, 
1918; Walton, U.S. Dept. Agr. Farmers' Bui. 1083: 13, 1920; Gahan, Ent. Soc. 
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Wash. Proc. 22: 238, 1920; Pettlt and McDaniel, Mich. Bd. Agr. Rpt. (1918-19) 
58: 2T5, 1920; Phillips and Poos, Jour. Agr. Research 21: 405, 407, 416, 420, 
flgs. 13-16, 1921 ; Criddle, Ent. Soc. Ontario Rpt. 52: 19, 1921 ; McCoUoch, Kans. 
Agr. Expt. Sta. Tech. Bui. 11: 63, 69, 1923; Phillips and Poos, U.S.Dept.Agr. 
Farmers' Bui. 1323: 8, 1923; Criddle, Ontario Ent. Soc. Rpt. 54: 17, 1923; 

PiODEB 10.—Eiiiielmus allynil French : A, Adult female ; B, abdomen of male ; C, antenna 
of female ; D, antenna of male.    A, X  25. 

Parker, Ann. Soc. Ent. France 93: 286, 1924; Dunnam, Iowa Agr. Expt. Sta. 
Bui 220: 66, 1924; Ries, Jour. Agr. Research 32: 293, 1926; Phillips and Poos, 
Jour Agr. Research 34: 475, 476, 482, 1927; Phillips, Jour. Agr. Research 34: 
751, 1927; Packard, U.S. Dept. Agr. Tech. Bui. 81: 14, 1928; Hill and Smith, 
Jour. Agr. Research 36: 153, 1928; Salt, Bui. Ent. Research 22: 482, 1931. 
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DEBOBIPTION 

The female of Ewpehrms allynii is similar in general appearance 
to Eupelvius atropwrpurem Dalman but is at once distinguishable 
by the ovipositor, which extends only slightly beyond the apex of 
abdomen, and by the wings, which are always fully developed. The 
male is easily recognized by the striking color of its legs, all the 
femora being pale yellow, the middle and hind tibiae being black 
except narrowly at apex and the anterior pair usually more or less 
blackish. May be separated from Eupelmella vesicrâaris (Eetzius) 
by the less strongly exserted ovipositor and the fully developed wings, 
as well as by the different conformation of the mesonotum. This 
species differs from Calosota metallica Gahan by the much narrower 
base of the scutellum and the greater concavity of the mesonotum, as 
well as by the less metallic color and differences in sculpture. From 
other parasites of the fly it may be distinguished by its long, slender 
body, as well as by numerous other structural characters. 

Female.—Ij^nsüx 1.5 to 3.4 mm.    Head as broad as or a little broader than 
thorax, about twice as broad as thick antero-posterlorly at the middle, very 
slightly concave behind ; ocelli in a nearly, equilateral triangle, postocellar line 
distinctly longer than  ocellocular line,  the latter about equal to diameter 
of an ocellus, vertex not broad ; eyes large, rather prominent, elliptical, with 
very short inconspicuous pile; temples about one fourth as broad as the eyes; 
viewed from in front, the head subtriangular, narrowing below, a little broader 
than high, the malar space longer than half the eye height ; malar groove com- 
plete; clypeus not distinctly separated from face, Its anterior margin nearly 
straight; mandibles each with three teeth, the two outer teeth subacute, the 
inner one rounded and with its margin very weakly serrated; maxillary palpi 
4-jointed, short, the first three joints subequal, the apical joint nearly as long 
as the other three combined;  labial palpi 3-jointed; scrobes deep, subtrian- 
gular, the antennal fossae separated by  a short,  rounded,  triangular plate. 
Antennae 13-jointed, long, strongly clávate; scape reaching nearly to the level 
oí front ocellus, slightly expanded, flat on the outer side, subconvex and weakly 
reticulated on the inner side ; pedicel slightly longer than the first two flagel- 
lar joints; first funlcle joint (really the ring joint)  about one half as long as 
broad; third and fourth subequal in length and a little longer than second; 
fifth a little longer than broad ; sixth subquadrate ; seventh and eighth broader 
than long; funlcle moderately slender at base but  gradually increasing in 
thickness toward apex ; club more or less obliquely truncate, distinctly thicker 
than funlcle, 3-jointed, the joints subequal in length; each of the funicle and 
club joints with a single series of elongate sensoria.    Frons and most of vertex 
nearly smooth; occiput, face, cheeks, and temples, except along eye margins, 
distinctly finely reticulated and sparsely clothed with pale hairs.   Thorax about 
twice as long as broad; prothorax forming a short conical neck; mesonotum 
about as long as broad, very weakly sculptured and clothed with pale hairs, the 
parapsldal grooves deeply Impressed at anterior angles, and merging into a 
more or less deep concavity down the middle of the posterior two thirds of 
mesoscutum; scutellum  small,  rounded  at  apex, very narrow  at base  and 
weakly sculptured; axillae on nearly the same plane as scutellum and nearly 
meeting at the middle, the sculpture like that of scutelluni;mesopleura large, 
evenly reticulated ; propodeum very short.   Wings always fully ' eveloiied, fore 
wing extending to or a little beyond the apex of abdomen, nearly three times 
as long as broad; marginal vein nearly as long as subinarginal; stigmal vein 
about one third as long as marginal; postmarginal vein one   '«'f ."P •""f Jl^ 
marginal; base of wing. Including the costal cell, evenly ciliated   ike the re^ 
malnder;  marginal cilia  very short; hind wing fully tî";ee fou^tj^« as long 
and nearly two thirds as wide as fore wing.    Legs «o^^erately long   front tibial 
spur long and curved, the tibia with two or three «ho^ black «pines at apex 
on outer side; middle femora flattened dorsoventrally, ^^^J'*'''L%*ín^^^'; 
toward apex and with a patch of short black ^P^nes at apex on the inner 
side, their first three tarsal joints swollen and each w^h a double '«^ « »'¿ck 
spines beneath, the tibial spur large and nearly as long as first tarsal joint. 
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broadasthorax, boat snapeu or c^^^^ emarglnate at the middle, the sixth and 
sculptured, the first to fifth tergites «^"f "^^^^'\l^   Afth; ovipositor sheaths 

?."'' rr^"yj;%lighti?m%taZTareoxue Kish; fore and posterior legs the scape o«en sugntiy meiaiuc, u ^ i       ^f  femora  narrowly, 

^'^^^''"íenl'thf2'to''l"mm "D^-ers from the female as follows: Distinctly 

mmmm 
œruA^.TrwAVTTwra'^dre'h^^^ 

smmmmMmM mmmmmm 
or four segments fuscous or blackish. _ 

More than 300 specimens of this species are in the National Museum 
collecîion aid have been studied. A part at least of French's origmal 
material is included. 

BEnrlBW OF LITEBATUBEl 

First mention of this species seems to have been made by T W 
Harris in the 1862 edition of his Insects Injurious to Vegetation, m 
which he gave a short description of what he called a species of 
?LLä which had been reared by Asa Fitdi from the jointworm 
of barley.    In 1881 French very briefly described the species, which 
he nam/d Imsoma allymi, and the following year published a mor^ 
detailed description of it.   French's specimens were reared from 
wheat stems and were believed by him to be true jomtworms    French 
sent specimens to Riley, who recogmzed the species, as a ¿'«P^^^^ 
and in an article published in 1882 referred the species to its proper 
genus, at the same time pointing out that it was probably parasitic 
and not phytophagous.    In 1884 French, referred to the species as 
parasitic u¿on two different species of jomtworms, viz F^rmafeto 
hm-dei and i7. tvitid, and the following year it was first mentioned 
by Riley as a parasite of the hessian fly.   Figures of both male and 
female were included in Riley's paper.    Forbes figured the female 
and republished French's description of both sexes in his fourteenth 
report as entomologist of Illinois in 1885.   In 1887 Lmdeman men- 
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tioned the species as a parasite of the fly in North America and com- 
pared it with Eumekmm karschii Lindeman reared from the same host 
in Eusssia.   The next reference of importance was that by felly m 
1910 in which is given a short account of the hfe history together 
with brief descriptions of the egg,.larva, and pupa and the tact is 
recorded that the species occasionally acts as a secondary parasite. 
In 1916 C. M. Packard published a more detailed account ot its 
biology as a parasite of the hessian fly, giving figures of egg, larva, 
and Jupa; and in 1921 Phillips and Poos gave an excellent account 
of its development as a parasite of jointworms, including figures ot 
adult, larva, and pupa.   Many other writers have mentioned the 
species, as will be seen by the long list of references cited above, but 
most of these citations are in the nature of repetitions or reviews ot 
the articles mentioned.   A few contain original host records, which 
will be mentioned in the discussion of the hosts. 

HOSTS  AND  LIFE  HISTORY 

Euvelmus aHynii, like many other species of Eupelmm, is decidedly 
nolvphagic.   While its hosts are usually species which live in the 
stems of grasses and grains, it apparently is not confined in its opera- 
tions to such hosts.   It was first recorded as a parasite of the barley 
and wheat jointworms by Harris and French and it is said  by 
Phillips and Poos to attack no less than 11 species of the genus 
Harrrwlita, all of which infest the stems of grams  and grasses. 
Phillips and Poos found, also, that it frequently developed as a sec- 
ondary parasite, using as its victims Ditropinotus (mreomridi^L^vB.^- 
ford  (Homoporus) MeHsoporus chalcidiphagus (Walsh and «iiey), 
and Eurytoma sp., primary parasites of the jointworms    Kiley s hrst 
record of its parasitism of Phytofhaga desti^ctor has been con- 
firmed by many subsequent authors.   Griddle has recorded it from 
Cephus cinctm^oxion, the wheat stem sawfly, and also as a secondary 
parasite on that species through Microlracon cepM ij&hm.    Kies 
bred it from Cephus pygmaeus Linnaeus.   Phillips obtained it as a 
parasite of Ewnftotna 'pama Phillips, a species which is said to de- 
velop either as a parasite of the jointworms or as a phytophagous 
species   According to Kelly it sometimes attacks Mensus febnculosus 
Girault, a primary parasite of the hessian fly, and Packard reared 
it experimentally upon Mm^s destructor (Say) and EupteromMus 
fulvipes   (Forbes).    Dunnam claims to have  reared it  from the 
apple leaf trumpet miner {Tischeria rrwUfoliella Clemens). 

In addition to these published records Myers, in an unpublished 
manuscript, states that he observed more than 50 instances ot its 
occurrence as a parasite upon Platygaster attacking the hessian tiy 
and that in half of these cases the host was identified as P. soszne 
Walker He also reared it from Traohelus tabidws Fabricius and 
further states that it was reared by C. N. Ainslie from Merorm/za 
SP Still other records taken from specimens m the National Mu- 
seum collection are as follows: From egg nests of Melampsalta 
calliope Walker, Phillips County, Kans., by R. H. Beainer ; from eggs 
of Oecanthus sp., Pittsylvania County, Va by J. S. Pmckney ; from 
Mompha eloisella Clemens, Gretna, Va., by J. S. Pmckney ; from 
Procystiphora junci Felt, Centralia, Ill.,_by W. B. Cartwright; from 
Languria mozardi LatreiUe, Tempe, Ariz., by V. L. Wildermuth. 
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From this list of hosts it is apparent that EvypeVmim aUynii is 
capable of developing under a variety of circumstances. That it 
may be either a primary or a secondary parasite is established beyond 
doubt. Just what its true relation to some of these hosts may be, 
is not definitely known, but in the cases of the hessian fly and the 
species of Harmolita it is almost certainly more often primary than 
secondary, the degree of secondary parasitization depending largely 
on the aoundance or scarcity of competing species at the time the 
Eupelmus is ovipositing. If the particular host chosen by the Eupel- 
irms happens to be already occupied by some other species of para- 
site, or even by one of its own species, it will develop at the expense of 
the earlier occupant. There is no evidence, however, to indicate that 
the Eupelrwm discriminates between parasitized and unparasitized 
hosts when ovipositing. 

The species is normally a primary, external, solitary parasite of 
the hessian fly. According to Packard, the egg is deposited in the 
flaxseed but external to the fly larva or pupa. The parasite feeds 
externally upon its host and normally passes through five instars. 
Pupation is accomplished as a naked pupa within the host puparium, 
emergence taking place through a hole gnawed by the adult. The 
seasonal history of the species was not worked out by Packard, but 
according to Phillips and Poos, who studied its biology as a parasite 
of jointworms, it overwinters as a full-grown larva in the jointworm 
cells in old wheat stubble, the adults appearing in April and May 
in the latitude of Virginia, and four generations were reared in the 
laboratory during one breeding season under conditions as nearly 
normal as it was possible to keep them. 

DISTRIBUTION 

This species apparently occurs generally throughout the wheat- 
growing region of the United States. It also occurs in Canada, hav- 
ing been recorded from Prince Edward Island by Fletcher, and from 
Manitoba by Criddle, while specimens from Ontario have been seen 
by the writer. No doubt it is present throughout the entire wheat- 
growing region of North America, and it may occur in regions where 
wheat is not grown but where wild grasses infested, by jointworms 
or other hosts are present. 

Apparently it does not occur in Europe. 

IMPOBTANOB 

Hill and Smith rank Eupelmm allynii as the most important 
chalcidoid parasite of the fly in the Eastern States, it being out- 
ranked only by the serphoids Platygaster sosine (syn., vemalis) and 
P. hiemalis. Packard found it to rank third in importance in Cali- 
fornia, while L. P. Rockwood estimates it as ranking fourth among 
parasites of the fly in Oregon. 

EUPELMUS ATROPUHPUREUS Dalman 

(Fig. 11) 

10^^^"^"^ ''^f'''*P"''purem Dalman, Svenska Vetensk.-Akad. Handl. 41: 381, 
1820; Nees von Esenbeck, Hymenopterorum ichneumonlbus afflnium mono- 
graphiae . . ., v. 2, p. 78, 1834 ; Ashmead, Psyche 8: 137, 1897 ; Marchai, Ann. 
Soc. Ent. France 66: 93, 1897; Dalla Torre, Catalogua hymenopterorum . . ., 
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V. 5, p. 274, 1898 ; Rudow, Intern. Ent. Ztschr. 6: 201, 1912 ; Rimsky-Korsakov, 
Trudl Bur. Ent. [Russia] 10 (11): 56, 1914; Ruschka, Verhandl. Zool.-Bot. 
Gesell. Wien (1920) 70: 276, 1921; Chamberlin, Jour. Econ. Ent. 17: 628, 1924: 
18: 601, 1925 ; Meyer, Rpt. Appl. Ent. Leningrad 4: 239, 1929. 

Macroneura maouUpes Walker, Ent. Mag. 4: 354, 1837, male   (female ex- 
cluded) ; Blanchard, Histoire naturelle des insectes . . ., v. 3, p. 274, 1840, maie 

FiOüBB 11.—Eupehnue atropurpureua Dalman : ¿1, Adult female; B, antenna oí female: 
C, antenna of  male.    A,   X   27. 

(female excluded) ; Westwood, An introduction to the modern classiflcatioa 
of insects, v. 2, synopsis, p. 72, 1840, male (female excluded). 

Urocryptus atropurpureua Blanchard,  Histoire naturelle des  insectes .... 
V. 3, p. 275, 1840. ^^ ^ .        -.^ 

Eupelmus atrocoeruleus Thomson, Skandinaviens Hymenoptera, v. 4, p. 106, 
1875. 

Eupelmus vesioularis Ruschka,  Verhandl. Zool.-Bot. Gesell. Wien 70:  301. 
(1920) 1921, male (female excluded). 
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DESCRIPTION 

Ewpelmws atrojmrpureus is easily distinguishable from Ewpehnella 
vesicularis by the conformation of the mesoscutum, which is trilobed, 
the prescutum being short and triangular, but distinctly set off by the 
parapsidal grooves which merge at about the anterior one third of 
mesoscutum, the posterior two thirds of mesoscutum with a broad 
depression down the middle, the scapulae forming longitudinal ridges 
which are not acute. It also differs in color, the scape being metallic, 
the abdomen without a pale band at the base, and the ovipositor 
sheaths uniformly black. 

Female.—Length 2.25 to 4 mm. Head a little wider than thorax, about twice 
as broad as thick at the middle, the occiput very slightly concave ; vertex not 
broad, precipitous behind but the margin not acute ; ocelli in a slightly obtuse 
triangle, postocellar line nearly twice the ocellocular line, the latter a little 
longer than the diameter of an ocellus ; eyes moderately large, elliptical, sparsely 
clothed with very short inconspicuous pile ; temple about one third as broad as 
eye ; viewed irom in front the head a little broader than high, subtriangular ; 
malar space about equal to half the.eye height ; malar groove very distinct and 
complete ; clypeus smooth, not distinctly sejjarated from face, its anterior margin 
nearly straight ; mandibles 3-toothed, all the teeth subacute ; last joint of 
maxillary palpi a little flattened and slightly expanded ; antennal scrobes deep 
anteriorly, shallow above, subtriangular ; irons, upper part of vertex, and 
temples finely reticulated ; face, cheeks, and lower part of frons more strongly 
rugulose, the face with a low, nearly smooth ridge extending from between 
antennal fossae to clypeus. Antennae inserted below the eyes, clávate, obliquely 
truncate at apex ; scape slightly thickened, flattened on outer side, rounded and 
reticulated on inner side ; pedicel about twice as long as broad, a little shorter 
than the two following joints ; ring joint not quite so long as broad ; second, 
third, and fourth flagellar joints subequal In length and successively increasing 
a little in thickness ; second a little more, the fourth a little less, than twice as 
long as thick ; fifth a little longer than broad ; sixth quadrate ; seventh and 
eighth slightly transver.se ; club 3-jolnted, ovate, about as long as three preced- 
ing joints, a little broader than last funicle joint, and slightly flattened or 
impressed on the ventral side; the whole flagellum covered with short hairs, 
and each joint, except the ring joint and the flrst funicle joint, with a single 
series of elongate sensoria at apex. Thorax fully twice as long as broad ; 
prothorax forming a prominent conical neck; mesoscutum a little longer than 
broad, weakly reticulated, the prescutum weakly convex, the scapulae forming 
rounded ridges on each side of tlie median depression ; scutellum and axillae 
very finely reticulated, the scutellum narrow, rounded at apex, weakly convex, 
and nearly acute at base ; propodeum very short ; mesopleura large, shining, 
with shallow reticulation. Legs as in allynii except that the hind tibia appar- 
ently has only one spur. Fore wings either well developed or reduced to short 
truncate stubs which extend only slightly beyond the propodeum ; fore wing, 
in the only winged specimen seen, extending not quite to apex of abdomen, 
nearly three times as long as broad ; marginal vein shorter than submarginal, 
about twice as long as stlgmal, and one and one half times postmarginal vein ; 
base of wing more sparsely ciliated than disk but not bare, the costal cell 
ciliated ; hind wing about four fifths as long and half as wide as fore wing. 
Abdomen uniformly weakly reticulated, sometimes a little longer and sometimes 
a little shorter than head and thorax, more or less cylindrico-conical, often 
slightly compressed, sessile, convex or flattened above; the flrst four tergltes 
deeply emarginate at apex, the fifth longer than the third and fourth combined. 
Its apical margin triangularly produced and concealing from view nearly all of 
the sixth and seventh tergites; ovipositor extending beyond apex of abdomen 
about the length of the flrst and second joints of hind tarsus combined. 

General color purplish black with an aeneous cast, the inner eye margin 
more or less bluish green; antennae entirely black, the scape and pedicel 
slightly metallic ; tegulae black ; wings hyaline ; all coxae and femora black ; 
fore and hind tibiae black with broad apical band pale yellow; middle tibiae 
yellow at base and apex, blackish in the middle; tarsi yellow with the apical 
2 or 3 joints blackish ; ovipositor sheaths black, without a pale band. 
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Male.—Length 1.5 to 2 mm. Antennae not clávate, cylindrical, often taper- 
ing sUghtly toward apex ; scape about twice as long as broad ; pedicel a little 
longer than broad, ring joint small and transverse; flagellar joints as thick 
as pedicel, variable in length, the first flagellar joint varying from 1% to 2i^ 
times as long as broad ; other flagellar joints 1% to 2 times as long as broad ; 
club 3-jointed, not broader than funicle, a little longer than two preceding 
joints. Mesoscutum weakly convex, not depressed in the middle, the parap- 
sldal grooves complete; scutellum convex, with a little broader base on mes- 
oscutum than in female; propodeum nearly smooth, with a median carina but 
without lateral folds; wings fully developed, about twice as long as broad, 
marginal vein not quite twice as long as stigmal, the stigmal vein strongly 
curved; ciliation of fore wing uniform except for a broad oblique area behind 
the base of marginal vein. Abdomen elliptical, about as long as thorax, retic- 
ulately sculptured, the tergites not emarginate. Color of head and thorax 
metallic blue-green; abdomen aeneous black, usually metallic green at base; 
antennae black, the scape slightly metallic; wings hyaline; coxae and femora 
dark, slightly metallic ; trochanters and narrow apices of anterior and median 
femora yellow ; all tibiae pale yellow, the two posterior pairs with a blackish 
or fuscous band just before apex ; tarsi pale at base, blackish at apex. 

The foregoing description is based on 15 specimens (8 females and 
7 males) reared by Marchai in France from Phytophaga destructor 
and Mayetiola avenue Marchai; 4 specimens (2 females and 2 males) 
from Italy reared by Chamberlin from Tetrastichvs incertus (Katze- 
burg) attacking Phytonomus posticus Gyllenhal; 2 females and 3 
males reared by M. N. Nikolskaja from alfalfa seed infested with 
Bruchophagus funebris Howard at Poltava, Russia; and 1 female 
from Russia identified by Ruschka which bears the label " aus Isos. 
rossicum.   Rimsky." 

BEVIETW   OF  LITEEtATUBE 

Eupelmus atropwpweus was originally described by Dalman in 
1820 from specimens collected in Sweden. Nees published a rede- 
scription of it in 1834. The male, but not the female, described by 
Walker in 1837 as Macroneura maoulipes is believed to be atropwr- 
pureus instead of vesicvlaris, although it has been treated as a 
synoym of the latter by Dalla Torre and Ruschka. In 1840 Blanch- 
ard transferred atropurpmeus to Uroeryptus Westwood. Thomson 
redescribed it in 1875 under the name Eupelmus atrocoerwleus, the 
spelling of the specific name probably being a lapsus. In 1897 Ash- 
mead and also Marchai recorded it as parasitic upon both Phytophaga 
destructor and Mayetiola avenae in France, and the following year 
Dalla Torre listed it in his Catalogus Hymenopterorum and cited 
Bruchus varim Olivier as its host, apparently on the authority of 
Goureau. Rudow in 1912 listed six different species of the genus 
Orchestes as attacked by it. Rimsky-Korsakov in 1914 gave an ac- 
count of its biology and named Philachyra aptenim (Portchinsky), 
(Isosoma) Harmolita rossicum (Rimsky-Korsakov), H. eremitum 
(Portchinsky), H. inquilinum (Rimsky-Korsakov), and Homoporus 
Inniger (Nees) as hosts. In 1921 Ruschka treated it in a revision of 
the Eupelminae of Europe, citing Gleonymus hemipterus Fonscolombe 
as a synonym and mentioning the host records by Marchai and also 
stating that specimens in the Mayr collection received from Rimsky- 
Korsalcov had been reared from {Isosoma) Harmolita rossicum 
(Rimsky-Korsakov), H. noxiale, and H. apterwm (Portschinsky). 
Chamberlin in 1924 and again in 1925 recorded the species as a sec- 
ondary parasite of Phytonomus posticus Gyllenhal, and in 1929 

6685°—33 i 
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Meyer again listed three of the already-mentioned species of Harmo- 
lita as hosts. 

That Kuschka was correct in synonymizing Cleonymus hemifterus 
with this species is considered extremely doubtful. The description 
of hemipterus by Fonscolombe seems not to agree exactly with 
atropurjmreus, especially in the color of the legs. For that reason 
the Fonscolombe species is omitted from the synonymy. 

Some confusion exists regarding the male of atropurpureus. The 
species was originally described from the female only, Thomson be- 
ing the first to associate a male with the female. Ashmead identified 
both sexes from material sent to him from France by Marchai. In 
his revision of the Eupelmidae of Europe and the Mediterranean 
region, Kuschka gave it as his opinion that the male described by 
Thomson was not that of atropwrpureus but belonged to vesiculœris 
Ketzius. At the same time Ruschka described what he believed to be 
the true male of atropwpvsreus, this description being based ap- 
parently on a single representative of that sex which had been reared 
m Eussia from [isosoma) Harmolita rossicum. In the same paper 
Ruschka, apparently following Dalla Torre, synonymized with vesi- 
cularis the male (excluding the female) of Macroneura maculipes 
Walker and also declared that the description of Eupelrrms harschü 
Lindeman is a characterization of the male of vesicularis. 

The writer cannot agree with Ruschka in this synonymy. 
Although vesicidcms is a common species in North America, hun- 
dreds of specimens of it having been reared and its life history 
studied in detail by Phillips, McConnell, and others, no males have 
ever been found. McConnell reared it through 5 generations, and 
Phillips through 6, without producing a male. Hundreds of speci- 
mens have also been reared at the gypsy moth laboratory without 
the appearance of males. Chamberhn's rearing, mentioned above, 
comprised typical females of atropurpureus accompanied by males, 
but no females of vesicularis were present. In the cases of the 
Marchai and Nikolskaja rearings, females of both species were pres- 
ent, the males in both instances all agreeing with those reared by 
Chamberlin. The males of the Marchai rearing were associated by 
Ashmead with the females of atropurpureus instead of nesicularis, 
whether on the basis of information furnished by Marchai it is now 
impossible for the writer to say. The Nikolskaja specimens were 
sent to the writer by the collector, already identified, with a request 
for verification of the identifications, and in this case, also, the males 
had been associated with females of atropurpureus, probably on the 
basis of actual association in the rearing. Because of these facts 
the writer is convinced that the males herein ascribed to atropur- 
pureus are correctly placed in that species. These males appear to 
agree exactly with the male of Thomson's description of atropur- 
pureus^ and also with the description of the male of Macroneura 
maculipes Walker. Likewise they seem to agree with the description 
of the male of vesicularis given by Ruschka. Ruschka does not 
indicate either the number or the source of the male specimens from 
which this description is drawn, and it is therefore impossible to 
tell on what grounds he based his association of the sexes. He may 
have had defiiiite information tending to prove that males do exist 
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and that those which he described were actually those of vesieulark 
but If so It IS not apparent from his remarks, ff maL of ¿SK 
Ä''''t'^?TP"'-^* ^^ ^iffi^^lt ^ explain why Sey seem to be 
ot:°¿i\^'*íi.aw:'" /%t'^^-"t-Ps opinion KuJcSa" male' 
.on^f^r^' .^^l^^ers male of Macrori^ura mamiUpes, and Thom- 
son s male of airo/?Mr?>weMs are all a#rö;wr»wews. 
hv íilT ^f/'"'^«^^ by Euschka for atropurpureus is distinguished 
by him from the supposed male of vesieâlaHs by the fact tiat the 
ír^fLY" ^^""^.«^.f^'^Pt for a brownish spot on the inner s?de of 

the middle pair   while in ve^ieuUrk males the middle and hind 
no/^'n''^^™"^^ ^^"? ^P^'^^^y- That this diSer^nceIs probaWy 
^«« il ^J' Remonstrated by the fact that in one of the males 
reared by Chamberhn there is only a faint infuscation of the Se 
b aS Sllv ^H^,«*^^^*'^^ ™%« -^ hind tibkeaîe dtSc " plackish apica ly. The male described as atropurpureus by Ruschka 
IS therefore believed to be merely a variant from the typical W 

HOSTS  AND LIFE HISTOBY 

.uÄÄitf°"i'iïiL".ir"L*«™' »p««- -l'ai ttaS, at least, acting as a secondary parasite 

DISTEIBUTION 

Eupehnm <dropurpureu^ is evidently widely distributed in ^u- 
A^.TT^^'^'^r^'^^^u^ *^°"^ S^ede'i by l5alman, from France b^ Marchai, from Russia by Rimsky-KorsaÉov, from Spain Russia 
Germany and Austria by Ruschka, and from Italy by Chamberi n' 
It is not known to occur in North America. iwenm. 

EUPELMUS KARSCHII Lindeman 

Eupelmus karschU Lindeman, Bui. Soc. Imp. Nat  Moscou f2) 1- 1S7  ISST- 

Life 1. 132, 1888; Meyer, Bpt. Appl. Ent. Leningrad 4: 241, 1929 

No specimens of Fupelmus harscUi have been seen by the writer 
It was originally described as a parasite of the hessian fly in RussTa 

írliTeAlSUÍl^^l '^ î"^y "^»-^ spedm'e;: feared 
it RnthL" ^"^^^^^' .but SO far as known no one has again reared 
f^ ,-Ruschka » synonymized karscUi with Eupelmella vesimlarit 
(Retzius) apparently on the basis of Lindeman's shorîdescription 7n 
the opinion of the writer the description does not apply to vMarS 
Lindeman's description contains the statement thaWe ^STe yet 

Ziiln'Zl.^f'^ll' Î' ''^^^ "^ ^P^^' ^""^ tbe last tfrsal jo^nt Wack, in the female the fore legs are entirely yellow.    This state- 
Tflt^^^I í?^'?,*'' *^'^* Lindeman had both sexes ^f this pecies 
Lin^l    1 Ruschka apparently overlooked when he stated that 

the female as Euryscapm saltator. Since Lindeman placed the fe- 
male of ve^culans {=Euryscapus saltator) in a different genus from 
that in which he placed the female of kaJschU, it is to bfpresumed 

»Ruschka, Verhandl. Zool.-Bot. Gesell. Wien 70: 302, 1920. 
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fhnt his female of E. karschü was a different species The color char- that his lemaie oi    . ^^^ ^^ ^j^^ ^^^^^^ ^f ^^^ 

f*l«nd this ciupled with the fact that males of vesiculmis are be- 
S Ä S^makes it impossible to accept kœrschù as a syn- 

"Tndlm'SlfScription of the color of the.legs in karschü, like- 
wise £ not agree in the case of either sex Wii\.atrofurjmrem, and 
U is'therefore believed not to be a synonym of that species. The 
•^ Lli^nikar^cMi will probably remain in doubt until some one has 
oto tLfty ^stS^^^^^^^ specimens which are prob- 
aEfy ?n thi Kural Economy Institute at Moscow, Russia. It may 
not be a true eupelmine. 

EUPELMELLA VESICULAHIS (Ketzias) 

(Fig. 12) 

VlUers, Caroli linnaei entomología . . . , v   3   p. ^\^^f^¿2 

Walker  Ent. Maf. ^-.f jl/^^S^^^Te  ft?   1872^^ Catalogus synony- 
1872; Notes on t^iiak;l,Udae   pt   o, P- J?',°|'4'. ^?¿^¿^n, Skandinaviens hymen- miquedes hymé^pter^.leFra ce P. 89 18^^^^^^ ¿^^  ^^^  ^^^^^^ . 

%'lè;\-Xi^ZS<^^^i^All, Marchai. Ann. Soc. Ent. Fmnce 66:g: 
ti^VÍDaila Torre, Ôatalogus hymenopterorum v. g^. P^STS 1898   »y 
Korsakov, Trudi Bur  Ent. ßf'^J^ 10 (11) . 59  l^. »¿, Ag-^^ ^^^^^ ^^1^^  Viss. 

rkSiori7: Ti^^^ r ^Ä rÄ=;^ "; 

r(;i^^l856rJo„';ei:u?-lnrsVEr;t; Fra^e (4) 6: ^^^^^^^¡^^^^^^,^1 

1 (2) : 101, 1888; Bul. Soc. Ent. Ital. 15: 338, 18»á. 
£wrj/.caim. sàuator Lindeman, Bul. Soc. Nati Moscou (2) 1. 190 l|f • ggg 
Mtm sanator Dalla Torre, Catalogua hymenopterorum ... v-5. P- 238 189S^ 
Eupclmim. saltator McConnell, Jour. Bcon. Ef • ¿^ • f 5«. 275'1920 Ries, 

McDuniel, Mich. State Bd. Agr. Ann. Rpt. Sec (l^l^/l») ^^Z^^^¿^¿^"¿jf^^^ 
Timr Airr Research 32: 293, 1926; Phillips and Poos, Jour. Agr. «fseaicn 0^. 
47^1927-'miUps! Jour Agr Resekrch 34: 751, 1927 ; Muesebeck and Dohanlan, 
lit T^ent Aer Bul 1487-23, 1927; Hill and Smith, Jour. Agr. Research 36- 
li: Ä Sorensoù; UtaV T¿r. Exiit. Sta. Bul. 218: 27. 1930; Salt, Bul. Ent. 

%7,::LfúfeccTúa.i, Ann. Mus. Civ. Stör. Nat. Genova (3) 8: 307, 1919; 
Lichtenstein, Bul. Soc. Ent. France 1919: 273; Gahan and Fagan, U.S. Nati. 

n«Xr¿«T¿,S Ruschka, Verhandl. Zool.Bot. Oesdl. Wien 70: 238, 
240, 241, 301 (1920) 1921; Falcoz, Bul. Soc. Ent. France 1^6. 131 

Éupclmlnus œleopterophaffus Girault, Ann. Ent. S'X'. Amer. 9   3C^, 1916. 
Eupelnms ooleopterophagm Cockerell, Jour. Econ. Ent. ¿¿. »00, ív^- 
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DESCRIPTION 

Euvehnella vesimlaris was first placed by the writer in the genus 
Eupelminus, and in all references to it in American literature that 

FIGURE 12.-B«p6îmeîto vesicularia (BetzluB) -A. ^dft female ;B, fore wing of female; 
C, hind wing of female ; D, antenna of female.    A, X ^u. 

generic name has been used. Recent acquisition of specimens of the 
type species of Eupelminus, E. excavatus Dalman, however, has per- 
mitted comparison of vesimlans with that genotype, with the result 

L 
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that it now seems advisable to accept the generic name Evi(pelmella 
which was proposed by Masi especially for Eupehrms degeeñ Dal- 
man, a species that is believed to be a sj^nonym of vesiculans. Eupel- 
rrwllu. differs from Evspelminm by having the axillae not contiguous 
at base, the scutellum with a narrow base on mesoscutum, the pro- 
podeum very short, transversely linear medially, the abdomen 
completely sessile, with the first to fourth tergites distinctly emargi- 
nate at the apical middle, and the ovipositor distinctly exserted. In 
females of Eupelminus the axillae meet for a considerable distance 
on the median line. The scutellum therefore does not reach the 
mesoscutum; the propodeum is well developed, the abdomen has a 
distinct short petiole, the posterior margins of tergites are not 
emargmate, and the ovipositor does not extend beyond apex of 
abdomen. 

Eupehmlla vesieidarñs may be readily distinguished from all other 
parasites of the hessian fly by the wings, which are much abbreviated 
and abruptly bent near the middle, the basal portion hyaline, the 
apical portion strongly fuscous, nearly acute at apex and usually 
erect. It also differs from all other hessian-fly parasites in the con- 
formation of the mesoecutum, which forms a broadly elliptical, weakly 
sculptured, and somewhat hairy, concave plate whose lateral margins 
are acute, the scapulae very narrow and nearly vertical. 

í-emoíe.—length 1.25 to 3.2 nun. Head twice as broad as thick antero- 
posteriorly at tlie middle ; occiput slightly concave; temples receding, less than 
half as wide as eyes ; ocelli in an obtuse triangle, postocellar line twice the 
ocellocu ar 1 ne, the latter a little longer than the diameter of an ocellus; eyes 
elliptical, with sparse short pile; malar space equal to about half the eve 
height; scrobes triangular, deep anteriorly but fading out above; mandibles 
fhf «^in • •'■? '"îl'A^ ^^\K- ^""^^"^ P'^'P* 3-jointed; maxillary palpi 4-jolnted, 
üie apical joint a little thickened and about as long as the three basal joints 
nmuL''w.".n,i™h'''*?V '']?^''^ °°' separated from the face posteriorly but 
hl^i^ laterally by delicate carinae, its anterior margin straight ; surface of 
head finely reticulate-punctate. Antennae inserted below the eyes, distinctly 
moTuln^TiT' t"<=l^«»«land reaching to front ocellus; pedicel slender! 
^nT.w ^ . Í f ''Iv'"'^ *^ ""■'""'= "°^ Jo^°' subquadrate; first funicle joint 
^npi an^^° I together equal to pedicel ; second and third funicle joints sub- 
fhP ir.ti?'' K"'"'*^^.*^ ^"^^ "^^ pedicel; following joints successively shorter, 
wZtfn 1?.'^"^'^''^ ^•/"ïl^--1°*"f*'''' ^ "t"e shorter than the three preced- 
. fr™ri "i combined Prothorax prominent, fainüy reticulated, and with 
8ci,Í^fni«¿inn^ ° .?°^ setae anteriorly near base of cone-shaped neck; meso- 
DosîeHoHv „nrt nf.î.^" \T^' ^"®^y reticulated anteriorly, practically smooth 
and virv^fln«it i?'''';'^^'* ^?,^P«'^ *'«^''^: scutellum narrow, weakly convex, 
about nL*«n^LKn^''****^= ^^"'''^ narrowly separated at base and sculptured 
line it thP ^7irt i = propodeum very short, reduced nearly to a transverse 
dil yth f^inf re i^,^«??'^""".'"?^^,' ''^""^ ««^1^ Hneolately sculptured on the 
to añex of f?r«t fitlf^^^^ ""^ posteriorly.    Fore wings extending 
lie anex the elSrt rj*, ""'^ ^''°"'^' ^'"^P"^ ^^nt upward a little before 

and marrf„«l S ^1F, "^Í? f'í''' ^* "P^^ '^"d «densely ciliated, submarginal 
Anterior fe"'j^'"ll',V°''' In balsam-mounted specimens, stigmal vein absent, 
basitarsus twïïitn iÄ '"J'^'^'^ ^e«"»™  «  »t«e flattened;  middle 
nofZch th^vino/ n/P*"^1,''^"?«'^' t^^ «"^er tarsal joints of middle tarsi 
ape ™ m^d ul tîhin^ !n,t"'h""^ ''",•' ''"^^ t^° «'• ^^""^^ «P^nes beneath toward 
severkl short tÄ«n^nL''''M'^''f,K^^^ "^ basltarsus, the tibia at apex with 
lonf as thorax convplthV.^'"^ tibia with a single spur. Abdomen about as 
e?âte amS theThL ''', f°'"^Y^"* compressed from the sides, the first 
St rZm¿ent hafr^ ¿3,?''^? sculptured and nearly uniformly clothed with 

So¡p^ronTroVr!¿tlVnaVoflZf^^ ''' ''''■' ''^'''^''"^^ '^'^''^ 
br"wnl8hTÍa¿k- meT.^cu?arn?«r'=  ^^ "«'«'  ^^''^'^ '»«t«"»'^;  fl«^ellum owuisn  DiacK, mesoscutal plate metallic green or brassy;  rest of thorax 
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brownish black to tawny, the prothorax and pleura usually strongly tinged with 
cupreous; wings hyaline at base, strongly Infuscated apically; legs brownish 
testaceous, the apices of tibiae and the tarsi paler testaceous ; abdomen black 
with a basal band embracing most of the first tergite pale testaceous; ovipositor 
dark at base and apex with a broad yellowish band in the middle. 

No male of the species has been seen by the writer and, for reasons 
stated in the discussion of Ewpelmua atropurpwreiis, none is believed 
to exist. Descriptions in the literature purporting to deal with males 
of vestcvimis or its synonyms are believed to refer in most instances 
to atropw^jmrexia. 

Described from 107 female specimens in the National Museum col- 
lection. Included in this series are specimens representative of all 
the American host records given in the list of hosts. Also included 
are: 1 broken specimen received from Lindeman bearing his hand- 
written label ''Euryscajms saltator'' and believed to be a cotype; 1 
specimen without locality or host data, identified by Francis Walker 
as tupelmus degeeri; 1 from Vienna, Austria, identified by G Mayr 
as E. degeeñ; 5 reared by Paul Marchai in France and identified by 
Ashniead as E. degeeñ; 2 from Blankenburg, Germany, without fur- 
ther data; 8 reared at Poltava, Eussia, by M. Nikolskaja from alfalfa 
seed infested by Brmhophagus funehris and identified by the col- 
lector as Eupelmus vesicvUaHs; and 1 said to have been extracted 
from a seed of Vicm originating in Turkestan and collected at quar- 
antine in Washington, D.C. 

BBVIEW  OF LITBJRATUBE 

De Geer published a description together with a very fair figure 
of this species as early as 1771, placing it in IcJiTiemnon; but the spe- 
cies was not named until 1783, when Ketzius published a short de- 
scription accompanied by a reference to de Geer's figure and called 
It IchTUiumon vesicvlarh. Spinola in 1808 referred the species 
to Dzplolepis. In 1820 Dalman again described the species, giving 
to It the name Eupelmus degeeñ in honor of de Geer whose original 
description and figure he cited, and in 1834 this specific name was 
amended to geen by Nees who gave a description and cited de Geer's, 
bpinola s, and Dalman's references as synonyms. Walker published 
a description of it in 1837 and figured the female in 1841, using the 
name E. degeeri. Foerster in 1841 figured what appears to be the 
témale, calling it geeñ, but accompanied this with a description of a 
male which may have been of some other species. Katzeburg men- 
tioned the species, giving short descriptive notes in 1848 and 1852, 
and in 1872 Walker republished the figure of the female from his 
previously mentioned paper. In 1883 Costa published a description 
ot Eupelmus abUtasrsis which appears to be a synonym, as Euschka 
pointed out in 1921. Eurysoapus saltator Lindeman was described 
as a parasite of the hessian fly in Eussia in 1887 and was transferred 
by Dalla Torre in 1898 to the genus Mira. Under the name of Eupel- 
minws saltator (Lindeman) the species was first recorded from North 
America, and a good account of its life history given by McConnell 
in 1918, the present writer having been responsible for the identifica- 
tion and placement of the species in the genus Ewpelminus. In 1919 
Masi erected the new genus Eupelmella and named Eupelmus degeeñ 
Dalman as the genotype.   A revision of the Eupelminae of Europe 
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hy Buschka, published in 1921, treats the species under the name 
Eupelmus vesieularis (Eetzius) and lists as synonyms Ewpelmus de- 
geeri Dalman, E. alhitarsk Costa, Macronew-a maculipes Walker 
(male, excluding the female), Eupelmus atrocoendem Thomson 
(male, excludmg the female), Eupelmm karschii Lindeman and 
Euryscapus saltator Lindeman. The biology of the species as a 
P'^''¿fí*.of the jointworm flies in North America was fully treated 
by I'hillips and Poos m 1927 under the name Eupelminm scdtator 

As stated m the discussion of Eupelmus atropurpureus and Eupel- 
mus karschii, tiie writer does not accept in its entirety the synonymy 
proposed by Euschka for vesieularis. The male of Eupelmus atro- 
coeruleus Thomsan and also the male characterized by Euschka 
as that of vestcularis are believed to be males of atropurpureus in- 
stead. 1 he description of Eupehnus karschii Lindeman does not 
coincide with vesiodaris, and the species is therefore removed from 
the synonymy and treated as unrecognized. 

Eupelminus coleopterophagus Girault, described in 1916 from 
specimens reared in connection with the strawberry weevil (Antho 
nomus sigmtus Say), and subsequently recorded from galls oí Rhodi- 
tes TOsoe (Linna«us) by Cockerell, has not been previously synonv- 
mized. The types which are in the National Museum collection differ 
in no way from E. vesieularis. 

HOSTS  AND UPB  HISTOET 

This IS apparentlv one of the most polyphase species of all chal- 
cidoids. Its hosts embracing Díptera, Coleóptera, Hymenoptera, Lepi- 
doptera Homoptera, and Orthoptera. European published records 
include the following: Díptera, Phytophaga destrmtor (Say), Mau- 
etwlaavenaf{Marchü),C. poterdillae Wachtl, C. salidperda Du- 
four, G. sahctmi Giraud, Lasioptera eryngii Vallot, L. ruU Heeger, 
Bormomym fischen Fv&uenield, Asphondylia dorycnii F. Low, A 
^lanopm ^ie«ev, M<d^donhaga karschii KieSer,Myopites olivieri 
^^WP'orT« 1 • "" »'^I'i^f t>fi^d trypetid. Hymenopter^ykilaeyra a^- 

Sa Kl^     'Z7'T'^ Giraud,^ ^. salviae  Giraud,  A. scaUosm 
OÍVIPÍ '  fn^"^'   poteiUülof   (Eetzius),   Bi^rhiza   pallida. 

hurJ\   r/^'^''^î ^^^xf"" fo^^^^^, ßyrm-gus hwyeanus  (Eatze- 
hnvg)   Andr>^,^ steholdi Hartig, Dryophanta ßos(Ji (Giraud), D. 

UurenYT^!^' ^^T^î'"^' 5«<^mn^ (Linnaeus), Phones'cen- 
taureae boerster, Rhodites spinosissimae Giraud, Ä. rosae (Lin- 
Sri ' ?K7^- ^'^^T ^'^î'^i?' ^""^ ^'-Phyrm pini (Linna7u?; bole- 
optera, Ilylesmus fraœini Panzer, H. erenatus Fabricius, Bruehi- 
dius 7n^rgtnellu^   (Fabricius), Brachonyw pineti   (Paykull),  S- 

ctLt^ra?j}^'''^^V^^^^^^^ ^^^ (LiAnJus), Kr^ 
TSTl^N'f^Tt'^rr^^^'J ^y^^''' (Fabricius), Ñ: flavidus 
onot'nnd P ^¿^^^^^.,^^61; Lepidoptera, Coleoph<yra giraJdi Eag- 
(Scopoli? i.^ n'Ä ^'^^' Orthoptera, Oecar^thus pellucens 
Puwfshèd'An,?^,vl\^r°P*^Î'''- 4^^«^''^«« chelid<mü Latreille? 
;Äi ístv Hv ^'* f'^ords include: Diptera, Phytophaga de- 
JhZ/ri' ^\ ^"'enoptera, Harmolita hordei (Harris), H mac- 
m^^oT/i^' V:'''^ (Fitch), i?. vaginicola (Doane H. X- 
P^CAdtZ'^h ?-«««-^4'f,Phillips and Poos, ^k elymd 
i-nuiips and Poos, ff. fesPmae Phillips and Poos, H. dactylieoU 
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?w "^?fA'"''^^?"DJ ^'^y*'»^ i«^^^« Phillips, Bnichophaffm fime- 
í■^lf?i^^^^]^ /'toyS'ß^ier zosine Walker, ApantelesnJanoLelm 
If Ss sf       ^^^^ pygnuxem Linnaeus; Coleóptera, Anthonomm 

nnSS '■^''''?1 r ^^", i^'T *^^ material in the National Museum 
Ai-     fA^^^^'^Jf'^ *f be unpublished are: From Hernias nuU- 

(Bassett) »* Evanston, 111   by L. H. Weld; Cephus cir^tus Norton at 

Ä' 7^ V^u^^' ^^ i; ^\ Graham, locahty not stated; Bruchm 
brachzahs Fahraeus, Haddon Heights, N.jf, by L. J. 'ßottimer; 
Coleophora pruimlla Clemens, Door County, Wis., by M. H. Doner 
and 6. salmam Heinrich, at Mount Desert Island, Maine, by A  E 

BTJat Ot'awTcaTda.'" '"^ *'^ ^""^•^^^'^^ '^'^'^ ^™- ^^"^ - 

ihfhT^'V\^''^T''^^h *^^ «gg ^« deposited in the puparium of 
the hessian fly but external to the enclosed host larva, and the para- 

comnwfv ''^' '""Í^'P^Ú ^^^ ^^'^t^"*^ «Í th^ host larva are completely consumed, and the parasite pupates in the fly puparium. 
Ihe adult emerges through a round hole which it gnaws in the pos- 
iï's'af/Î'n W IP^'.PoT™- .P^ egg stage under normal conditions 
nnrfoi 'î ^u"""}! ^^^^^ ^^^ ^'^''^^^ P^^-i^d 8 to 12 days, and the 
pupal period about the same length of time. The winter L passed 
as a mature larva within the host puparium, emergence taking place 
in late spring. Five complete generations were reared in the labor- 
atory in a single season. Substantially the same average life cycle 
and mode of development are recorded for the species as a parasite 
of the ]ointworms (HarmoUta) by Phillips and Poos. 

Ihe species is normally a primary parasite of the hessian fly and 
the jointworms, but it may develop also as a secondary in case other 
parasites are present. Only a single parasite reaches maturity upon 
one host larva, although several eggs may be deposited in the same 
host puparium or larval cell. 

DISTBIBUTION 

In Europe Eupehnella vesicularis is evidently very widely distrib- 
uted. Records indicate its occurrence from the British Isles and 
western France eastwai^ to Russia and from Sweden in the north 
to Italy in the south. Throughout this region it seems to be a verv 
common species. -^ 

In North America this species is likewise widely distributed. 
Records of the Bureau of Entomology show its occurrence in the 
iollowing States: Maine, New Hampshire, Vermont, Massachusetts, 
Lonnedticut, New York, New Jersey, Pennsylvania, Maryland, Vir- 
ginia, Tennessee, Ohio, Indiana, Michigan, Illinois, Wisconsin, Min- 
nesota, North Dakota, South Dakota, Nebraska, Wyoming, Colorado, 
and Oregon. Two specimens in the National Museum collection are 
Irom Ottawa, Canada, reared from galls on Rubus. Apparently the 
species IS not present in California, and to date it has not been re- 
corded from any of the Southern States except Virginia and Ten- 
nessee, or from the great wheat-growing sections of Iowa, Missouri, 
Kansas, and Oklahoma. ' 
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IMPORTANCE 

This species is probably of slight importance as a parasite of the 
hessian fly. In investigations extending over a period of 10 years, 
Hill and Smith found an average parasitization by it in the Eastern 
States of 0.04 percent. Its polyphagic habits, although tending to 
insure its survival, tend to reduce its efficiency as a primary parasite 
of any given species through dissipation of its efforts and to increase 
the likelihood of its doing more harm than good by attacks upon 
other beneficial species. Thus, while accomplishing some good as a 
parasite of the hessian ñy, jointworm, wheat stem sawfly, and perhaps 
other species, this parasite is by no means an unmixed blessing, as 
shown by Muesebeck and Dohanian who record the rearing of hun- 
dreds of specimens of it from cocoons of Apanteles melanoscelus, one 
of the most important parasites introduced to combat the gypsy moth. 

CALOSOTA METALLICA Gahan 

(Fig. 13) 

Calosoter metalHoiM Gahan, U.S. Nati. Mus. Proc. 61 (art 24) : 16, 1922. 
Calosota metallica Packard, U.S. Dept. Agr. Tech. Bui. 81: 14, 1928. 

DESCRIPTION 

Calosota TnetaUiea is related to Eupelmus allynii, but it may be dis- 
tinguished from that species, as well as from other eupelmids attack- 
ing the hessian fly, by the scutellum, which is large, strongly convex, 
and has a broad base on the mesoscutum, and by the axillae, which are 
small and very widely, separated. It also differs by having the 
mesoscutum only very slightly impressed medially, and by being 
more uniformly metallic in color. 

Female.—Length 2.15 to 3.5 mm. Head transverse, as broad as thorax, 
about twice as broad as thick at the middle, weakly concave behind, with rather 
weak reticulate sculpture which is strongest on the frons ; ocelli in a slightly 
obtuse angle ; the postocellar line nearly twice as long as ocellocular, the latter 
no longer than the diameter of an ocellus ; scrobes deep, nearly as broad above as 
below ; malar space equal to half the eye height ; eyes moderately large, forming 
n short ellipse, and clothed with very short Inconspicuous pile ; clypeus not 
separated from face posteriorly but limited laterally by a very delicate groove. 
Its anterior margin straight or very slightly concave ; mandibles each with three 
acute teeth; labial palpi 3-jointed; maxillary palpi 4-jointed, the apical joint 
about as long as the three basal joints combined, broadest at the middle, and 
with a small tubercle or budlike projection at the broadest point. Antennae 
strongly clávate, rather short ; scape cylindrical, not reaching to front ocellus ; 
pedicel a little longer than the ring joint and first funicle joint combined ; ring 
joint subquadrate ; funicle rather slender at base, Increasing in thickness toward 
apex and clothed with moderately long hairs ; first funicle joint about one and 
one half tim(>s as long as broad ; second about twice as long as broad ; third 
and fourth subequal in length to the second but a little broader ; fifth subequal 
In length to first but broader; sixth subquadrate; seventh slightly transverse; 
club much broader than the funicle joints, 3-jotnted, broadlv ovate; the first 
three funicle joints apparently without elongate sensoria, fourth and fifth with 
2 sensoria each, sixth and seventh with 4 each, and the club joints with about 
12 each, the sensoria on the short ultimate and penultimate joints of the club 
extending from base to apex of the segment. Prothorax short, conical, far 
below the level of the mesoscutum ; mesoscutum and scutellum strongly sculp- 
tured, the former very slightly depressed on its disk, its sculpture consisting 
of shallow, more or less irregularly shaped areas set off by raised lines, the 
scutellum with similar sculpture, but with the areas more minute and elongate, 
giving a more or less longitudinally lineolate appearance ; postscuteUum distinct, 
extending to the apex of propodeum ; axillae very small ana widely separated ; 

J 
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propodeum short, completely divided medially by the postscutellum, nearly 
smooth dorsally, its lateral aspect faintly sculptured and hairy; mesopleura 
weakly reticulated, nearly smooth. Wings well developed ; the fore wing usually 
not quite reaching the apex of the abdomen, the costal cell and basal areas 
ciliated about like the disk of wing ; a narrow area along the posterior margin 
at base of wing comprising the obsolete median and anal cells bare, and an area 
extending obliquely backward and inward from the union of submarginal and 
marginal veins also nearly bare; marginal cilia short; stigmal vein slightly 
shorter than postmarginal, the marginal vein about four times as long as post- 
marginal; hind wing rather narrow, weakly ciliated at base, more strongly so 
from the basal spur to apex. Legs normal, the middle tarsi swollen basally but 
without stout spines beneath ; middle tibiae also without conspicuous spines at 
apex ; hind tibia apparently with u single spur. Abdomen usually a little longer 
than head and thorax, boat shaped, distinctly sculptured all over, the first to 

FiauRB   13.—Oaloaota  metalUca   Gahan : A,  Adult   female ;   B,  antenna   of   female ;   O, 
antenna of male.    A,   X   24. 

fifth tergites more or less emarginate medially at apex, the sixth slightly tri- 
angularly produced ; ovipositor sheaths usually extending very slightly beyond 
the apex of abdomen. Antennae shining black; scape more or less metallic; 
head deep steel blue with the vertex slightly aeneous; thorax above and abdo- 
men entirely metallic green ; underside of thorax and all legs bluish green ; 
trochanters, knees, apices of all tibiae and all tarsi, except the apical joint, pale 
yellow; wings hyaline. 

Male.—Antennal pedicel not quite so long as the combined ring joint and 
first funicle joint ; sixth and seventh funicle joints subquadrate or very slightly 
longer than broad ; club a little shorter than the three preceding funicle joints 
combined, and not so broad as in female; abdomen a little shorter than head 
and thorax together; posterior margins of none of the tergites emarginate. 
Otherwise the male is like the female except that the general color is a little 
more highly metallic. 

Eedescribed from the type specimens and the following additional 
material : A male reared by Packard at Tres Pinos, Calif., May 23, 
1918, from wheat stems infested by Phytophagra destructor; 1 female 
reared at the same place by the same collector July 28, 1922, from the 



60 Miso. PUBLICATION  174, U.S. DEPT.  OF AGBICÜLTÜÍlE 

puparium of P. deatruotor; 1 female from Birds Landing, Calif., 
reared by M. C. Lane, August 4, 1919, from wheat containing the 
hessian fly ; 1 female reared by B. G. Thompson September 20,1920, at 
Kio Vista, Calif., from Harmolita grasndm (ßiley) ; 3 females reared 
by Lane at Concord, Calif., August 4r-16, 1919, from P. destructor ; 
1 female reared by T. K. Chamberlin at Molalla, Oreg., July 27, 
1927, from Harmolita tritid (Fitch) ; and 1 female reared by G. F. 
Knowlton in 1930, at Lake Point, Utah, from Harmolita sp. 

RUVXEIW  OF L1TEIBATURE3 

This species was originally described in 1922 from specimens reared 
at San Miguel, Estrella, and Concord, Calif., from wheat stems in- 
fested with Harmolita, and from Phytophaga destrwctor. The only 
other mention of it in literature is that by Packard in his bulletin on 
the hessian fly in California, published in 1928, and it is there merely 
listed as one of the several species attacking the fly. 

HOSTS AND LIFE  HISTORY 

The only hosts thus far recorded for the species are the hessian 
fly and the 2 or 3 three species of jointworm flies already mentioned. 
This list of hosts will probably be increased by future studies, since 
it is believed to be a species native to the Pacific coast and one which 
has become associated with insects of the wheat plant only in com- 
paratively recent years. 

Little is known of its life history. According to Packard it ovi- 
posits in the puparium of the fly during the spring and summer. 
Judging from the dates of emergence indicated for the specimens 
examined, which range from May 23 to September 20, there is more 
than one generation per season and there may be several generations. 
Emergence is from the puparium. 

DISTRIBUTION 

So far as is known, this insect is restricted in its distribution to the 
Pacific coast and Rocky Mountain region. It seems to be widely 
distributed in California but is at present known from only a single 
locality in Oregon and one in Utah. 

IMPORTANCE 

Present information indicates that the species is of very minor 
importance as a factor in the natural control of the hessian fly. 

Family ENCYRTIDAE 
CHEILONEURUS ELEGANS   (Dalman) 

(Fig. 14) 

Encyrtus elegana Dalman, Svenska Vetensk.-Akad. Handl. 41: 151, 1820. 
Eupelrms ( ?) elei;am Dalman, Svenska Vetensk.-Akad. Handl. 41: 384 1820. 
Cheiloneurug elegans Westwood, Phil. Mag. and .Tour. Sei. (3) 3: 343, 1833; 

Nées von Esenbeck, Hymenopteroruin ichneumonibus afflnium monographiae 
. . ., v. 2, p. 422, 1834 ; Westwood, An introduction to the modern classification 
?L ^^**' "*'• ^ synopsis, p. 72, 1840 ; Gabán and Fagan, U.S. Nati. Mus. Bul. 
124: 32, 1923 ; Hill and Smith, Jour. Agr. Research 36: 153, 1928. 

Cleonymus elegans Nées von Esenbeck, Hymenopterorum ichneumonibus 
afflnium monographiae , , ., v. 2, p. 88, 1884. 
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Encyrtus argentifer Walker, Bnt. Mag. 4: 444, 1837. 
Encyrtus paralia Walker, Ent. Mag. 4: 446, 1837. 
CMloneuruB elegans Foerster, Hymenopterologische Studien, Heit 2, p. 50, 

1856 ; Thomson, Skandinaviens Hymenoptera, v. 4, p. 150, 1875 ; Mayr, Verhandl. 
Zool.-Bot. Gesell. Wien 25: 746, 1875 ; Giraud and Laboulbène, Ann. Soc. Ent. 

PIQûRE 14—Cheiloneurus elegana (Dalman) : A, Adult female; B, adult male; C, antenna 
of male ; D, antenna of female.    A and B, X 22. 

France (5) 7:420, 1877; Dalla Terre, Catalogus hymenopterorum . . ., v. 5, 241, 
1898 ; Schmiedeknecht, Hymenoptera, Mam. Clmlcididae, in Wytsman, Genera In- 
sectonim, fase. 97, p. 252, 1909 ; Feytaud, Bui. Soc. Étude et Vulg. Zool. Agr. 15: 
1-16, 1916; Masl, Ann. Mus. Civ. Stor. Nat. Genova (3) 8: 302, 1919; Mercet, 
Fauna Ibérica : himenöpteros, fam. enclrtidos, p. 643, 1921 ; Ruschka, Verhandl. 
Zool.-Bot. Gesell. Wien 72:6, 8, 1923 ; Ferriere, Actes Soc. Helvét. Sei. Nat. 107 : 
223, 1926. 
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DBSCBIPnON 

Females of Cheiloneurm elegans may be distinguished from all 
other parasites of Fhytophaga destructor by the distinct tuft of stiff 
erect black hairs on the mostly yellow scutellum. The males are 
totally unlike the females but may be recognized by their long slender 
antennae, on each flagellar joint of which are two whorls of long 
hairs. 

i'emo.ie.—Length 1.75 to 2.3 mm. Head as broad as thorax, approximately 
twice as broad as long antero-posteriorly, convexly rounded In front, slightly 
concave behind ; ocelli in a nearly equilateral triangle ; lateral ocelli close to the 
eye margins ; fronto-vertex nearly three times as long as broad, its sides nearly 
parallel ; scrobes short, rounded above ; eyes broadly oval, sparsely clothed with 
very short pile ; temples very narrow at top of eyes, broadening somewhat be- 
low ; malar space equal to nearly half the eye height ; mandibles each with three 
acute teeth; labial palpi 3-jointed; maxillary palpi 4-jointed, apical joint 
as long us the three preceding joints. Viewed from in front the head is sub- 
triangular in outline, as long as broad ; fronto-vertex, cheeks, and face laterally 
with fine shiiUow reticulation, middle of face and area within scrobes nearly 
smooth. Antennae 11-jointed, clávate, Inserted below the eyes; scape not 
attaining the front ocellus, fusiform; pedicel about twice as long as thick 
and about one and one half times the first funicle joint, the latter a little longer 
than second, which is the shortest joint; third very slightly longer than the 
second ; fourth, fifth, and sixth subequal, each about as long as the first joint 
but distinctly thicker; club distinctly a little broader than the last funicle 
joint, and about as long as the three preceding joints, distinctly 3-jointed, not 
obliquely truncate at apex ; the funicle joints all sparsely clothed with hairs but 
apparently without elongate sensoria ; club joints with some elongate sensoria. 
I'rothorax short, conical, weakly sculptured ; mesoscutum about twice as broad 
as long, without grooves, thickly clothed with pale short pubescence, as is also 
the prothorax posteriorly; scutellum weakly convex, granularly opaque, about 
as long as mesoscutum with a tuft of erect long hairs at apex ; axillae meeting 
on the metlian line, opaque ; propodeum short, polished, without carinae or 
folds ; pleura weakly sculptured. Wings well developed ; for wing evtending 
beyond apex of abdomen, about three times as long as broad, with a triangular 
area extending obliquely caudad and proximad from the stigmal vein and more 
or less of the base of wing bare ; marginal vein nearly half as long as sub- 
marginal, postmarginal vein shorter than stigmal, the latter about one third the 
length of marginal; hind wing nearly uniformly ciliated. Middle pair of legs 
longer than the others, middle tibial spur distinctly longer than first tarsal 
joint, hind tibiae with one spur. Abdomen nearly as long as head and thorax, 
as broad as thorax, ovate, depressed above; first tergite comprising about one 
fourth the length of abdomen, weakly sculptured ; second and third tergltes 
short ; following tergltes longer ; ovipositor not exserted. Color of head brown- 
ish testaceous ; the vertex, temples, and cheeks more or less strongly metallic 
green ; prothorax mostly dark brown, tinged with metallic ; mesoscutum entirely 
metallic green, covered with pale hairs ; axillae and scutellum brownish yellow, 
the scutellum with a broad transverse band of paler yellow basally, with a few 
black hairs scattered over the apical half in addition to the stlfC black pencil ; 
propodeum shining metallic ; pleura dark reddish brown with a metallic reflec- 
tion ; abdomen black with metallic reflections ; fore wings strongly infuscated, 
the base for most of the length of submarginal vein hyaline, and usually with 
a subhyallne spot at extreme apex, another on anterior margin just distad of 
end of venation, and another on the posterior margin a little distad of the 
one on anterior margin; hind wing hyaline; all coxae pale yellow; the front 
legs reddish yellow, middle legs also reddish yellow, but with the femora 
aplcally and a band on tibiae a little before the base fuscous; hind femora, 
except at base, and tibiae, except narrowly at base and apex, usually strongly 
fuscous ; apical joint of all tarsi dark. 

Male.—Length 0.8 to 1.5 mm. Very different from the female. Antenna 
long, slender, threadlike, 9-jointed (or lO-jointed if a very minute and thin 
ring joint is counted) ; scape about as long as pedicel and first funicle joint; 
pedicel about as broad as long; ring joint very thin, strongly transverse, dis- 
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cemible only when mounted In balsam ; funicle 6-jolnted, the joints distinctly 
separated, each 4 to 5 times as long as broad, more or less constricted or nar- 
rowed in the middle, the first slightly the longest joint and clothed with long 
Irregularly placed hairs, the second to sixth joints each with similar long hairs 
but arranged in two rather distinct whorls ; club no broader than funicle, nearly 
twice as long as the last funicle joint, clothed with long hairs which are not 
arranged in distinct whorls. Fronto-vertex nearly as broad as long, ocellar 
triangle obtuse, lateral ocelli about their own diameter from eye margin; 
scutellum without tuft of hairs ; propodeum short, shining, and without carlnae ; 
marginal vein of fore wing not over one fourth as long as submarginal or over 
twice as long as stigmal vein ; base of wing not bare ; abdomen shorter than the 
thorax. General color dull metallic green ; elypeal region and mandibles red- 
dish testaceous, remainder of face green ; pleura purplish ; propodeum coppery ; 
abdomen purplish black with a strong metallic cast ; wings hyaline but with a 
Blight infuscation behind the marginal vein; color of legs, as in the female 
except that median and hind coxae are brownish or blackish, only their apices 
being pale. 

This description is based on the following material : 2 females de- 
termined by Gustav Mayr as CheUoneurus elegans and which were 
obtained from the Naturhistorisches Museum in Vienna through an 
exchange; 1 male and 1 female from Spain identified by Garcia 
Mercet; and 36 females and 11 males reared from the hessian fly in 
North America. 

REVIBW OF UTBaiATUBB 

Dalman first described this species in 1820, giving it the name 
Encyrtus elegans, but in a second section of the same work he trans- 
ferred it doubtfully to the genus Eupelmm.   In 1833 "Westwood 
erected the genus Cheiloneurm and cited Encyrtus eleffOsns Dalman as 
the type species.   Nees in 1834 placed the species in Gleonymus and 
quoted Dalman's description, but on a subsequent page of the same 
paper he recognized Westwood's designation of it as the type of 
Oheiloneurm.   In 1837 Walker described, in the same paper, Encyr- 
tws argerdifer and Encyrtus paralia, both of which were stated by 
Mayr in 1875 to be synonyms of elegans.    Foerster in 1856 changed 
the original spelling of Westwood's Cheiloneurm to GMlonewrus and 
mentioned Cleonymus elegans (Nees) as belonging in the genus.   In 
1875 Thomson briefly described Oheiloneurm elegans and Mayr for 
the first time characterized the male.    Two years later Giraud and 
Laboulbene listed the species as a parasite of Kermes on Laurus 
cerasm, this being the first host recorded for it.   In 1916 it was cited 
by Feytaud as a parasite of scale insects infesting the grape m 
France.   Masi recorded it from the island of Giglio in the Medi- 
terranean in 1919, and in 1921 Mercet redescribed the species figur- 
ing the venation and antenna in his treatise on the Encyrtidae of 
Spain.    He stated that his specimens were collected on unculti- 
vated grasses.   Kuschka included elegams in a key to the European 
species of Cheaonevims, published in 1923, and stated that it was not 
rare in grasses in Austria from May to September.    It was next 
recorded from Pulvinaricù vitis Linnaeus in Switzerland by if erriere 
in 1926    The first and only published record of its occurrence m 
North America is that by Hill and Smith, who in 1928 mentioned it 
as a parasite of the hessian fly in the eastern part of the United 

It^ias first discovered in the New World by P. E. Myers and 
W. R. McConnell, who reared  several specimens «i  X915  from 

L 
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hessian-fly puparia collected at Muncy, Danville, Ford City, and 
State College, Pa., and at Hagerstown, Md. At that time it was 
tentatively identified by the writer as a probably new species of 
Gheilonem^m. Specimens were subsequently submitted to P. H. 
Timberlake, an expert on this particular group of Chalcidoidea, who 
expressed the opinion that they were C. eleaœns Dalman. European 
specimens of Dalman's species identified by G. Mayr and Garcia 
Mercet were later obtained by the writer, and Timberlake s identi- 
fication of the American material was confirmed. 

HOSTS AND LIFE HISTORY 

If published records are correct, Cheilonevrm eleffans is parasitic 
upoir not only the hessian fly but also at least two species of scale 
insects, viz Kermes sp. and Pulmnmia vitis Linnaeus. The species 
of Oheiloneurm are believed to be somewhat less polyphagic than 
many species of chalcidoids, and for that reason a question may arise 
as to whether or not the same species is involved in all these records. 
Unfortunately it is impossible to verify this, since no descriptions 
are given of those species said to have been reared from coccids. In 
North America C. elegans to date has been reared from no other 
host than the hessian fly. 

Investigations carried on by Myers, Hill, and others at the Car- 
lisle, Pa., laboratory indicate that the species is probably a primary, 
internal, solitary parasite of the spring generation of the fly, but 
that it may occasionally develop as a secondary parasite. Little is 
known regarding it, as attempts to breed it in the laboratory have 
not been successful.    Emergence is from the puparium of the fly. 

DISTRIBUTION 

Chsüonevsrm eleffans appears to be well distributed in Europe, 
occurring, according to published records, in Great Britain, France, 
Sweden, Germany, Austria, Switzerland, Italy, and Spain. 

In North America this species has been taken in the States of New 
York, New Jersey, Pennsylvania, Maryland, Virginia, and the Prov- 
ince of Ontario, Canada. Records of the Bureau of Entomology 
laboratory at Carlisle, Pa., furnished by C. C. Hill, show it to be 
present in at least 14 counties in Pennsylvania. Fewer records are 
available from the other four States mentioned and only one from 
Canada, probably because the parasites of the fly have been less 
intensively investigated in those areas than in Pennsylvania. Enough 
records are available, however, to indicate that the species is widely, 
and perhaps generally, distributed throughout the Eastern States. 
Apparently it does not yet occur in the Ohio and Mississippi Valleys 
nor in the far Western States. 

IMPOETANOB 

This species can be rated as of only minor importance in relation 
to hessian-fly control. According to Hill and Smith a yearly 
average of 0.05 percent of the hessian-fly pupae collected in Virginia, 
Maryland, and Pennsylvania over a 10-year period were killed by it. 
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Family PTEROMALIDAE 
AMBLYMERUS MAYETIOLAE  (Gahan)" 

(Fig. 15) 

Eutelus mayetiolae Gahan, U.S. Nati. Mus. Proc. 55: 128, 1919: Packard 
U.S. Dept. Agr. Tech. Bui. 81: 14, 1928. 

FiQüEB 15.—Amblymeruí mayetiolae Gahan : A, Adult female ; B, antenna of female ; 
C, antenna of male.    A, x 26. 

DESCRIPTION 

The immargined occiput, 5-jointed funicle, neckless propodeum, 
hyaline wings, wholly metallic abdomen, pale legs, and the black 
antennal club of the male distinguish Amblymerus man/etiolae from 
all the related North American parasites of the fly. 

Female.—Length 1.5 to 2.25 mm. Head very slightly broader than thorax, 
fully three times as broad as thick antero-posterlorly at the middle, the occiput 

>» Gahan and Pagan (U.S. Nati. Mus. Bul. 124: 10, 64, 1923) pointed out that 
Ámilymerus Walker and Eutelus Walker have thi' same species as genotype. Since 
AmblymeruK has page precedence in publication, that name should be used In place of 
Eutelu».    Hence Eutelus mayetiolae Gahan becomes Amblymerus mayetiolae. 

L 
6685»—83 5 
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.. ..   <-,    n^nnnvP- tPmnles retracted somewhat posteriorly, not distinctly de- 
dlstinetly '^»^f'"^',îf™P/!fat^V eq       to  one third the width of the eyes; 
""t"' Z line'eoZ to Marl? tX the ocellocular Une, the latter equal to 
•'í'nfvlceíheZLter of an ocellus; head viewed from in front broader 
ti,?n hilh  m 25   Tarrowed below the eyes, truncate at the mouth; ma^r 
than n»8" /'^- "rij; ""Vhnn nn^ third the eve height; antennal scrobe shallow space equal to not more  lum one tto^^^^ ^^^ ^^^^ ^^ j^^^^, 
eyes moderately large  ovate  bare   ayi.e „jandible distinctly qua.l- 
nearly ""if'/"'^„flR^l^ [rWentate^the inner tooth broad and very slightly rldentate  left mandMe tr d^^^^^^^^ ^^^^^^^ IS-jolnted, inserted a little 

funicle •>-J'''nt^^' "f^ in length • first funicle joint a little longer than broad, 
S^^uTtofhe^three ring'Ä combined; fifth funicle joint a little about equ.l  to  «e inree  i    ^ •>       .      ^j^j^        than    the    funicle,    ovate, 
rmn! lonS thaf the m> preceding^unicle joints; funicle and dub joints 

^J^^^^= "ri5) ;'^rronotuT''shr Z Ä^LS 
,™iv t änsverse a mtle narroweV than the mesonotum, and nearly in the 
^.me horizon^rnfine as mesoscutum, sculptured like mesoscutum, frequently 

seSeT- propodeum a little more than half as long as scutellum without a 
ZrÄa'Äm^lian carina, the lateral folds we» developed and complete; 
«nlriifiilar sulcl shallow; surface of propodeum between the foias msiinctiy 
Aredlateradf.omT¿e folds smooth and shining; spiracles shor elllpUcal ; 
Ä mos^ V sculpturecl like the dorsum but with the upper margin of meso- 
neun and the metapleura smooth. Legs normal, hind coxae distinctly reticu- 
E ounvardU Fore wings about two and one half times as long as broad. 
extendZg beyond apex of abdomen, bare basally; marginal cilia ^hort; mar- 
ginal vehi a little longer than postmarginal and twice as long as stigmal 
Ab,lomen ovate or conic-ovate, about as long as thorax, and as broad as or a 
littk broader than thorax, smooth and polished dorsally at base, the apical 
""gites and all thestemite¿ with faint reticulation; ovipositor tip barely visible 

^Tead'^and thorax dull metallic green with a brassy cast; abdomen usually 
steel blue at base above, the rest of dorsum usually black and th^ ^holfe ve_ntex 
with a strong coppery cast, but in some cases nearly the whole abdomen is blue- 
green, while m others it is in great part copper colorai ; ^fennal scape red- 
dish testaceous, the flagellum usually dark brown but frequently nearly the color 
of scape ; mandibles yellowish ; coxae all concolorous with thorax, remainder oi 
legs pale testaceous ; wings hyaline, the venation testaceous.   

Kaie.-Length 1.5 to 2 mm. Antennae almost exactly like the female in 
shape and proportions of the segments, the scape, pedicel, and funicle testacexras, 
the club black; abdomen nearly elliptical, as broad as thorax and usually about 
as long as thorax ; head and abdomen more strongly tinted with cPPer /;oi« 
than in the female and the legs usually paler. Otherwise answering description 
of female. 

EEVIEW   OF   IITEBATURE 

AmMymerus mayetiolae was originally described in 1919 from 
representatives of both sexes reared by C. M. Packard from pupana 
of the hessian fly collected at Salinas, Calif. It has been mentioned 
in literature only once since its original description, when Packard m 
1928 discussed it very briefly in a bulletin on the hessian fly in 
California. 
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HOSTS AND LIFE  IIISTOEY 

All except 1 of the 30 specimens of this species that have been seen 
by the writer were reared from Phytophaga destructor. The one ex- 
ception is a female said to have been reared, by T. R. Chamberlin, 
from Harmolita sp. infesting the stems of canary grass at Gaston, 
Oreg. 

According to Packard the parasite oviposits in the puparium of the 
fly in the spring and summer. It is apparently a primary parasite 
and probably feeds externally upon the host within its puparium. 
Emergence takes place in the spring, a single parasite issuing from 
each parasitized host puparium. 

DISTRIBUTION 

This species is apparently confined to the Pacific coast of the 
United States. Packard states that its distribution is apparently 
limited to the Salinas Valley in California, but one specimen in the 
National Museum collection was reared from the hessian ñy by M. 
C. Lane at Chehalis, Wash., and, as already mentioned, another 
specimen was reared from Harmolita sp. collected at Gaston, Oreg. 

IMPORTANCE 

According to Packard this species is the predominant parasite 
of the fly in the Salinas Valley. Elsewhere it must be of very little 
importance, if one may judge by the rarity with which it has been 
sent in for identification. 

POLYSCELIS MODESTUS Gahan 

(Fig. 16) 

Polyscelis modestus Gahan, U.S. Nati. Mus. Proc. 61 (art. 24): 11, 1922; 
Myers, Jour. Agr. Research 29: 289, figs. 1 and 2, 1024; Hill and Smith, Jour. 
Agr. Research 36: 153, 155, 1928 ; Ent. See. Wash. Proc. 33: 182, pi. 12, 1931. 

DBSaEOFTION 

The combination of a 6-jointed funicle, 3-jointed club, an immar- 
gined occiput, prominent neck on the propodeum, and the presence 
of a subcircular but often rather faint cloud on the disk of the fore 
wing in females of Polyscelis modesties distinguishes it from all other 
species attacking the fly. Males may be recognized at once by the 
fact that all the legs are pale yellow except the middle tibiae, which 
are in large part black or dark brown. This peculiar combination 
of leg markings occurs in no other species attacking the fly. 

The original description of the species was as follows : 
Female.—Length 2.2 mm. Head and thorax closely and strongly punctate; 

abdomen polished. Head transverse, a little more than three times as broad 
as thick antero-posteriorly ; viewed from in front, slightly broader than long, 
not or but slightly narrowed below, clypeal area with converging striae ; malar 
space equal to about half the eye height ; eyes ovate, without pnbescence ; ocel- 
locular and postocellar lines approximately equal ; occiput concave, transversely 
reticulate, without any indication of a marginal carina ; antennae rather slen- 
der, subclavate, with two ring joints, a 6-jointed funicle, and a 3-jointed 
club ; first funicle joint and ring joint combined distinctly longer than the 
pedicel; all funicle joints a little longer than broad, the last nearly quadrate; 
club slightly longer than the two preceding funicle joints combined ; pronotum 
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spulotured like the occiput, but witli the narrow posterior margin of the strongly 
transverse dorsal portion smooth; mesoscutum with the parapsidal grooves 
deenlv impressed anteriorly, but fading out entirely posteriorly; sculpture of 
scnteilum and axillae similar to that of mesoscutum, but more dense, the 
punctures somewhat smaller ; propodeum with a large subglobose neck, which 

FiQüBE   16.—Polyacelia  modeatuê   Gahan :   A,   Adult   female ;   B,   antenna   of   female ; 
C, antenna of male ; D, median leg of male ; E, wings of male.    A, X 26. 

Is set off from the rest of the propodeum by a rather deep transverse groove 
or constriction; lateral folds of propodeum strongly developed, median longi- 
tudinal carina weak, the area between the folds weakly sculptured and densely 
hairy ; anterior wings reaching beyond the apex of abdomen ; postmarginal vein 
distinctly longer than the stigmal and subequal to or very slightly shorter 
than the marginal; hind coxae conspicuously covered with hairs  dorsally; 
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abdomen pointed ovate, about as long as thorax, weakly convex dorsally, the 
first and second tergites combined constituting about half its length, the first 
tergite equal to about twice tlie second. Head and thorax brassy-green, the 
clypeal region, under side of thorax, and the propodeum more or less tinged 
with bluish ; antennal i)edicel and tlagellum blackish ; scape reddish testaceous, 
with the apex fuscous ; all coxae metallic like the thorax ; remainder of legs 
reddish testaceous, the apical tarsal joint dark brown ; abdomen black ; 
wings hyaline, the fore wing with a large subcircular, not very distinct fuscous 
cloud in the middle. 

Male.—Length 1.7 mm. Flagellum cylindrical, the club not or scarcely thick- 
ened, funiele joints each approximately one and one half times as long as broad 
and subequal ; ocellocular line a little shorter than the postoeellar ; transverse 
constriction at base of propodeal neck not so deep as in the female; abdomen 
shorter than the thorax, ovate, not pointed at apex ; median tibiae weakly 
clávate and slightly compressed towards apex. Head and thorax lightly 
metallic blue-green; scape pale, flagellum dark brown or fuscous; legs includ- 
ing all coxae pale testaceous, the middle tibiae except narrow base black; 
apical tarsal joint blackish ; wings hyaline, without a fuscous spot. Otherwise 
like the female. 

The type material consisted of 5 females and 35 males reared from 
Phytophaga destructor by W. E. McConnell and P. R. Myers at 
Hanover and Carlisle, Pa. Eight additional specimens are now in 
the National Museum collection. 

EBVIB3W or LITEBATTIEE 

The species was first reared from puparia of the hessian fly by 
P. E. Myers at Hanover, Pa., in 1917 and described 5 years later by 
the present author. Myers subsequently (in 1924) published a short 
paper on the biology and morphology of the early stages, and more 
recently (1931) Hill and Smith jointly have published additional 
facts regarding the same subjects. 

H0BT8 AND LIFE HISTORY 

The species is normally a primary, solitary, external parasite of 
hessian-fly larvae and pupae, but it may develop as a secondary 
parasite through Platygaster zosine Walker, and possibly other fly 
parasites, according to Myers. It is said to attack both the spring 
and the fall generations of the fly. The egg is placed upon the host 
within its puparium, and development may take place upon either 
the larva or the pupa, according to Hill and Smith, who also state 
that five instars occur. The parasite emerges as an adult from the 
fly puparium. 

DISTBIBUnON 

The known distribution of this species is confined to Pennsylvania 
and Maryland and the Province of Ontario, Canada. 

The type material was from Hanover and Carlisle, Pa. Specimens 
have also been taken by McConnell and Myers at Andersonburg, 
Gettysburg, Montoursville, Perkasie, and Sellersville, Pa., and at 
Hagerstown, Md. One specimen in the National Museum collection 
was reared by H. D. Smith from a puparium taken at Mount Holly 
Springs, Pa.,'and another received from J. McDunnough was reared 
from a puparium taken at an unknown locality in Ontario, Canada. 

IMPORTANCE 

Myers recorded a maximum of 0.85 percent of the spring genera- 
tion and 1.5 percent of the fall generation of the fly attacked by this 
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snecies Hill and Smith state that in one instance a sample of 100 
flvnunarS taken in May from a field at Mount Holly Springs, Pa., 
HS 33 percent parasitization. The latter observation indicates 
that at times and under favorable circumstances the species may be 
an important factor in the control of its host. 

MERAPORUS CRASSICORNIS Kurdjumov 

(A) 12: 291,1924). 
Meraporm crassieomis is very similar to A^nbly^nerus ^Vet^o^ae 

Gahan. It differs, however, by having the dorsal aspect of the pro- 
notum shorter, almost transversely linear, the antennal flagellum 
sSüy shorter, the marginal vein not over one and one ha f tinaes 
?he length of the stigmal vein, the propodeum more rugulose be- 
tween the lateral folds, and the abdomen slightly broader m propor- 
tion to its length. 

Female -Length 2 mm.   Head a little broader than thorax, viewed from above 
nhn,^  three irmes  as  wide  as  thick  antero-posteriorly,  slightly  convex  in 
?ront broadly Zt not deeply concave behind; temples very narrow, less than 
nnP fouîth   he eye width i postocellar line much longer than ocellocular line 
?hP UttCT eaual to a little more than twice the diameter of an ocellus; oeelh 
Imall   the Telar triangle obtuse;  head viewed from in front broader  than 
l^h (about as 28:23) ;scrobe shallow but distinct; malar space equal   o ap- 
roximtrfv one third of the eye height;  eyes ovate, bare ; clypeus slightly 

rounded at apel; whole head finely reticulate-punctate, the c ypeal area with 
some very weak striae.    Antennae IS-jointed, strongly clávate, the flagel um 
rXr short    scape cylindrical, not reaching to front ocellus ;  pedicel fully 
iwice as long asthiok   about equal in length to the three ring joints and the 
fi^rfunide font combined; first two ring joints smaller than the third, which 
fsaboS twice al broad as long; funicle 5-jointed, t^«, ^^^ funicle   oint su^^ 
quadrate, second also subquadrate and broader than the first   toUowuig joints 
broader than long and successively increasing a little in  thickness, the  lasi 
imilcie'joint aiprLimately twice as broad as long; club ovate, as long as the 
three preceding funicle joints together, distinctly 3-jointed.    ibov&x  ramer 
«hnrf nnd comnact   not over one and one half times as long as broad, finely 
reticula?^^punTate ;• protl^rax short, transversely linear dorsally; mesoscutum 
mlceTis broad as long, not strongly convex, the parapsidal po^^es effaced 
irutellum as long as, or a little longer than, mesoscutum   subconvex    axillae 
broad V separated sculptured like scutellum ; propodeum short, without a neck, 
with welldeíeop¿d median carina and lateral folds, finely Punctate over   he 
whole surface,  the area between  lateral  folds  somewhat  wrinkled;   pleura 
mostly punctae but with a polished area below the postenor wing    Legs not 
TA; tarsfl-jotated; hind tibia with one spur; hind bas tarsus as l«ig as the 
ihree following joints together; hind coxae distinctly but not strongly scup- 
tuïed    Wings reaching beyond apex of abdomen, bare at base behind the sub- 
margnal vein; marginal cilia short; marginal and postmarginal veins equal, 
the stigmal vein over two thirds as long as marginal.   Abdomen broadly ovate 
a little longer than thorax, broadest at about apex of fi--«' tergite where it is 
broader than thorax; first tergite constituting approximately one fourth the 
total length of abdomen and perfectly smooth, following tergites shorter, sub 
equal and with very weak reticulations ; ovipositor concealed from above 

Head and thorax green with a slight coppery cast; scape pale testaceous 
flagellum brownish; mandibles fuscotestaceous; all coxae metallic green, au 
femora fuscotestaceous ; all tibiae and tarsi reddish testaceous ; wings hyaline. 

Described from one female specimen in the United States National 
Museum. According to the labeling this specimen was received 
from T. Cheviroff, St. Petersburg (now Leningrad), Russia, and was 
reared from Phytophaga destructor. It was first identified as Mera- 
porus crassicomis by the writer. 
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This species was originally described by Kurdjumov in 1923 from 
specimens reared from the hessian fly in the governments of Kiev 
and Poltava, Russia. The only other reference to it in literature 
seems to be that by Znamenski, who ranked it fourth in abundance 
among hessian-fly parasites in the Ukraine in 1923. 

Its known distribution is confined to the above-mentioned localities 
in Russia. 

Kurdjumov states that the adults emerge from puparia of the host. 
Otherwise its life history is unknown. 

ITIGUBB 17.—Arthrolvtua macuHpennig (Walker) : A, Adult female ; B, antenna of female ; 
C, antenna of male.    A, X   28. 

ARTHROLTTUS MACULIPENNIS (Walker) 

(Fig. 17) 

Pteromalus macuUpennis Walker, Ent. Mag. 3:191, 1836 ; Dalla Torre, Cata- 
logua hyinenopteroruni . . ., v. 5, i). 134, 155, 1898 ; Schmledeknecht, Hyinenop- 
tera, Pam. Chalcldldae, in Wytsnian, Genera Insectorum, facs. 97, p. 347, 1909. 

Pteromalus (Artlirolytus) punctatu» Thomson, Scandinavians Hymenoptera, 
V. 5, p. 158, 1878. 

Arthrolytus punctatus Dalla Torro, Catiilogus hynienopterorum . . ., v. 5, 
p. 1Í55, 1898 ; Sehmiedelineclit, Hyiiienoi)tera, Fani. Olialcididae, in Wytsman, 
Genera insectorum, fase. 97, p. 359, 1909 ; Girault, Canad. Ent. 43: 352, 1911. 

Arthrol)/sis m{widipermis Masi, Bui. Soc. Ent, Ital. 57:32, 1925, 
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Bolcaeus ceddomyiae Ashmead (male), Psyche 8: 137, 1897; Marchai, Ann. 
Soc  Ent. France 66: 83, 1897. 

Homoporus Inniger Ashmead (not Inniger Nées), Psyche 8: 137, 1897; 
Marchai, Ann. Soc. Ent. France 66: 83, 95, 1897 (spelled Uminer). 

DB»CSBIPTION 

The female of Arthrolytus Tncundipentùs may be distinguished 
from other related parasites of the hessian fly, except Mfrisoporus 
chalddiphagus and Polyscelis modestiis, by the distinct discal cloud 
in the fore wing. It differs from the first-named species by having 
the marginal vein not thickened, the antenna less slender and dis- 
tinctly clávate, the funicle 6-jointed, the club 3-jointed and not acute 
at apex, and the lateral folds and median carina of propodeum 
well developed. The male antennae are similar to those of the 
species of Merism but are much longer than those of any of the 
species in that genus except those of M. febriculosus Girault. The 
male is easily distinguished from MeHsm, however, by the complete 
lateral folds on the propodeum. It may be distinguished from 
P. trwdestus by the absence of a neck on propodeum as well as by 
antennal and venational characters. 

Female.—Length 1.6 to 2.5 mm.   Head  transverse,  a little broader than 
thorax, viewed from above approximately three times as wide as thick antero- 
posterlorly at the middle, slightly convex in front and rather broadly but not 
deeply concave behind, narrowing behind the eyes, the temples receding from 
the eye margins and approximately one third as broad as the eyes; ocelli in 
a low triangle, the postocellar line longer than ocellocular line, the latter about 
equal to twice the diameter of an ocellus ; head, viewed from in front, broader 
than high  (about 30:25), the cheeks rounded, the malar space eqnal to ap- 
proximately one third the eye height ; antennal scrobe shallow ; eyes moderately 
large, ovate, bare ; clypeus weakly striated or finely reticulate-punctate with a 
distinct tendency toward convergent   striation,   its   anterior   margin  slightly 
sinuous; remainder of head with close deep reticulate-punctate sculpture, this 
sculpture below antennae very slightly finer than on frons; vestiture of head 
sparse and inconspicuous and of a dark color.    (Mandibles and palpi not exam- 
ined.)    Antennae inserted below the middle but very slightly above the lower 
extremities of eyes, slightly incriissated,   13-jointed ;   scape   cylindrical   and 
slender, attaining the front ocellus ; pedicel slender, a little more than twice 
as long as broad ; two ring joints small, transverse, subequal ; funicle 6-jolnted, 
the first funicle joint narrower at base than at apex, longer than the pedicel and 
ring joints combined and longest of the funicle joints ; second also narrower 
lit base than at apex and about two thirds as long as the first; third about 
as long as broad ; fourth and fifth subequal and each a little longer than broad ; 
sixth distinctly broader than long and rather closely joined to the club; club 
short, ovate, 3-jointed, scarcely longer than the two prece<ling funicle joints 
combined, the two basal joints broader than long, the aiiical joint small and 
conical; funicle joints clothed with rather long, coarse, recumbent hairs, each 
joint with a single series of elongate sensoria which are located on the apical 
half of the segment ;  club joints also  with  one  series  of  elongate  sensoria 
whicli extend nearly the whole length of the segments.    Thorax a little more 
than one and one half times as long as broad ; prothorax with the dorsal aspect 
strongly transverse, not margined anteriorly, a little narrower than the meso- 
notum between tegulae, sculptured like the head and mesonotuni ; mesocutum 
about three fifths as long as broad   (l.'5:25), closely  reticulate-punctnte,  the 
punctures on the posterior middle portion a little coarser than anteriorly and 
laterally,  the parapsidal  grooves  weakly  impressed  anteriorly,  absent  poste- 
riorly;  sputellum a  little shorter tliiin  niesoscutuiii  and  ii   little more  finely 
sculptured than middle of mesoscutum, but with its extreme apex more strongly 
sculptured than the dorsum ; axillae widely separated, sculptured like scutel- 
lum; propodeum approximately half as long as scutellum, without a neck, the 
lateral folds and median carina well developed, spiracular sulci pi-esent but 
not deeply impressed, tlie area between lateral folds strongly punctate, laterad 
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of folds also distinctly punctate but not quite as strongly so as the middle area ; 
spiracles nearly round ; pleura strongly i)unctute except the usual smooth area 
along the dorsal margin. Legs normal, the hind coxae weakly sculptured on 
outer face. Fore wings reaching to apex of al)domen, about two and one lialf 
times as long as broad, bare at base for the length of subniarginal vein, closely 
ciliated on the disk ; marginal cilia very short ; marginal vein very slightly 
more than half the length of submarginal, distinctly a little longer than the 
postmarginal; postmarginal and stlgmal veins nearly equal, the former a little 
the longer ; hind wings with marginal fringe rather short. Abdomen conic 
ovate, about as long as the head and thorax, as broad or a little broader than 
thorax, practically smooth, subpetiolate, the petiole very short, ovipositor tip 
very slightly exserted. The abdomen is somewhat variable in shape, sometimes 
broader than the thorax and less than twice as broad as long, at other times 
fully twice as long as broad and about as broad as the thorax. 

Color of head and thorax dark metallic green ; abdomen more or less cupreous 
with the first tergite metallic green at base and usually with a testaceous trans- 
verse band at apex ; antennae brownish black with the scape entirely pale 
testaceous, the pedicel and ring joints usually more or less brownish testaceous ; 
legs, except coxae, testaceous, the femora frequently brownish ; fore and middle 
coxae often partly testaceous with the outer face metallic ; hind coxae mostly 
metallic ; fore wing with a fuscous cloud behind the marginal and stlgmal veins 
and extending nearly to the posterior margin. 

Male.—Length 2 to 2.4 mm. Antennae long and slender, nearly as long as the 
whole Insect ; scape not reaching beyond the front ocellus, cylindrical at base, 
the apical half slightly thickened, this enlargement sometimes forming a definite 
projection on the under side just beyond the middle and covered with small 
round papillae ; pedicel short, about one and one half times as long as broad ; 
both ring joints small and transverse ; first flagellar joint very slightly longer 
than the scape, cylindrical, 6 or 7 times as long as broad ; club not differentiated ; 
the joints from base to apex of flagellum beginning with the first joint beyond 
the ring joints having approximately the following proportions : 20, 17, 14, 14, 
12, 11, 9, 8. 11 ; all the fiagellar joints clothed with rather coarse hairs which 
are a little less than twice as long as the transverse diameter of segments, each 
joint also with 3 or 4 elongate sensoria toward the apex ; apical joint terminat- 
ing in a small tubercle. Abdomen subelliptical, about as long as thorax, 
petiolate, the petiole slender and about as long as broad. Head and thorax 
bluish green, the scutellum usually darker ; abdomen with a pale spot near 
base ; antennae black with the scape pale testaceous, the pedicel brownish ; legs 
testaceous, the coxae metallic, and femora varying from brownish testaceous to 
slightly metallic ; wings hyaline. 

BEVIEW   OF   LITíaiATÜBE 

Pteromcdws macvUipennis was described by Walker in 1836 from 
specimens collected in grass fields near London, England. It was 
next mentioned by Thomson in 1878, when he described Arthrolytus 
punctatus from specimens collected in Sweden and cited Pteromalus 
macuUpennis Walker as a probable synonym. Dalla Torre's catalog 
listed mcumlipemrds Walker in the genus Pteromalias and as doubt- 
fully the same as Arthrolytus fwactat'ws. Schmiedeknecht did the 
same. In 1925 Masi recorded the species from Italy and France 
under the name of Arthrolysis maoidipennis.^^ 

In 1897 Ashmead described Holoaem cecidomyiae from specimens 
reared by Marchai from the hessian fly in France, and at nearly the 
same time Marchai published this name without descr^)tion or com- 
ment in a list of the parasites of the ñy in France. In the United 
States National Museum collection is a male specimen bearing the 
name label in Ashmead's handwriting and also a small hand-written 

" Apparently Masi and also Euschka have confused the generic names Arthrolyais 
Foerster and Arthrolytus Thomson. The former has as a genotype Pteromalua «co6- 
riculus Nees and is Isogenotyple with Picroacytua Thomson. Arthrolytua Thomson Is a 
different genus, having as its genotype Arthrolytua punctatua Thomson, which Is a 
synonym of Arthrolytua maculipennia (Walker). 
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label " Type." This specimen also bears labels showing that it was 
reared from the hessian fly in France, and since it agrees with Ash- 
mead's description of the male, there can be no doubt that it is the 
type male of Ashmead's species. This specimen has been compared 
with a male specimen determined by Foerster as Pterom/ilus maeuili- 
pennis Walker and found to be apparently the same species. The 
female type of Holcaews cecidomyiae is not identified in the collec- 
tion by label. Associated with the type male in the collection is 
another pin without labels except for a small tab upon which is the 
figure 3, and bearing a card point upon which are mounted a male 
specimen of the same species as the male type and beside it a female 
which is easily recognized as Merisvis aestntctor. A third pin associ- 
ated with the male type bears a male of M. destructor and a female 
which the writer has identified as Arthrolytus maoidipevnis. This 
pin also bears a label " France " and a small tab with the figure 3 
exactly like that on the pin previously mentioned. There can be no 
doubt that all these specimens were received by Ashmead from 
Marchai. Comparison of Ashmead's description with the female of 
M. destructor shows it to fit that specimen completely, except in the 
matter of the antenna. His description of the antenna cannot apply 
to M. destructor, but it does fit very completely the antenna of the 
female identified by the writer as A. maculipennis. It appears cer- 
tain, therefore, that the two females associated with the male type 
were the basis of Ashmead's description and that he drew the main 
part of his description from the female of M. destructor but took 
the description of the antenna from the A. macuUpennis female. In 
view of the fact that neither of these specimens fits the description 
completely, neither can rightfully be considered the holotype of the 
species. The male, however, does agree with the description and it 
is therefore chosen as the holotype. 

The National Museum possesses a male and a female specimen 
identified by Foerster as Pteromalus maculipemiis Walker; also a 
male and a female identified by Kuschka as that species. These 
specimens were obtained through an exchange with the Naturhis- 
torisches Museum in Vienna, and were taken by the writer to the 
British Museum, where they were compared with Walker's types 
of P. maculipenms and found to agree completely. The above- 
discussed male type of Holcaeus ceciâ,oinyiae and the female iden- 
tified as A. macxätpennis associated with it have been compared with 
these specimens and found to agree in all essential details. 

J^J'^^'^^h*'*^ pwnctatus Thomson and Pteromalus macuUpennis 
Walker are certainly the same species. The specimens identified 
t»y Foerster as rrweiuipennis and found by the writer to agree with 
Walkers type also agree with Thomson's description of punctatus 
and with a specimen in the National Museum collection identified 
by bchmiedeknecht as Thomson's species. This species is the geno- 
type of Arthrolytus. It does not agree with the description of 
holcaeus, being excluded by the fact that the dorsum of the pro- 
thorax IS not acute anteriorly, the head is not triangular, and the 
conformation of the abdomen is different. 

In the same py>er in which he described Holcaeus cecidomyiae, 
Ashmead listed Homoporm Inniger (Nées) as a parasite of Maye- 
tiola avenae Marchai.   This record was also published bv Marchai, 

< 

tfh 
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but with the specific name spelled lanig-er. One female specimen 
is in the National Museum collection labeled " Hovvoporus Inniger " 
by Ashmead and bearing the further label " France , which estab- 
lishes it as part of the Marchai material identified by Ashmead. 
Another female specimen is labeled " Homoporus laniger." This 
specimen was also a part of the original material involved in the 
Ashmead and Marchai records, having been returned by Ashmead 
to Marchai at the time of the identification but again sent to the 
Museum by Marchai through L. O. Howard in 1921. Both of these 
specimens are Arthrolytus macidipeimis (Walker), not H. limiger 
(Nees). Presumably, therefore, the record of H. Inniger by Ash- 
mead and Marchai refers instead to A. maffulipennia, since no speci- 
mens of the true H. luniger have been found either in the material 
retained by Ashmead or among the specimens sent back to Marchai 
and subsequently returned by him to the Museum. 

The Girault reference is merely a quotation of the Walker and 
Thomson descriptions of the genus and species together with a 
redescription of the genus. 

LIFE   HISTOEY   AND   HOSTS 

The only host records for this species seem to be those by Marchai 
from Phytophaga destmotov and Mayetiola avenae, the first men- 
tioned under the name of Holcaeus cecidomyiae and the second as 
Homoporus luniger. In view of the apparent abundance and wide 
distribution of the species and the fact that it has been recorded but 
once from each of these common insect pests, it seems hardly likely 
that either of them is the normal host of the species. 

Nothing appears to be known of its biology except that the adult 
emerges from the puparium of its host. 

DISTBIBUTION 

Arthrolytus m/wuLipennis does not occur in North America, so far 
as is known at present. Apparently it is widely distributed in 
Europe. Walker recorded it from England, Thomson from Lapland 
to southern Sweden, Masi from northern Italy and France, and 
Ashmead and Marchai from the Vendée in France. Specimens in 
the collection determined by Schmiedeknecht are from Blankenburg, 
Thuringia, and one specimen identified by Euschka is labeled 
" Siegenfeld, Lower Austria." The specimen determined by Foers- 
ter is without locality label. 

IMPORTANCE 

This species is apparently of very little importance as a parasite of 
the hessian fly. 

EUPTEROMALUS FULVIPES   (Forbe«) 

(Fig. 18) 

Ceraphron destructor Say (in part), Jour. AeaO. Nat. Scl. Phila. (1) 1: 63, 
1817. 

Eurytonia destructor Herrick (in part), Amer. Jour. Sei. Arts 41: 153-158, 
1841. 

Pteromalus ? fulvipes Forbes, lil. State Ent. Rpt. 14: 47, 1885; Paclcara 
Amer. Nat. 19: 1105, 1885. 
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Merim« (Homoporus) aubapterus Elley, U.S. Nati. Mus. Proc. (1885) 8:416, 
D1 21 fig 2, 1886; Packard, Ainer. Nat. 19: 1104. 1885; Riley, Amer. Assoc. 
Adv  Scl. Proc. (1885) 84: 333, 1886; Enock, Entomologist 21: 203, 1888. 

FioüRB 18.—Eupteromnlu» fulvipeii (Forbes): A, Adult winged female; B, antenna of 
winged female; O. antenna of male; D. adult subapteious female; B, antenna of subap- 
terous female.    A and D, x  20. 

Mcrisus fulvipes Cresson, Synopsis of the families and genera of the Hymen- 
optera of America, north of Mexico . . „p. 242, 1887; Dalla Torre, Cata- 
logus hymeno|)terorum . . ., v. 5, p. 90, 1898; Viereck, in Smith, Insects of 
New Jersey    .   .    ., p. 642, 1910. 
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Merisus auhapterua Cresson, Synopsis of the families and genera of the 
Hymenoptera of America, north of Mexico . . ., p .242, 1887; Lindeman, 
Bui. Soc. Nat. Moscou (2) 1: 178, 1887; Viereck, Conn. State Geol. and Nat. 

^BaeoSts sub'apterus March¿l, Ann. Soc. Ent. France 66: 81, 1897; Osborn, 
U.S. Dept. Agr. Bui. (n.s.) 16:32, 1898; Felt, N.Y. State Rpt. Ent. 17 (Mus. 
Bul 53) • 721, fie. 3, 1902; Webster, U.S.Dept.Agr., Bur. Ent. Circ. 70: 12, 13, 
flK 16 1906; Felt, N.Y. State Ent. Rpt. 28 (Mus. Bul. 165) : 40, 1913 ; Webster, 
US. Dept. Àgr. Farmers' Bui. 640: 16, 20, flg. 17, 1915; Fyles, Ontario Ent. 
Soc. Rpt. 46: 56, 1916. ^ . „   K 

Homoporus subapterus Dalla Torre, Catalogus hymenoterorum . . - v. a, 
p. 91,1898; Viereck, in Smith, Insects of New Jersey . . ., p. 642, 1910; Meyer, 
Rpt. Appl. Ent. Leningrad 4: 241, 1929. .     ^ T^,      T „ „„ r> F;K» 

Micromelus subapterus Ashmead, in Smith, Insects of New Jersey . • •. P- •»». 
1900; Kurdjumov, Messager Ent. [Kiev] 2: 1, IMS ; Packard, Jour Agr Re- 
search 6: 377, 1916; McCoUoch, Kans. Agr. Expt. Sta. Tech. Bui. 11: 63, 67, 

^^^N¿micromelus subapterus Girault, Descrlptiones hymenopterorum chalcidoidl- 
carum variorum cum observationibus, no. 3, p. 4, 1917 ; Gahan and Fagan, U.S. 

''%'er^^¿m^us fulli^l Krs, Ent. Soc. Wash. Proc. 26: 222. 1924; Hill and 
Smith, Jour. Agr. Research 36: 153, 155, 1928. »o^   WA. 

Euptermnalus micropterm HUl and Smith (not Lindeman), Jour. Agr. Re- 

""ifero^Lf^'ro^fm-cTBlunck (Pteromalm MvipesVo^e^ and Merisus 
subiupterus Riley in synonymy of), Ztschr. Angew. Ent. 18: 588. laöi. 

DESOBIPTION 

Euvteromalus fwlvipes is extremely variable. Subapterous, half- 
winged, and fully winged individuals of both sexes are common. 
Furthermore, both sexes exhibit very marked variations in color. 
The coxae in both sexes may be either wholly testaceous or wholly 
metallic. Antennae of the male may be wholly testaceous or testa- 
ceous with the last fuñióle joint and the club fuscous or blackish 
The body color ranges from nearly dead black with a very slight 
aeneous tinge to strongly copper colored with greenish reflections on 
some parts. The subapterous forms are usually metallic "} cotór 
with legs, including their coxae, all reddish testaceous, while the 
winged forms are usually darker with the coxae more frequently 
metallic than otherwise, but occasionally a winged female with the 
coxae testaceous and the body strongly tinted with aeneous occurs. 
Intermediate stages both as regards color and extent of development 
of the wings are present.    Length may vary from 0.8 to 2.5 mm. 

The species may be separated from all other hessian-fly parasites 
except Euteromalus micropterm (Lindeman) and E. amencanus, 
new species, by the presence of a delicate but distinct canna bounding 
the occipital foramen. From both these species it may be separated 
by the longer first tergite and the finer and deeper punctation ot the 
scutellum and mesoscutum. In females of this species the farst ter- 
gite (not counting the short petiole) is usually about as long as broad 
Ind constituted approximately half the length of the abdomen, some- 
times a little less than half, sometimes distinctly more than halt, de- 
pending upon the ext«nt to which the apical tergites are retracted. 
Males have the first tergite longer than in the other species usualy 
about as long as broad, the apical segments frequently almost wholly 
retracted within the first but also frequently distended so that the 
first does not constitute nearly half the total length. 
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Subapterous female.—Length 1 to 2.3 mm. Head much broader than the 
thorax, thick antero-posterlorly, about twice as broad as thick at the middle; 
occiput slightly concave, distinctly margined by a delicate carina; ocelli in a 
low triangle, the postocellar line a little longer than the ocellocular, the latter 
equal to two or three times the diameter of an ocellus ; temples receding, less 
than half as wide as the eyes; antennal scrobes very shallow, almost absent, 
the irons slightly convex; head viewed from In front broader than high (about 
30:25); cheeks rounded; malar space equal to approximately one third the 
eye height; the malar furrow nearly effaced; eyes ovate, bare; clypeus not 
distinctly separated from the face, its anterior margin straight; clypeal area 
convergently striated, the rest of head strongly reticulate-punctate, this sculp- 
ture a little deeper on the irons than elsewhere ; mandibles rather stout, each 
with four teeth; maxillary palpi 4-jointed, the apical joint nearly as long as 
the other three together ; labial palpi 3-jointed. Antennae Inserted a little above 
a line connecting the lower margins of eyes, 13-jointed, weakly clávate; scape 
cylindrical, attaining nearly the front ocellus; pedicel a little more than twice 
as long as thick, very slightly longer than first funlcle Joint together with the 
ring joints ; two distinct ring joints, the first usually about half as large as the 
second, both transverse; first and second funlcle joints subequal and each 
usually a little longer than broad, sometimes quadrate; funlcle joints 3 to 6 
subquadrate or slightly transverse; club 3-jointed, not quite so long as the 
three preceding joints, ovate, rounded at apex ; elongate sensoria consisting of 
a single series on each of the funlcle and club joints. Thorax a little less than 
twice as long as broad ; prothorax short, pronotum strongly declivous and trans- 
versely lineolated or reticulated in front, the dorsal portion strongly transverse, 
a little wider laterally than at the middle, on a plane a little lower than meso- 
notum, reticulate-punctate, its anterior margin subacute without a marginal 
carina ; mesoscutuni convex, twice as broad as long, finely reticulate-punctate, the 
punctures close and deep, the parapsidal grooves very faintly indicated anteri- 
orly, entirely effaced posteriorly ; scutellum weakly convex, about as long as 
mesoscutum and similarly sculptured ; axillae broadly separated and sculptured 
like scutellum ; propodeum about as long as scutellum, with a broad neck which 
is set off by a slight transverse depression at Its base, without a median carina, 
the lateral folds usually indistinct except basally, the area between the folds 
and on neck with deep and rather coarse reticulate-punctate sculpture, laterad 
of the folds mostly smooth ; spiracles small, subelliptical ; spiracular grooves 
shallow and reticulate-punctate. Wings consisting of short hyaline stubs which 
usually do not extend beyond the base of propodeum. Legs normal, the hind 
tibia with one apical spur. Abdomen conic-ovate, subpetiolate, about as long as 
head and thorax together and usually a little broader than thorax, convex above, 
nearly smooth but with some very faint reticulations on all the tergites, the 
first tergite (not counting the petiole!) constituting half or a little less than half 
its total length, the second usually equal to approximately one fourth the first, 
the third to fifth tergites subequal or successively diminishing slightly in length, 
the sixth and seventh a little longer and subequal; first to fourth tergites each 
with a single transverse row of pale hairs, following tergites with more than 
one row ; apex of ovipositor sheaths barely exserted. 

General color aeneous; abdomen black, the first tergite usually more or less 
metallic green; flagellum black; scape, pedicel, and all legs, including their 
coxae, usually pale testaceous ; mandibles testaceous with their teeth dark 
brown ; palpi more or less metallic. 

W'mned female.—Like the subapterous form except in the following particu- 
lars : The wings may vary from less than half normal in size to fully developed. 
The fully" developed fore wing extends a little beyond aipex of abdomen and is 
about two and one half times as long as broad, bare behind marginal vei,n, 
normally ciliated beyond ; marginal cilia short ; submarginal vein more than 
twice as long as marginal ; postmarginal and marginal veins subequal ; stigmal 
vein two thirds as long as marginal, curved, slightly thickened at apex, the 
stylet usually distinct. In Individuals having the wings smaller than normal, 
the postmarginal and stigmal veins may be equal and less than half the mar- 
ginal, the stigmal vein not at all thickened at apex, and the stylet may be 
entirely absent. The lateral folds on propodeum are usually distinctly devel- 
oped from base of propodeum to the base of the propodeal neck. The head is 
usually a little less thick antero-posterlorly, in some individuals fully three 
times as broad as long as viewed from above.   The body color may vary from 
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strongly aeneous to blackish with only ^^^^^^^^^^^^^ 

Ur n.ore or 1-« -etalUc    The -^»f^^e ^mo "tlen.ler than In the female 
Jfaie.—Length 0.9 to 2.á "»^i-,.^"íf""7.{í;"^,.p„_ f^m base to middle of 

REMARKS   ON  VARIATION 

The astonishing variability of the species is |^«t ef ^.^y «,f XÍhe 
for    The presence of both winged and subapterous forms ot the 

male was^recorded by Kiley, bu\without -ention of wmged males 
and without reference to the variations m color of both sexes Kiley 
îemaTked that the proportion of the wingless to the winged forms 
varied at different seasons and in different parts of the country, a 
Itatement that is borne out by the present study. In discussing 
Eüt^remark, Osborn express/d the opinion that tKere may te much 
fhe same retardation of development fn this parasite as in the host, 
and Zt the'appearance of aàults in autumn or m the foUowmg 
spring may be a matter of conditions. 
^Tny doubt that may have existed regarding whether or not th« 
subapterous and winged individuals were representatives of the same 
sn Jes was dispellel by the work of C. M. Packard, who bred a 
SpWis female from a winged parent and who also observed 

subapterous males mating freely with J^i^g^V'"íí McConneU a¿ 
lished notes on experiments conducted by W. R. Mcüonneli at 
Erstown, Md., a winged female with all red coxae produced five 
males' the coxae of all of which were metallic, thus showing that this 

'^STnr4itÄ;fand Osborn's statements regarding the appear- 
anee of the different forms at different seasons and ^ different parte 
of the country, it appears from study of the material at hand that the 
deveCnient or noSSevelopment of wings and ^if vences in cc^or m 
this species are related, to a large extent at least, to the 1«"^*^ of ^he 
developmental period as determined by temperature and h^imidity 
The subapterous form is the common one in the Mississippi Valley 
during the hot summer months of July and August and may occur 
as far north as Ontario, Canada, in August.   The winged form, on 
the other hand, occurs in late autumn anH early spring in the Missis- 
sippi Valley aAd seems to be the commoner form m such sections as 
North Dakota, Oregon, and the mountainous portions of the eastern 
part of the United States, where the mean temperatures are rela- 
Tvelylow and the developmental period is correspondingly longer. 
Overwintering individuals seemingly are usually, if not always, 
winged. 
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The color differences apparently coincide more or less closely with 
the differences in wing development and are probably governed 
largely by the same factors. The subapterous form and an occasional 
winged individual have the coxae testaceous while the winged form 
as a rule has dark coxae and a less metallic-colored body. 

BÏWIEIW   OF  LITERATÜRB 

The subapterous form of this species was first mentioned in 1817 by 
Say when he characterized it as a form of his Ceraphron destructor 
which had cast off its wings. Herrick likewise considered it as 
doubtfully belonging to Say^ species which he treated in the genus 
Eurytoma, but he disproved Say's theory of the casting off of the 

In 1885 Forbes described the rudimentary winged form in both 
sexes from specimens reared from hessian-fly puparia collected at 
DuQuoin, Marshall, and Robinson, 111., naming it Pteromalmf 
fulvipes.   In the same year and at nearly the same time the de- 
scription of Merisus {Homoporus) subapterm by Riley appeared. 
Riley's description was based upon specimens reared from hessian-fly 
puparia at Cadet, Mo., and included winged females as well as subap- 
terous females and males.    A review of the Riley and Forbes papers 
by Packard (1885) mentioned both names, and one by Kiley m 188b 
suggested that the two descriptions probably referred to the same 
species.   In his Synopsis of the Hymenoptera of North America, 
Cresson, in 1887, listed both names in Merisus and indicated that they 
were the same species, but he did not give preference to either nanie. 
In the same year Lindeman mentioned suhapterus as a parasite of the 
fly in North America.    Enock in 1888 listed Merisus (Homoporus) 
suhapterus as having been reared by him from the fly in England. 
Marchai in 1897 mentioned suhapterus as an American parasite of the 
fly, placing it in the genus Baeotomus, and in 1898 Osborn referred to 
it under that name and stated that it was second in importance only 
to M. destructor as a parasite of the fly.   At the same time fulvipes 
was cited as a synonym by Osborn.    Dalla Torre in 1898 cataloged 
suhaptei-us in the genus Homoporus with fulvipes as a synonym but 
at the same time also listed fulvipes in the genus Merisus.   In 1900 
Ashmead transferred suhapterus to Mioromelws.   The species was 
figured and discussed briefly by Felt in 1902, and by Webster in 1906 
and again in 1915.   In 1913 Kurdjumov listed the species as a para- 
site of the fly in Russia and expressed the opinion that it was prob- 
ably the same as Micromelus rufomaculatus "Walker.    Viereck, in 
the 1910 edition of Smith's Insects of New Jersey, listed suhapterus in 
Homoporus and fvlvipes in Merisus and in the catalog of Hymenop- 
tera of Connecticut published in 1916 described suhapterus in Merisus. 
Packard gave a detailed account of the life history of Micromelus 
suhapterus in 1916.   In 1917 Girault erected the genus Nemicromelm 
and named Merisus {Homoporus) suhapterus Riley as the genotype, 
with Pteromalus fulvipes Forbes as a synonym.    However, in 1924 
Myers definitely established the fact that the description of P. ful- 
vipes Forbes appeared in print and was distributed at least 2 weeks 
in advance of Riley's description of suhapterus and in accordance 
with the accepted rules of nomenclature recognized fvlvipes as the 
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valid name for the species with mbapterus Riley as the synonym. 
The generic name Nendcrm>ielm Girault was accepted by Myers. 
Hill and Smith in 1928 mentioned the species in a paper ni which the 
Satus of hessian-fly parasites in Pennsylvania, Maryland and Vir- 
gfnia was discuss^ed- In 1929 .Meyer. again listed Mtcrcm^Im 
suhapterus as a parasite of the fly in Russia. ir^^Uoc,   nnrl 

Blunck  in  1931  placed  both  PteroTJidus  fvivipes  Forbes  and, 
Merisus  {Hmnoporm) svhaptems Riley in synonymy with Merw- 

^ToHÉtummlTS- the literature it will be seen that tMs 
species has been placed at various times under no less than eight 
different genera. It is therefore with a sense of regret that the 
writer is fompelled to place it under still a different generic name. 
It obviously has no relation to Ceraphron or Em^toma, belonging 
in an entfrely different family. It is at once separated from 
Pter<mialus, Merkus, Micrarmlus {-=Ba^otomus)^^náHonwrmni8 
by the fact that the occiput is distinctly margined. It also ditters 
from Pter(ynuüus in the shape of the head in venation, and in 
abdominal characters, while from the other three named gef^-a it 
differs by obvious antennal and propodeal characters as well as in 
habitus. The margined occiput, venation, neck on the propodeum, 
shortly petioled and conic-ovate abdomen, as well as all other char- 
acters place it in Eupteromnlm Kurdjumov, a genus many species 
of which have similar habits of parasitizing Diptera. bince 
Eupteromalus is an older name than Nemkrorwelus, the latter was 

unnecessary^^ names fulvipes Forbes and svhapterm Riley undoubt- 
edly refer to the same species. Also there can be no Question but 
that Myers was correct in stating that fvZvipes was published tirst 
and hence is the name to use. ,,,,,.,• 

The conclusion by Biro, published by Blunck, that this species is 
identical with Meraporm gramvnicola Walker is certainly erroneous. 
The writer has studied the type of grmiimcola m the British 
Museum and found it to have an immargined occiput, a 5-]ointed 
funicle, and a propodeum which is without a distinct neck, characters 
which definitelv mark it as generically, as well as specifacally, 
different from fulvipes. 

HOSTS AND LIFE  HISTORY 

So far as known, this parasite normally attacks only Phytophaga 
aestrwotar, although in one instance, according to Myers unpub- 
lished manuscript, a single specimen of it was reared from a pu- 
parium which contained also an adult of Platygaater, and observa- 
tions published by Packard in 1916 indicate its ability occasionally 
to develop as a secondary parasite. 

Normally, however, it is a primary, solitary, external parasite 
of the hessian fly. According to Packard, the egg is deposited in 
the flaxseed and the resulting larva feeds externally upon the host 
larva or pupa until full grown, when it pupates within the fly pupa- 

i^The reference to Eupteromalus micropterus by Hill and S"»»» *« » mUldentlflcaHon 

6685°—33—6 
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rium. The number of instars is said to be five. The egg .stage ranged 
in Packard's experiments from IVz to 5 days, the larval stage from 
7 to 10 days, and the pupal stage from 7 to 13 days. Little is known 
of the seasonal history. Emergence dates on the specimens exam- 
ined range through all the months of the year, but since many of 
these specimens were reared under laboratory conditions these dates 
do not give a true picture of the seasonal history. It appears likely 
that several generations occur in certain localities. 

DISTRIBUTION 

The writer has seen no specimens of this species from Europe, and 
although it is recorded from England by Enock and from Russia by 
both Kurdjumov and Meyer, none of these writers described or fig- 
ured the specimens in question. It is therefore impossible to con- 
firm or deny its presence in the Old World. 

In North America Eupteromalm fulvipes is widely distributed. 
Specimens at hand, together with records by the Bureau of Entomol- 
ogy, show it to have been reared from the hessian fly in Illinois, 
Indiana, Iowa, Kansas, Kentucky, Maryland, Michigan, Minnesota, 
New Jersey, New York, North Carolina, Ohio, Oklahoma, Oregon, 
Pennsylvania, Tennessee, and Virginia. Specimens from Ontario, 
Canada, are also in the National Museum collection. The above 
records embrace an area extending from Ontario, Canada, to North 
Carolina and westward to Oklahoma and Kansas and in the North- 
west to Oregon. In the Mississippi Valley and eastward its distribu- 
tion seems to be general, as indicated by numerous individual records 
from those States in which extensive investigations have been pur- 
sued. In all probability its distribution actually embraces an area 
somewhat wider than that indicated. It apparently does not at 
present occur in California. 

IMPORTANCE 

Opinions vary as to the usefulness of this species in controlling 
the fly. Early writers ranked it as second only to Merisws destructor, 
but Hill and Smith consider it of very minor importance, at least 
in the Middle Atlantic States. 

BUPTEROMALUS AMERICANUS, new apeci« 
(Fig. 19) 

Eupteromalies americanus can be separated from E. fulvipes by 
the shorter first tergite, the shallower and very slightly coarser punc- 
tation of the mesoscutum and scutellum, and certain differences in 
color, of which the most striking is the fact that the scape, except 
at the base, and the pedicel are fuscous or brownish. As elsewhere 
pointed out, it is extremely similar to E. micropterus Lindeman 
and may eventually prove to be that species. The two can be dis- 
tinguished only by very slight differences in color and sculpture, 
E. rmcropterus being distinctly greenish with slightly coarser punc- 
tures on the mesoscutum and scutellum. 

Female.—Length 1.5 to 2.3 mm. Head transverse, a little broader than 
thorax at tegulae, nearly three times as broad as thick antero-posteriorly at 
the middle, moderately concave behind and very slightly convex In front; 
occiput distinctly margined;   ocelli in a  low  triangle,   the postocellar  and 
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ocellocular Unes subequal, the latter approximately three times the diameter 
of an ocellus; temples strongly receding, less than half the width of eyes; 
antennal scrobe shallow; head, viewed from In front, broader than high (about 
as 30: 25) ; malar space equal to approximately half the eye height, the malar 
groove nearly effaced ; cheelss convexly rounded ; eyes ovate, moderate in size, 
bare; clypeus not distinctly set off from face, finely convergentiy striated, its 
anterior margin slightly sinuous or nearly straight; mandibles each with four 

PlODRB 19.—Eupteromalus americanus Gahan : A, Adult female ; B, aotenaa of female ; 
C, antenna of male.    A, x 26. 

teeth, the teeth all acute and subequal ; maxillary palpi 4-Jolnted, the last joint 
a little longer than the two preceding together ; labial palpi 3-Jolnted, the first 
and third joints subequal, the secimd very small ; whole head strongly reticulate 
punctate, the clypeal area finely convergentiy striated. Antennae Inserted on 
a line with lower extremities of the eyes or slightly above such line, weakly 
clávate, 13-iointed; scape extending nearly to the front ocellus, cylindrical; 
pedicel about twice as long as broad, subequal in length to the two ring joints 
and first funicle Joint combined ; second ring joint about twice the size of first ; 
first funicle joint very slightly longer than broad, second to fifth subquadrate, 

m 
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.V.     >,♦», c,iia-h«v hrnfl.lt^r than lonK; club distinctly 3-jointed, elongate ovate, 
n^nt l*t„i fs the Crthrœ fuS joints combined; each funlcle and club 
?nlnt w th a slngll ser es of elongate sensoria which extend about two thirds 
îhi tn»îh of eafh seCTient.   Thorax about one and one half times as long as the 'f"8th of each segment    i u ^^^^    ^^^^^^ ^^^^^^^^ ^^^^ ^^ 

Si/imSu^° mZliutum tw?c^ as broad as long, the parapsldul 
Lróoí^s sMrply fmpre'ssed for approximately two thirds the length of mesoscu- 
fZ efface posteriorly; scutellum about as long as mesoscutuni, moderately 
onnvei SlCbrottdi; separated at base; the punctures on mesoscutum 
Zsetho^e on posterior middle slightly larger and deeper than elsewhere ; 
junctures on scutellum a little ttner and shallower than on mesoscutum; axillae 
Atura Uke scutellum; propodeum shorter than scutellum with a promment 
Äwiitch 1« constricted at base above, lateral folds distinct and complete and 
nmXn carina usually present; the area between the folds much more 
closed punctate than he scutellum, laterad of the folds mostly smooth or 
wS shagreenecl and hairy; sjUracular sulci impressed and usually not 
7oTeolate spirS elongate ovate or elliptical. Legs normal Fore wuig about 
loveoiaie, .111 » broad, bare at base for the whole length of 
s^marS ven,Targfnal c^^ vein a little more than 
tw^œ as long as marginal; postmargüial vein longer than marginal; stigmal 
vrin three fourths as long as marginal, only slightly thickened at apex, the 
stvLt usually present but short; hind wing more than three times as long as 
broad and reaching nearly to apex of abdomen in normaUy winged Individuals 
Ablmen conten Vitras long as head and thorax or nearly so about as broad 
as thorax convex ab¿ve, and practically smooth; first tergite (except the very 
8hort petîoîërJistlnctly broader than long, forming approximately one third 
the len^h of abdomen, perfectly smooth and bare except for a patch of hairs 
on each side near base;7econd tergite one third to nearly one half as Imig as 
flr«rsmooth or with o¿ly very faint traces of reticulation, and bare; third to 
fifth tÄ subequarànd eich about half as long as second the third and 
fourth bfre the fifth with a transverse row of short hairs; sixth nearly as long 
as second   í'üntly reticulated and sparsely hairy; seventh short;  ovipositor 

^Ä dÄSnfslT'wUhTs'ght aeneous tinge; abdomen shining blacU with 
nn aeneous tinge the first tergite often more or less bluish or greenish ; anten- 
"L black or Sish with the'pedicel and most of «cape fuscous or dark b^own, 
t\ie base of scape testaceous; all coxae concolorous ^'th the thorax, femoia, 
tibiae and tarsi varying from bright testaceous to dark brown, the femora 
usually somewhat darker than their tibiae ; wings hyaline 

l/a/e—Length 14 to 1.9 mm. Antennae more slender than in the female, ana 
loss davateT pedicel about as long as ring joints an.l first funicle joint ; ring 
olntsneari; ^al; first funlcle joint variable, usually distinctly longer than 

broad, but less than twice as long as broad, frequently no lonff than moad 
sixth joint quadrate; club slender, conico-cylmdrical, and about equal to tne 
thrJ¿ preceding joints; wings fully developed like those o the témale and 
reaching much beyond apex of abdomen. Abdomen retracted apically in ueaa 
spec mens, the first tergite transverse but constituting half or more than ha f 
the length of abdomen and 2 or 3 times the length of the second tergite, the 
following tergites often almost entirely retracted. ^„„„„v ¡rreen 

Color more strongly aeneous than in the female, the frons often brassy gr^n 
The eyes vary in size from nearly normal, as in the female, to «n«'« larger 
than those of the female. In specimens with small eyes the malar space is 
often fully half as long as the eye, the ocellocular line is more than twice a 
long as the diameter of an ocellus, and the frons is broad; while 1» those witn 
large eyes the malar space is sometimes less than one fourth the length or ui^ 
eye, the ocellocular line is scarcely longer than the diameter of af oce"us, anu 
the frons is correspondingly narrowed. So far as the material at hanü snows 
the wings are always developed and functional, but they vary to ^in^J^rg^ 
in size.   None has been seen in which the wings do not extend beyond tne apt. 
of the abdomen. ,        ,       ,      „* <-v,i<. s^nwies is 

The diffeivnce between small-eyed and normal-eyed males of tnis ^P*^"V., 
«o striking that with only a few specimens for examination one would nai^ 
suspect  that the two  forms are the same  species.    Exam nation  of a  ii^f,^ 
number of specimens shows considerable gradation but still migni leav 
in some doubt as to the real relationship.   That the two i»™»«,"® fearing 
species, however, is definitely proved by the series of bred specimens oeariuB 
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Sacramento nos. 19938 and 19939, mentioned in the enumeration of paratypes. 
The female parent of this series has normal eyes. The male parent lias un- 
mistakably large eyes. The progeny of this pair consist of 5 females and 7 
males ; and in all the progeny, both male and female, the eyes are normal, 
unfertilized females of the species normally produce only males, and it is quite 
certain, therefore, that this female was fertilized. The notes on this experi- 
ment by M. C. Lane show that the mating of this pair took place under his 
observation and that the female deposited 45 eggs, of which 13 develoiied Into 
adults. ^   ,^ 

Type locality.—Birds Landing, Calif. 
y¡,pe._Catalog no. 44839, U.S. ISfutlonal Museum. 
Described from the following material, all reared from Phyto- 

phaaa destructor; Holotype female reared by M. Marshall at Birds 
Landinfi, Calif., June 20. 1923, under Sacramento no. 23125; allotype 
male and 6 female and 11 male paratypes, all progeny of the holotype 
female, reared at the same place and by the same collector, and 
bearing the same laboratory note number as the female parent, the 
emergence dates ranging from July 14 to August 2, 1923; male par- 
ent of the above allotype and paratypes and bearmg the same data 
as the holotype ; 1 male and 1 female reared at Birds Landing, Calif., 
June 10, 1919, by M. C. Lane under Sacramento nos. 19938 and 
19939, respectively, together with 5 females and 7 males of which 
this male and female were the parents; 1 female reared by Lane at 
Birds Landing, Calif., June 17, 1919, under Berkeley no.  19951, 
together with a male and female which are her progeny.    Other 
paratypes from Birds Landing reared by Lane in 1919 bear Berkeley 
nos. 19892, 19909. 19910, 19920, 19923, 19927, 19931, 19936, 19950, 
19961, 19971, 19972, 19986, 19987, 19992, 19996, and 191070.    Still 
other paratypes are: 8 males, all progeny of 1 female, reared by 
C. M. Packard at Salinas, Calif., under Pasadena no. 16181 ; 1 fe- 
male parent and 6 of her progeny from Concord, Calif., under 
Berkeley no. 19935, Lane collector; 1 female, Berkeley no. 19917, and 
4 of her progeny including 1 of a second generation, the progeny 
numbered, respectively, 19993, 19998, 191040, and 191746, all from 
Concord, Calif., Lane collector; 2 specimens bearmg Berkeley no. 
19371, 3 specimens, Berkeley nos. 19502, 19158, and 19315, all from 
Concord, Calif., Packard collector; 2 specimens, Berkeley nos. 16140 
and 16170, Salinas, Calif., Packard collector; 28 specimens reared 
at Forest Grove, Oreg., by M. M. Reeher under Forest Grove no. 2a 

Other material of this si)ecies examined, but not included in the 
type series, bear the following records: Centralia, Wash., Reeher 
collector. Forest Grove nos. 19-40B and 19-40B A ; Forest Grove, Oreg.. 
Reeher collector. Forest Grove nos. 20-lGB, 20-2B, and 20-2BA; 
Kent, Wash., Reeher collector. Forest Grove no.  19-39B;  Forest 
Grove, Oreg., M. C. Lane, Forest Grove no. 18-34G; Dickinson, 
N.Dak., C. N. Ainslie, Webster nos. 23393 and 24218; Beach, N.Dak., 
C. N.   Ainslie  collector,  Webster  nos.  24206,  24229,  and 24236; 
Finnegal, N.Dak., F. M. Webster collector, Webster no. 2027 ; Tower 
City, N.Dak., G. I. Reeves, Webster no. 3106; Onawa, Iowa, C. N. 
Mnslie, Webster no. 24205; Charleston, Mo., J. R. Horton; Okemos, 
Mich., Mich. Agr. Coll. Exp. no. 770. 

HOSTS   AND   UFE   HISTORY 

This Eupteromalus is not known to attack any host other than 
Phytophaga destructor. 
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Its life history is not known to the writer, but it is believed to be 
a primary solitary parasite which feeds externally upon the host 
larva within the puparium or flaxseed and emerges therefrom as an 
adult. 

DISTBIBUTION 

As may be seen from the foregoing records, this species has been 
found in California, Oregon, Washington, North Dakota, Iowa 
Missouri, and Michigan. It seems to be common in all these States 
except Missouri and Iowa.    Apparently it does not occur in Europe 

Some features of the distribution of this species are worthy of 
special note. Perhaps the most interesting is the fact that where 
It IS commonest E. fvlmpes appears to be either absent or rare, and 
where Ä. fulmpes is most plentiful E. americanus is seemingly rare 
or absent. The two species overlap to some extent, both being pres- 
ent along the northern border of the United States from Oregon to 
Michigan. In California E. americanm alone is present; in Oregon 
fflwtencanw IS apparently common and fulvipes rare; in North Da- 
kota and Michigan the two seem to be about equally common; in 
Iowa and Missouri fulvipes is the common species and americarms 
apparently uncommon, while east of the Mississippi Kiver, except in 
Michigan, ammm/iw does not occur in the material studied. Con- 
sidering this distribution in conjunction with the close relationship 
of the two species and the great variability exhibited by both, one is 
led to wonder whether, after all, the supposed specific differences are 
really anything more than extremes of variations brought about by 
climatic influences which tend to shorten or lengthen the develop- 
mental period. Only careful breeding experiments can settle this 
question. 

IMPOBfTANOB 

In California and throughout the northern tier of States from 
Michigan to Oregon this parasite apparently is of considerable im- 
Fp^.S'^'Vf """^ «ly. judge by the frequency with which it is col- 
wî ñf •? f f"^^ '', ^"i""^" ^^ ^*' however, to form much of an 
i^X l^ relative value in control of the hessian fly as compared 
to the other and better-known species. 

EUPTEROMALUS MICROPTERUS (Lindeman) 

Meri««, tet^áit« var mioroptem Lindeman. Bui. Soc. Imp. Nat. Moscou 
\,¿) i.i«j, 1887, Ormerod, Entomologist 20:317  1887 
VvlZl*m^k^lll^ Ashmead. Psyche 8:83, 1807; liarchal, Ann. Soc. Ent. 

skfXitX^ÄrS*«.^"'^^!'"??^' Messager Ent. [Kiev] 2:3, 1913; Znamon- 
(A) 12 oqi ^^L^^^i,- «ta., Ent. Dept. Bui. 2, 1923 (abstrnct in Rev. Appl. Ent. 
^ ¿2Z        '     ^^' ?^®*''"'' ^Pt- ^PPl- Ent. Lenigrad 4: 241, 192!) 
mTnSaZZu'^Zllu'T''' ^''^*'»* i^t^'-^^f^-^ yavlmitroptem, Linde- man and Baeotomm ooxahg in synonymy of), Ztschr. Angew. Ent. 18: 588, 1931. 

DESCRIPTION 

Eupteromalmndcropterus is very similar to E. fulvipes in habitus 

characteristics f' '* "'''^ ''" distinguished by the following 

1uV^^T'^Z^^kf}íT^' '""•'? """''"^ "»"» *n Mwpeg; head thinner than in 
fShe wld h t^n^ r.\'.''r''<^ ^l*'"'«^'' antero-posteriorly; viewed from In iront the width to the height is in about the ratio 30 to 24; postocellar line 
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very slightly longer tlmn ocollocular, the latter equal to 2% to 3 times the 
(Iiaraeter of an ocellus ; temples poorly defined, strongly receding from the eye 
inarKins. Antennae inserted slightly below the middle of head ; pedicel shorter 
than In fulvioeit, iihout twice as long ns broad, not longer than first funlcle 
Wint plus the ring joints; first, second, and fiilrd funlcle joints a little longer 
than broad, fourth to sixth subquadrate. Thorax about one and one half times 
as long as broad : parapsidal grooves shallow but distinct anteriorly, effaced 
posteriorly ; propodeuni not so long as scutelluni, the neck with a deep con- 
striction basally above, the lateral folds strong and complete ; the ar«a between 
^Lf^I' ^"«r^'y Pr'^i''^^' "''*''■"•' °^ *•>« '"•i's "»»stly punctate, the spiracles 
elongate oval or elliptical. Fully developed wing about two ¿nd one third 
times as long as broad, the venation as in fuMpes. Abdomen as broad as 
thorax, a htte more robast than usual in fulvipes, conic-ovate, convex above 
the first tergite much broader than long and constituting less than half the 
length of abdomen, the second tergite one third as long as the first, the first 
tergite perfectly smooth and polished and without a transverse row of hairs, 
the second to fourth also polished and bare. Color bluish green with little or 
no aeneous cast; the scape, at least aplcally, and the pedicel more or less 
(lark fuscous; the fiagellum brownish to black; the coxae all metallic green; 
the remainder of legs pale yellow. ' 
on^n'^r^.'^^lli'^i''"'" """ """^^ o' fulvipes by being metallic green In color 
from mprJ «'ili?*cf ?* T^u^ "'°'L^ transverse. Wings varying In development 
«nTrn^f ■ H -^ ^V'^^ *"* ^^""^ °* "°™"1 I'^ngth, but the coxae, even In sub- 
apterous individuals, metallic.    Funlcle joints variable in length but In tvpl- 
carina ** *"" ^^^"^ '"'''"''•   P'^P«'«^"'» "dually with a weak median 

No subapterous females have been seen, but the wings of at least 
two ot the specimens studied are distinctly smaller than the normal 
winff, and it is probable that subapterous females do occur. 

The relatively shorter first tergite, the slightly shorter antennal 
pedicel, the slightly larger punctures on scutellum and mesoscutum, 
together with the more distinctly green color of the head, thorax, 
and abdomen, will have to be depended upon for separation of this 
species  from   the  fully  winged form of fulvipes having metallic 
COXäG* 

REVIEW   OF   UTEBATUBE 

This species was first described by Lindeman, who characterized 
It as a variety of his Meiisus intermedius, a species now considered to 
bv the same as M destructor (Say). Lindeman's specimens were from 
Kussia. Miss Ormerod records sending to Lindeman specimens 
which were reared in England from the hessian fly and which he 
determined as belonging to M. intermedius var. mioropterus 

Baeotonms coxalis Ashmead was described in 1897 from specimens 
reared by Marchai m France, and reference to this identification was 
made by Marchai at nearly the same time that the original descrip- 
lon vvas published. Ashmead indicated both PMitovhaqa destruc- 

tor ímáMm,etiola averse (Marchai) as hosts, but Marchai noted only 
the last-named species. 

In 1913 Kurdjumov described Eufteromcdus arvemis in a paper 
dealing with the Pteromalidae parasitic upon the hessian fly in Rus- 
sia, and this species was subsequently mentioned as a parasite of the 
T^B" rf'^ ^ ^^*^ Znamenski and Meyer. On the authority of 
U Biro, Hans Blunck, in 1931, placed Lindeman's Merisus intermedius 
var. mtcropterus and Ashmead's Baeotomus ooxalis in synonvmv 
With Meraporus graminicola Walker. 

In the United States National Museum are 5 male specimens and 
i iemale mounted with minuten pins on a piece of cork and bearing 
the label    Mensus vntermediua var. mioropterus Lindeman."   The 
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writer has been assured by L. O. Howard that these specimens were 
originally received from Lindeman himself and that the label is in 
Lindenian's handwriting. Howard believes that they represent a 
part of Lindeman's type material. These specimens have been com- 
pared with Ashmead's types of BaeotoTnvM coxalis comprising 1 
female and 4 male specimens and have been found to agree perfectly. 
The specimens of both Lindeman and Ashmead seem to fit the 
description of Ewpteromalus arvensis Kurdjumov in every particular. 
Kurdjumov states that he found specimens of arvensis among Linde- 
man's types of Merhua intermedivs, but for some reason he failed to 
recognize these as belonging to the variety micropterU'S, which he did 
not mention. There seems to be no doubt that both coxalis and 
arvensis are identical with micropterus; and since the Lindeman 
name is the oldest, the species should be known as Eupteromalus 
rmcropterus (Lindeman). 

This species is not a synonym of Meraporus graininieola Walker, 
as treated by Blunck. The type of graininieola which the writer saw 
in the British Museum in 1927 differs from micropterus by having an 
immargined occiput, a 5-jointed funicle, and a propodeum which is 
short and without a distinct neck at the apex. These characters not 
only separate the species specifically but place them in different 
genera according to the present understanding of Pteromalidae. 

The National Museum possesses one additional female of this 
species received from T. Cheviroff, Leningrad (St. Petersburg), 
Russia. This was originally mounted on the same pin with the 
specimen elsewhere referred to in this paper as Merap&rus crassicomis 
Kurdjumov. Both species had been originally identified by someone 
as Ceraphron destructor Say. 

In addition to the above-noted European material there are in the 
National Museum collection two females and several males which 
appear to be thoroughly typical representatives of micropterus and 
which bear the label " Wooster, Ohio." These specimens have proved 
very puzzling. They carry the identification label " Merisus destruc- 
tor Say ", and on one pin is the label " C. destructor ", indicating that 
they were reared from the hessian fly. It is believed that they were 
originally obtained by F. M. Webster about 1890 to 1900, but their 
exact history cannot now be definitely traced. Of the many hun- 
dreds of specimens since reared from tne fly in North America, none 
seems to agree exactly with these sjiecimens. It seems incredible, if 
this species was actually established in America many years ago, that 
it should not have been again reared. For this reason, also t)ecause 
Webster is known to have received samples of hessian-fly parasites 
from abroad, the writer is inclined to question whether these speci- 
mens were actually reared from material collected in Ohio. It seems 
possible that they may be European specimens which have been 
wrongly labeled. 

The species described in this paper as Eupteromalus americanus, 
new species, is extremely similar to micropterus^ and at one time 
specimens of it were identified by the writer as that species, this 
identification forming the basis for the use of that name by C. M. 
Packard in 1928." At that time, and because of the above-mentioned 
Ohio specimens, micropterus Lindeman was believed to be present 

" Packard, C. M., U.S. Dept. Agr. Tech. Bui. 81:14, 1928. 
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in America, and the slight differences noted between typical speci- 
mens of micropterus and the American material reared by Packard 
and others were ascribed to variation supposedly caused by climatic 
or other conditions. As a matter of fact, there still remains some 
doubt regarding the real specific distinctness of this American form 
and the European species, but since certain apparent differences 
in sculpture and color do exist between the two, and since no typical 
specimens of micropterus, except the somewhat doubtful ones from 
Ohio, have been found in American material, it seems wisest to 
consider them as different species. 

HOSTS AND LIFE HISTOKT 

So far as is known, the species has been reared only from Phyto- 
phaga destructor (Say) and Mayetiola avenae (Marchai). 

Little or nothing is known of its life history. No doubt its 
development will be found to be similar to that of EwpterorndLus 
fvlvipea. 

DISTRIBUTION 

In Europe this species seems to be widely distributed, having been 
recorded from England, Poitou and Vendée in France, and from 
various parts of Russia. Kurdjumov remarks that it is a common 
parasite of the hessian fly in Russia. 

Aside from the questionable records already discussed of its having 
been reared by Webster at Wooster, Ohio, it is not known to occur in 
North America. 

MERISUS DESTRUCTOR   (Sajr)» 

(Fig. 20) 

Ceraphron destructor Say, Jour. Acad. Nat. Scl. Phlla. (1) 1: 47-48, 63, 1817; 
Amer. Farmer, Aug. 30, 1822 ; New England Farmer 1: 113, 1822 ; 9: 9, 1830 ; 
Westwood, An introduction to the modern classlflcntlon of Insects . . ., v, 2, 
p. 160, 1840; Harris, Insects injurious to vegetation, p. 432, 1842; Fitch, The 
hessian tly (private publication), Albany, N.Y., p. 43, 1847; Say, Complete 
writings (ed. by LeConte), v. 2, p. 6, 1859; Howard, Psyche 4: 206, 1884. 

Eurytoma destructor Harris, Insects injurious to vegetation, p. 432, 1842; 
Herrlck, Amer. Jour. Scl. Arts 41: 153-158, 1841 ; Fitch, Cult, and Country Gent. 
28: 354,  1866. 

Pteromalus destructor Curtis, Jour. Roy. Agr. Soc. England 6: 139, 1846. 
Raphitelus {Storthygocerus) destructor Harris, Insects injurious to vegeta- 

tion, p. 469, 1852; p. 586, 1862 (reprinted in 1890). 
Semiotellus destrutitor Fitch, N.Y. State Ent. Rpt. 7: 827-828, 1862; Pack- 

ard, U.S.Dept.Int., Geol. and Geogr. Survey Rpt (1875) 9: 696, flg. 3, 1877; 
Cook, Mich. State Bd. Agr. Kept. 16: 375, 1877; Packard, Rpt. U.S. Ent Oomm., 
Bui. 4: 18-20, 1880; and U.S. Ent Comm. Rpt 3: 216-218, 1883; Forbes, 111., 

"In a recent paper by Bliinck (Ztschr. Angew. Ent. 18:586, 1931) a parasite In 
Pomeranla of Mayetiola phalaria Barnes is treated under the name aemiotellus destructor 
(Say). In a footnote, the identification of the parasite is attributed to the late L. Biro, of 
Budapest, and a quotation from a letter from Biro discussinR the differences between the 
genera Semiotellus and Meriaus is given in which it is stated that in Hemiotelluê the parap- 
sldal furrows are complete and distinct, the antennae 13-Jolnted, and tlie antennal eiub 
rounded at apex, while in Uerisun the parapsidal furrows are weak and indistinct, the 
antennae 13-]ointed, and the antennal club pointed at apex.. The quotation closes wlfh 
the observation that the species can now be placed rieflnlti'ly in tiemiotellu». Only one 
conclusion can l>e drawn from this statement, viz that the Identification of the species is 
incorrect. Say's species destructor agrees precisely with the characteis cited for Mcrisus 
and not with those given for Semiotellus. Notes on the type of Hemiotes mundus Walker, 
genotype of Hemloteltus, made l)y the writer during a visit to the British Museum In 1027, 
confirm BTro's observations regarding the characters of this genus. If Blunck's speci- 
mens really conform to the characters cited for Semiotellus as indicated, then they 
represent a species quite different from destructor Say, which agrees exactly with Biro's 
characterization of Uirisus. 



90 MISC. PUBLICATION  174,  U.S. DEPT. OP AGBICULTUBE 

State Ent.. Rpt. 14: 44, 49, 1885 ; U.S.Dept.Agr., Div. Ent., Insect Life 4: 181 
1891; Dalla Torre, Catalogas hymenopterorum v. 5, 211, 1898 

Merisus destructor Klley, U.S. Nati. Mus. Proc. (1885) 8: 413-415, 1886; Amer 
Assoe. Adv. Scl. Proc. (1885) 34: 333, 1886; Packard, Amer. Nat. 19: II04' 
1885; Cresson, Synopsis of the families and genera of the Hymenoptera of 
America, north of Mexico . . . , p. 242, 1887 ; Ormerod, Entomologist 20 ■ 317 
1887; Llndeman, Bui. Soc. Imp. Nat. Moscou (2) 1: 178-192, 1887; Enock Ent' 

FiaDEB 20.—Iferistt« deHruotor {8&s)t A, Adult female; B, antenna of female; V. an- 
tenna of male.    A, X 23. 

Soc. London 
p. 40, 1890; 
Ent. France 
16: 28, 29, 
p. 90, 1898 ; 
Ztschr. Ent. 
tig. 2, 1902; 
Minn. State 
Clre. 70: 12, 

I, Trans. 1888, proc, p. xvili; Smith, Insects of New Jersey . . . , 
Sfl^^' l^^^J Aslimead, Ps.vche 8: 135, 1897; Marchai, Ann. Soc. 

Qi "ol N^'o^V.^^^! Osborn, U.S.Dept.Agr., Div. Ent. Bui. (n.s.) 
di, 66, 1898; Dalla Torre, Catalogus hymenopterorum . . ., v. 5, 

K"^^«O' ?iîîî."- ^^^- '^''P*- S'"- I*»l- Ö4: 550, 1899; Pospjelov, lUus. 
5:263, 1900; Felt, N.Y. State Ent. Bpt. 17 (Mus. Bul. 53) : 721, 

Medman, Missouri State Bd. Agr. Upt. 34: 55-141, 1902; Washburn, 
iQ "iSSi- l^'^^h'^'^^ '• ®-^' 1802; Webster, U.S.Dept.Agr., Bur. Ent. 
Id, 1906; Pospjelov, Chozlajstva [Kiev] 2: 101-106, 149-156, 1907; 
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Bachmetjev, Ztschr. WLss. Insektenlilol. 4:350, Kurdjumov, MessiiKt'r Ent. 
[Kiev] 2: 2, 1913; Headlee and Parker, Kans. Agr. Expt. Sta. Bui. 188: 100, 
1913; Felt, N.Y. State Eut. Upt. 28 (Mus. Bul. 1Ö5) : 3i), 1913; Webster, U.S. 
Dept.Agr. Farmers' Bui. 640: 16, 18, 1915 ; Viereck, Conn. State Geol. and Nat. 
Hist. Survey Bui. 22: 479, 1916 ; Spassky, Auu. Don Polyt. Inst. Novotcherkassk 
5, no. 1, pt. 2, 1916 (abstract In Uev. Appl. Ent. (A) 5: 29, 1017); Packard, 
Jour. Agr. Research 6: 367, 373-377, 1916; Fyles, Ontario Ent. Soc. Rpt. 46: 
56, 1916; Collin, Aun. Appl. Biol. 5: 81-86, 1918 (abstract In Uev. Appl. Ent. 
(A) 7: 70, 1919) ; McCoUocli, Kans. Agr. Expt. Sta. Tech. Bui. 11: 63, 66, 67, 
1923; Znanienski, Poltava Agr. Expt. Sta., Ent. Dept. Bui. 2, 1923 (abstract in 
Kev. Appl. Ent. (A) 12: 291, 1924) ; Hill and Smith, Jour. Agr. Research 36: 
153, 1928; I'ackard, U.S. Dept. Agr. Tech. Bui. 81: 14, 1928; Meyer, Rpt. Appl. 
Ent. Leningrad 4: 241, 1929. 

Merinus intermedhts Llndeman, Bui. Soc. Imp. Nat. Moscou (2) 1: 179-183, 
192, 1887 ; Riley, U.S.Dept.Agr., Dlv. Ent., Insect Life 1: 132, 1888 ; Marchai, 
Ann. Soc. Ent. France 66: 81-82, 1897; Osborn, U.S.Dept.Agr., Dlv. Ent. Bui. 
(n.s.) 16: 28, 29, 1898; Dalla Torre, Catalogus hymenopterorum .... v. 5, p. 90, 
1898; Pospjelov, lUus. Ztschr. Ent. 5: 26, 1900; Meyer, Ztschr. Angew. Ent. 9: 
113, 118, 1923; Rpt. Appl. Ent. Leningrad 4: 236, 242, 1929; Vojnovskaja- 
Krieger, Rpt. Appl. Ent. Leningrad 4: 187, 1929; Iinnis, Parasitology 22: 
33, 1930. 

Baeotomus destructor Fletcher, Canada Dept. Agr., Rpt. Ent and Bot 
(1899), p. 169, 1900. 

Micromelus destructor Ashmead, in Smith, Insects of New Jersey .... p. 668. 
1900. 

Meriaus species Washburn, Minn. State Ent. Rpt. 8 (Bui. 84) : 10, flg. 7, 1903. 

DESCWPTION 

Merisus destructor may be distinpiiished from most of tlie other 
parasites of the fly by the antennal club, which in the female is 
solid and tapered to a sharp point and in the male is indistinctly 
3-iointed. It differs from M. febn'culosvs and M- mordeUistcnae in 
the more robust form of the thora.x and in the darker abdomen. It 
may be distinguished from Eupteromalua fulvipes by the immar- 
gined occiput and darker colored legs, from Merisoporus chcUcldi- 
phagus by the entirely hyaline wings, and from Cdhtvla bicolor by 
the 6-jointed funicle and the lack of a neck on the propodeum. 

Female.—Length 1.9 to 2.8 mm. Head transverse, a little broader than 
thorax, three or more times as broad as thick antero-posteriorly at the mid- 
dle, slightly concave behind, the occiput immarglned; temples not more than 
one third as wide as tlie eyes, receding from the eye margin ; ocelli in an 
obtuse triangle, the lateral ocelli fully three times their own diameter from 
thé eye margins; postoceilar line a little longer than the ocellocular; head, 
viewed from in front, a little broader than hlgli, subelliptical ; malar space equal 
to less than half the eye lieight; eyes bare; mandibles each with four teeth- 
labial palpi 3-jointed ; maxillary palpi 4-jointed, the apical Joint about as long 
as tlie second and tliird joints combined; wiiole head strongly reticulate- 
punctate, the punctures below the antennae somewhat finer than those on 
the frons, the clypeal area convergentiy striated. Antennae inserted a litU<» 
below middle of head, but distinctly above lower margin of eves, 11-Jointed, 
consisting of a cylindrical scape which reaches to the anterior ocellus, a pedi- 
cel nl)oiit twice as long as broad, two transverse but distinct ring joints, six 
funicle joints of which the first is usually nearly twice as long as broad, the 
sixth not longer than broad, and a solid club wliicli tapers from its base to a 
sharp and slightly curved point at apex and which is distinctly longer than 
the two preceding funicle joints; all funicle joints sparsely clothed with 
hairs. Thorax as broad posteriorly as anteriorly, and a little less than one 
and one half times as long as broad; pronotum strongly transverse, nearly 
as broad as the mesonotum, sculptured like the occiput ; mesoscutum moderately 
convex, not quite twice as broad as long, .sculptured like the head ; the 
parapsidal grooves weakly impressed anteriorly, entirely effaced behind the 
middle; scutellum subconvex, not quite so long as mesoscutum, sculptured 
like mesoscutum; axillae broadly separated by base of scutellum, sculptured 
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like mesoscutum; propodeum broad, without an apical neck and without 
c-arinae, the lateral folds represented by a large sniootli fovea on each side 
of the middle about half way between the median line and the spiracles 
spiracular grooves absent, spiracles elliptical, surface of propodeum sculp' 
tured like scutellum but with punctures a little smaller; mesopleura sculp- 
tured like propodeum but with a smooth area along the dorsal margin • meta- 
r)leura weakly punctate. Legs normal; the hind tibia with a single spur- 
tarsi .'¡-jointed, the posterior basitarsus short, not longer than the two fol- 
lowing Joints combined. Fore wing extending a little beyond the apex of abdo- 
men, approximately two and one third times as long as broad, its surface 
bare from base to n little beyond the apex of submarginal vein except for 
a few cilia in the costal cell, marginal cilia very short; marginal and post- 
marginal veins subequal, tlie stigraal approximately three fourths as long 
as marginal. Abdomen about as long as thorax, broadly ovate, as broad as 
or a little broader than the thorax, sessile, practically smooth, the apical 
segments with some very faint reticulation ; ovipositor sheaths slightly exnosed 
at apex. *^ 

Color of head and thorax metallic dark green, the abdomen usually dark 
brown or blackish with a strong metallic luster but frequently with a reddish 
testaceous spot basally, this spot sometimes embracing most of the basal half of 
abdomen ; antennae brownish testaceous with the scape, pedicel, and club usually 
somewhat paler testaceous; mandibles reddish testaceous with their apices 
dark brown ; legs with all coxae metallic green, all femora usually dark brown- 
ish or fuscous but frequently all testaceous, the tibiae and tarsi pale yellow- 
ish with the tarsal claws dark brown ; wings hyaline, the venation brownish 
yellow. 

Jlfa/e.—Length 1.8 to 2.6 mm. Antennae 13-jointed, moderately long and 
slender, the flagellar joints and club joints evenly clothed with hairs which 
are approximately as long as the Joints are thick ; pedicel a little longer than 
thick: ring joints transverse but distinct; funicle 6-jointed, the first funicle 
Joint usually nearly three times as long as broad, two following Joints suc- 
cessively a little shorter, the fourth and fifth subequal to each other, each a 
little shorter than the third and a little longer than the sixth, which Is usually 
about one and one half times as long as thick ; club 3-jointed, long oval a little 
longer than the two preceding Joints together; the Joints separated by sutures 
but not distinctly set off as are the Joints of funicle. Thorax a little more slender 
than in female. Abdomen not so long as thorax, elliptical, and usually not so 
broad as the thorax. Antennal flagellum entirely and frequently the scape 
and pedicel black or blackish, the scape usually pale at base and frequently 
mostly pale.   Other characters as in the female. 

Description drawn from specimens reared from the hessian fly. 

REVIEW   OP  LITEBATÜKE 

.^emiM âestructor was originally described by Thomas Say in 
1817 under the name Ceraphron destructor. Say recorded it as a 
parasite of the hessian fly and described its oviposition and emer- 
gence from the puparium of its host. In 1840 Westwood expressed 
the opinion that the species was one of the Eulophides. Herriclî 
m 1841 referred it to the genus Eurytoma and stated it to be the 
principal parasite of the fly; the following year Harris treated it 
under the same name, giving a short account of its habits. In 1846 
Curtis placed it in the genus Pteromalm, on the authority of West- 
wood, and m the second and third editions of Insects Injurious to 
Vegetation by Harris, published, respectively, in 1852 and 1862, 
It was treated under the name AAœpAziîeZe* {Storthyaocerm) destruo- 

u • lol^jî^^ ^"^ ^^^^ referred to the genus SemioteUus by Fitch, 
who in 1862 discussed fully his reasons for so doing and gave a good 
description of the adult together with some observations on its habits 
and stated that It was the most important parasite of the fly. Cook 
in 1877 and Packard in 1880 and again in 1883 redescribed the species 
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and discussed its oviposition habits and importance. In 1885 Forbes 
treated it under the generic name Semiotelltts, described the adult in 
some detail, and discussed briefly its life history. At the same time 
he described as Pferomalus fulvipes a rudimentary-winged parasite 
of the fly, this being the first recognition as a distinct species of this 
rudimentary-winged form which Say, Herrick, and others had con- 
sidered to be a form of destructor. In the same year Riley trans- 
ferred destructor to the genus Merisns, where it still remains. Riley 
also recognized as a distinct species the short-winged parasite of the 
fly, which he described under the name Merisus subaapterus. 

In a treatise on the parasites of the hessian fly in Russia, pub- 
Hshed by Lindeman in 1887, MeristLS destructor (Ôay) is mentioned 
as a parasite of the fly in North America. Lindeman states that 
he at first identified as this species specimens reared from the hessian 
fly in Russia, but that upon comparing them with Riley's redescrip- 
tion of destructor he decided that they were not that species but a 
new species which he described under the name Merisus intermeditts, 
so called because it seemed to represent a species intermediate between 
M. destructor (Say) and 3Í. subapterus Riley. At the same time 
he characterized two alleged varieties of intermediics, one of which 
lie called rufiventrh and the other microptera. Enock recorded 
Merisiis destructor from England in 1888, and Riley the same year 
identified material from England as M. intermedius. Both Ashmead 
and Marchai in 1897 recorded M. destructor as parasitic upon Maye- 
tiola avenue (Marchai), Ceddomym tritici Kirby, and Phytophaga 
destructor Say in France. The following year Osborn stated that 
the species occurred not only throughout the American territory af- 
fected by the fly but also in England and continental Europe. It 
was recorded from Canada in 1899 by Fletcher under the name 
Baeotonvus destructor. 

Pospjelov in 1900 stated that Russian parasites of the fly could 
as well be placed in Merisus destructor as in M. intermedius. He 
evidently believed these two species to be identical, although he did 
not definitely say so, and he treated the species under the latter 
name. The 1900 edition of Smith's Catalog of the Insects of New 
Jersey listed the species as Micrmnelu^ destructor. Felt in 1902 
referred to Merisus destructor as one of the most efficient parasites 
of the fly and stated that it occurred in Europe as well as in North 
America. In 1913 Kurdjumov, after a personal study of Lindeman's 
types in the Rural Economy Institute at Moscow, stated that he was 
firmly convinced that Merisus destructor (Say) and M. intermedium 
Lindeman were identical but noted that he also found representa- 
tives of Eupteromalus arvensis Kurdjumov among these types. 
C. M. Packard in 1916 gave what is probably the most comprehen- 
sive account of the life history of M. destructor. CoUin in 1918, 
and Meyer in 1923^ recorded it as a parasite upon Oscinella frit, and 
the latter author m 1929 again referred to it as a parasite of the 
frit fly and the hessian fly and also named Elachyptera coi'wuta as 
one of its hosts. Other references to the species cited in the bibliog- 
raphy are for the most part either mere mentions of it or brief 
reviews of the work of others. 

The writer has studied both European and American specimens 
of Merisus reared from the hessian fly.    The European material ex- 
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amined includes specimens originally sent to Howard hj Lindeman, 
labeled ^^ Merisus intermedium " in Lindeman's handwriting, and also 
specimens of the variety rufiventris, likewise labeled by Lindeman. 
These specimens without much doubt constitute a part of the or- 
iginal type material. They cannot be distinguished in any way 
from American specimens of M. destnictor. The two specimens 
labeled " variety rupventria " have both lost their abdomens, but 
since many specimens of destructor have the abdomen as indicated 
in Lindeman s descriptioUj and since these probable cotypes other- 
wise agree in every way with destructor^ there is no reason to think 
that this variety is anything more than a variation of destructor. 

It is a pleasure thus to be able to confirm the conclusions of 
Kurdjumov and Pospjelov that M. intermedius and M. destructor are 
the same. 

Lindeman's variety microptera, however, is not Merisus destruc- 
tor, nor does it belong in the genus Merisus. It will be found dis- 
cussed elsewhere under the name Ewpteromalus micropterus. 

The European material examined also embraced numerous speci- 
mens reared by Marchai in France and determined by Ashmead, 
these constituting the material upon which the Ashmead and Marchai 
notes published in 1887 were based. Also several slide mounts of 
specimens were examined which were prepared by Fred Enock, and 
which undoubtedly were a part of the material reared by him from 
the fly in England and about which he wrote in 1888. AH this 
material is typical M. destructor. 

Say's types of destructor were doubtless destroyed many years 
ago together with the rest of his collections. The American ma- 
terial studied, however, comprises several hundred specimens which 
agree with Say's description and includes many which have formed 
the bases for references to the species in the literature. Among 
the most interesting of these are a male and female from the 
collection of Asa Fitch labeled " Semiotellus destructor " in Fitch's 
handwriting. Other specimens studied were reared by Jas. Fletcher, 
F. M. Webster, E. P. Felt, E. G. Kelly, C. M. Packard, and by various 
other entomologists who have not treated of this species in the 
literature. 

HOSTS   AND  LIFE   HISTORY 

Merisus destructor is known principally as a parasite of Phyto- 
phaga destructor., but according to Marchai it attacks Mayeiiola 
avenue (Marchai) in France. CoUin, Meyer, and Imms have re- 
corded it as parasitizing Oscinellu fuit (Linnaeus) in Kussia, and 
Meyer has also credited it with attacking Elachyptera comuta 
Fallen. 

In North America Packard has stated that W. H. Larrimer 
placed eggs of this parasite in glass cells with larvae of HatrnioUta 
h= Isosoma) and succeeded in rearing a few of the parasites to adults. 
So far as is known, however, the species has not been reared from 
field-collected material of Harmolita. In the unpublished manu- 
script of P. K. Myers he states that M. destructor occasionally de- 
stroys the larvae of its own species, as well as those of other parasites 
of the fly. One very small male specimen was reared from a fly 
puparium which also contained an adult of Platygaster. 
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The species is normally a solitary, primary, external parasite. Its 
eggs are laid in the hessian-fly flaxseed and, according to Packard, 
hatch in from 11/2 to 14 days, depending upon the temperature. 
In his laboratory experiments Packard found that larvae reared 
in glass cells required 7 to 11 days to complete their larval develop- 
ment and that after completing their larval growth the majority 
of these remained quiescent for months. Pupation takes place as a 
naked pupa within the fly puparium, and the pupal period is said 
to occupy from 7 to 14 days. 

The seasonal history of the species has not been thoroughly 
worked out. According to Packard it was found in the larval stage 
in Kansas in March. Forbes reports that the earliest emergence 
observed by him was June 3. Dated specimens in the series studied 
by the writer, however, indicate emergences as early as April 6 and 
ranging from that date through all the following months to October. 
In all probability there are at least 2 or 3 generations per year. 

DISTRIBUTION 

This species is recorded in Europe from England, France, and 
Russia, the distribution in Russia, according to Lindeman, extend- 
ing from the government of Vologda in the north to that of the 
Don Cossacks on the shores of the Black Sea. These records indi- 
cate the probable occurrence of the species over the entire wheat- 
growing region of Europe, despite the fact that it has not been 
recorded, so far as is known, from any of the central European 
countries. 

In North America it is almost certainly present wherever the tiy 
occurs. Fletcher has recorded it from Manitoba and Prince Ed- 
ward Island, Canada, and the writer has seen specimens from On- 
tario, Canada, as well as from practically every wheat-growing State 
in the United States from Vermont and North Carolina to Cali- 
fornia, Oregon, and Washington. 

In the United States National Museum collection is a single male 
specimen of this species, the label of which shows it to have been 
reared from wheat straw from Tunis, Africa. Nothing further is 
known of the history of this specimen. 

IMPOBTANCB 

This is undoubtedly one of the most important of the hessian-fly 
parasites. According to Hill and Smith it ranks fourth in effec- 
tiveness among parasites of the fly in the eastern part of the United 
States, being outranked by two of the Platygasters and Eufelmm 
allynii. In California it is probably of more importance because 
of the absence from that section of both Platygaster Memalia and 
P, zosine. 

MEBISUS FEBRICULOSUS Giraalt 

(Fig. 21) 

Merisus tsosomatis Webster, U.S.Dept.Agr., Div. Ent., Insect Life 5:90, 1892; 
Viereck, in Smith, Insects of New Jersey . . ., p. 642, 1910; Vlereclî, Conn. 
State Geol. and Nat. Hist. Survey Bui. 22: 478, 1916. 

Stictonotus isosomatis Webster, U.S.Dept.Agr., Bur. Ent. Bui. (n.s.) 42:22, 
1903 ; Ent. Soc. Wash. Proc. 7: 115, 1905 ; U.S.Dept. Agr., Bur. Ent. Circ. 66: 4, 
1908 ; Kelly, Jour. Econ. Ent. 3: 202-204, 1910. 
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Bemiotellua isosomatis Dalla Torre, Catalogua hymenopterorum . . ., v. 5, 
p. 211, 1898; Webster and Reeves, U.S.Dept.Agr., Bur. Ent. Clrc. 106: 8, 9, 
flg. 11, 1909. 

MerisuH febriculosus Girault, Descrlptlones stellarum novarum, p. 17, 1917 ; 
Gahan, Ent. Soe. Wash. Proc. 22:238, 1920 ; Pliillips and Poos, U.S. Dept. Agr. 
Farmers' Bui. 1323: 8, 1923; Hill and Smith, Jour. Agr. Research 36: 153, 
1928. 

FloiiBB   21.—Merísua  fébriculoauê   Girault :   A,  Adult   female ;   B,   antenna   of   female ; 
0, antenna of male.    A, X 21. 

DESCRIPTION 

The female of Merisus fehriculosvis is readily distinguished from 
other he.ssian-fly parasites, except M. mordelhstenae Crawford, by 
its broadly ovate and almost wholly yellow abdomen. It is very 
similar to M. mordellistenae, which also occasionally attacks the hes- 
sian fly, but it may be distinguished from that species by its shal- 
lower and finer punctation, the much finer and less conspicuous hairs 
on the face and dorsum of the thorax, the longer antennal joints in 
both sexes, and its dark greenish color. It also resembles Homoforus 
fulviventñs (Walker), but in that species, the type of which has been 
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examined the propodeura is without a neck, the funicle joints are 
subquadrate, the sculpture is somewhat more shallow, and the ab- 
domen has a broad black median stripe down the venter 

margm «nj di.tlncUy les, tian halt a> wl(l¿ «s the evii : S ? a TOI ohtn» 
■SîA.,"",,?"".'!"""."'"' "" •"»"'I 1»«K' arírároeelOTlS fine ?" 

alf""Tii'?r-^^^^^^^ Antennae inserted at the mitldle of the head, 11-jointed slender not thlokpnp^i 
ihZfî«"?^^' T^^ ^'^"'^^'•' ^"«'"ly '^"'•ved, and reaehink to theVmex ned t^e 
flrst"'fuSe"fon?^ÔLHr*''7''"^ f'^^í'^' ^^«"^''^ ^^'^" t^«' rin/johfts'and he 
JoTnted   the firs   fol^hf   V"**  K''^ -i?*"^^ transverse, subequal; funicle 6- 

n^i*. 1     the three preceding funicle joints tosether, solid, taperlAir to a sha. n 

6685"—33 7 
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BBVIEW OF LITEKATUBE 

For over a quarter of a century this species was confused in the 
literature with (Stictonotus) EridontoTnerus isosomatis (Riley). Dur- 
ing that time it was variously referred to as Stictonotus isosomatis, 
Semiotellris isosomatis, and Éerisus isosomatis. In 1920 the present 
writer pointed out that the supposed type of Stictonotus isosomatis 
Riley in the National Museum, which had formed the basis for the 
current conception of that species, was a misidentification and that 
the real types of Riley's isosomatis represented a species belonging 
to the monodontomerine genus Eridontoinerus Crawford. At the 
same time the isosomatis of authors (not Riley) was declared to 
be identical with Merisics febriculosiis Girault, the description of 
which appeared in 1917. 

Apparently the first reference in the literature to this species was 
that by Webster in 1893, when he recorded the rearing of what he 
called Merisus isosomatis from wheat stems infested with an uniden- 
tified species of jointworm. Webster referred to it again as an 
enemy of jointworms in 1903, 1905, and 1908. In 1909 Webster and 
Reeves published a figure of the adult female and characterized the 
species as a very efficient parasite of the wheat jointworm. It was 
first recorded as a parasite of the hessian fly in 1910 by Kelly, who 
gave a brief outline of its life history. It was listed as a parasite 
of Hamnolita tritici in the 1910 edition of Smith's Insects of New 
Jersey, and again by Viereck in 1916 in his Hymenoptera of Con- 
necticut. Girault described the species as new under the name of 
Merisus fehriculosus in 1917, using as types specimens from Wooster, 
Ohio, which were probably reared from jointworm material by Web- 
ster and, as already stated, this name was applied to the MeHsu)s iso- 
somatis of authors (not Riley) by the present writer in 1920. Phil- 
lips and Poos mentioned it in 1923 as a parasite of Harmolita grandis 
(Riley), and in 1928 Hill and Smith included it in their discussion 
of the status of hessian-fly parasites in the Middle Atlantic States. 

HOSTS   AND  LIFE   HISTORY 

Merisus febricvlosus has been recorded as a parasite of Harmo- 
lita grandis (Riley), IJ. tritici (Fitch), II. hordei (Harris), and 
Phytophaga destructor (Say). Kelly has also stated that it some- 
times develops as a secondary parasite through Ewpelmm allynii 
French and that it is in turn sometimes attacked and destroyed by 
that species. Myers' unpublished manuscript avers that on one 
occasion a male specimen was reared from Platygaster zosine and 
that at other times the species was observed to attack the larvae of 
certain unidentified chalcidoid parasites. 

The life history is not perfectly known, but the species is nor- 
mally a primary parasite. According to Kelly the egg is deposited 
in the cell of the Harmolita or in the puparium of the hessian fly, not 
always in contact with the host larva, and hatching takes place in 
3 to 6 days. The larva feeds externally upon the host larva and 
matures in from G to 15 days. Pupation takes place within the host 
cell or puparium, as the case may be, and the pupal period requires 
from 7 to 12 days in the sunuuei- time. The winter is passed as u 
pupa. Only one individual emerges from a single host. Kelly 
claims to have observed at least two generations per year, 
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DISTRIBUTION 

Specimens of this species have been taken in the following named 
btates of the United States, according to the records available in 
the l^reau of Entomology and the National Museum: Vermont 
wZÄ?- '■ ■^''''M^^''T.'- P.<^l^^ai-e. Maryland, Virginia, Tennessee, 
West Virginia, Ohio, Michigan, Illinois, Indiana, Minnesota, Mis- 
souri, Kansas, Iowa, and North Dakota. Very likely it will be 
found generally distributed over the entire region east of the Rocky 
Mountains wherever its hosts are to be found. It apparentlv does 
not occur m the Pacific Coast States. ^ parenuy aoes 

This species has not been recorded from Europe unless under 
some other name. In the British Museum the writer has seen two 
female specimens collected on the Isle of Wight which seemed to 
agree in every way with American representatives of fehrieidosus. 
ihese two specimens constituted a part of the material identified as 
Honwporus fvlviventris Walker), a species to which febriculosus 
bears a striking resemblance, but they may be distinguished from the 
type of that species by the characters cited in the foregoing descrip- 
tion as distinguishing fyJ.viventrk from febriculosus. If these two 
specimens are in reality febriculosus, then it is possible that some of 
the records of Homoporm fulviventris in Europe may refer to the 
present species. "^ 

IMPORTANCE 

Merisus febriculosus is apparently of very little real importance as 
a parasite of the hessian fly. Hill and Smfth state that iUs present 
%iIUT^^ a« a P a^ite of. the fly in the eastern part of the Un ted 
States and that it ranks sixth in abundance in that region. Data 
are not available for other parts of the country, but it is probable 

tiS t TT > "° "^^'^ ^"^T:^^ ^' ^ fly P^^^^^t« ^^ other^egLns than in the territory surveyed by Hill and Smith.    The preferred 
hosts are, without much doubt, the various species of ^ZJuS 
and the species is probably a more or less important faft~ the 
natural control of some of these. 

MEKISUS MORDELLISTENAE Crawford 

(Fig. 22) 
Merisus mordemstenae Crawford, Ent. Soc. Wash. Proc. 12: 145, 1910. 

DESCRIPTION 

Merisus mordellisterme resembles M. febrùnilosus but may be dis- 
tinguished at once by the deep black color of head and^horax th¡ 
deeper punctation of the mesoícutum and scutellum, Se preince on 
tef ^"id°rsum of thorax of sparse but conspicuous pal? hairs 
he fact that one mandible is tridentate and the other quadridentSe 

the somewhat narrower abdomen in the female, and the much shorter' 
funicle loints in the male. It is more close y related to the new 
species (cognMus) described in this publication, but it is much mor^ 
deeply sculptured, the postmarginal vein is Aot longer ïSn the 
marginal, the antennae are less slender, the second funicle joint is 
subquadrate, and the club is not three times as long as broai 

thfc?*??''-~^*'"^^i ^-^ ^° 2.5 mm.    Head distinctly broader than thorax   fuUv 
three  times as broad  as thick  antero-posteriorly,   very   slighUy  convel  In 
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front, and weakly concave behind; temples receduiK 
narrow and poorly defined ; ocelli in u low truingle 
tlmn ocellocular, tbe Intter equal to about twice tUe 
ocellus ; head viewed from in front broader than 1 
slightly toward the mouth ; malar space nearly equal to 
Bcrobe very shallow; eyes ^hort, oval, bare; clypeal 
face with fine converging striae, anterior margin of 

from the eye margins, 
postocellar line longer 

greatest diameter of an 
ifïh (29:24), narrowing 
the eye height ; antennal 
area and lower part of 
clypeus straight; vertex 

ViouRB 22.—Mrriiua mordelUstenae Crawford : A 
V, antenna of male. 

, Adult femnlp 
A, X 26. 

B, antenna of female; 

very weakly sculptured, nearly smooth ; rest of head distinctly, strongly reticu- 
late-punctate, the whole head sparsely clothed with conspicuous white hairs, 
left mandible distinctly trldentate, right mandible distinctly q"«;dridentate, 
maxillary palpi 4-jointed. Antennae inserted on a Une with the lower extiemi 
ties of the'^.yes, 11-Jointed, not especially slender, ^^'^^^^^ .«IfJ^ ^L^T^^'long a¡ 
drlcal, reaching to the front ocellus; pedicel one and one half times as wng as 
broad at anex • first ring Joint minute, second about twice as broad as lon^ 
and narrowe'r ihan the flrit funicle joint; f^nicle G-jointed, the first joint a 
little longer than broad, about equal to pedicel plus ring J?»"*« • ,^^^°'V;ate 
fifth funlSle joints also usually a little longer than broad, the sixth subquadrate 
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or very slightly broader than long; club solid, distinctly Uronder than the last 
iumcle joint, us long as the three preceding joints combined, ovate, and termi- 
nating in a slender process which is approximately one fifth as long as the rest 
of the club. Thorax one and one half times as long as broad, nearly elliptical 
in dorsal outline; pronotum short, a little narrower than mesoscutum mostly 
declivous or nearly perpendicular, the dorsal aspect consisting of a very narrow 
transverse and smooth line which is bounded anteriorly by a delicate carina • 
raesoseutum nearly twice as broad as long, strongly punctate, the punctures 
deeper than in most of the other species ; parapsidal grooves weakly impressed 
anteriorly, entirely effaced on the dorsum ; scutellum a little shorter than the 
mesoscutum and with similar sculpture, about as broad as long; axillae 
broadly separated, very weakly sculptured and more or less shining ; propodeum 
approximately two thirds as long as scutellum, with a very short rounded 
neck at apical middle, without carinae, the lateral folds absent except for a 
small rounded fovea on each side at basal margin, spiracular sulci weakly 
impressed posteriorly, spiracles oval, the whole surface of propodeum weakly 
reticulated and somewhat shining ; pleura mostly shining but with a depressed 
area in middle of each mesopleuron punctate and dull; pronotum posteriorly 
mesoscutum and scutellum sparsely clothed with conspicuous silvery hairs the 
propodeum laterally with longer and more numerous hairs. Legs slender' the 
hind coxae weakly reticulated. Fore wings extending to apex of abdomen twice 
as long as broad, bare behind the submarginal vein, the discal cilia weak and 
marginal cilia short; submarginal veins about twice as long as marginal 
postmarginal and marginal veins about equal, stigmal vein about half as long 
as marginal. Abdomen smooth, about as long as head and thorax and about 
as broad as thorax, long ovate, pointed at apex ; first tergite comprising about 
one fourth of the total length of abdomen ; ovipositor, except its extreme apex 
concealed from above. ' 

Head and thorax deep black, abdomen yellowish testaceous above and be- 
neath, with the lateral margins from base to apex of fourth or fifth tergites 
narrowly blackish ; antennal scape blackish or dark brown, often paler at base • 
pedicel also blackish or brownish; flagellum usually entirely dark testaceous 
or honey yellow ; mandibles reddish ; coxae black, the posterior pair often more 
or less yellowish on the inner side ; rest of the legs honey yellow, the femora 
usually darker than their tibiae; wings hyaline, the venation testaceous: ovi- 
positor sheath black. 

JWa?e.—Length 1.2 to 2.4 mm. Antenna not or very slightly clávate, 13- 
Jolnted, the flagellar joints covered with hairs that are nearly equal in length 
to the segments; pedicel as long as broad; ring joints small; first funicle joint 
a little longer than the pedicel and also a little longer than any of the other 
funicle joints ; second and following funicle joints subequal in length, each set 
off from the preceding joint by a short but distinct pedicel, and each usually a 
little longer than broad but in some specimens subquadrate. Abdomen elliptical 
with a very short petiole, narrower than the thorax, and usually a little longer 
than the thorax. Whole antennae black or very dark brown ; legs also blackish 
or fuscous with the knees, apices of tibiae, and the tarsi usually testaceous ; 
abdomen variable in color but usually dark brown or blackish at base and apex 
as well as laterally, with a large yellowish spot medially above and below. 
Otherwise like the female. 

The female holotype of mordellistenae agrees with the foregoing 
description, but the male associated with this holotype female by 
Craw'ford does not agree with the males here described and is be- 
lieved to be a different species. This male differs from the female in 
some ways that cannot be reconciled as sexual differences. The dorsal 
aspect of the pronotum is as wide as the mesonotum and in nearly the 
same horizontal plane as the mesoscutum. It is also distinctly 
punctate and lacks the delicate carina at the edge of the declivity 
The margmal vein of the fore wing is distinctly a little longer than 
the postmarginal vein. The vertex of the head is strongly punctate 
mstead of nearly smooth, and the propodeum and pleura are much 
more strongly sculptured than in the female. The scape extends well 
above the front ocellus.   The female is deep black, while this male 
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has a purplish cast. The holotype and the alleged allotype were 
taken in different localities ; and while both are said by Crawford to 
have been reared from Mordellistena ustulata Leconte, the laboratory 
notes of W. J. Phillips, the collector, indicate that the female was 
taken as a pupa from the burrow of Mordellisterm ustulata, at La 
Fayette, Ind., while the male emerged in a cage containing timothy 
straws infested by M ordellistena which had been collected at Wil- 
mington, Ohio. 

On the other hand, the males herein ascribed to nwrdellistenas 
agree with the female type of that species in all the characters men- 
tioned by which the alleged allotype disagrees with the type, and in 
one instance at least, a male was reared in association with females 
which cannot be separated from the typical female. 

The writer is forced to the conclusion that the allotype male is 
wrongly associated with the female holotype. 

The accompanying description is based upon the holotype female 
and 7 other females and 9 males in the National Museum collection, 

BEVIEW OF  LITERATURE 

The original description is believed to be the only reference to 
this species in the literature. 

HOSTS   AND   UFE   HISTORY 

As already stated, the type was collected as a pupa in the burrow 
of M ordellistena ustviœta and was probably parasitic upon that in- 
sect. Three females in the National Museum collection were reared 
from puparia of Phytophaga destructor by P. K. Myers, and one 
male from the same host by E. G. Kelly. Three other specimens in 
the same collection are said to have been reared by H. T. Osborn 
from wheat straw infested with Harmolita species. 

DISTRIBUTION 

Specimens before the writer show the following distribution for 
this species: Berryville, Strasburg, and Woodstock, Va.; Mount 
Holly Springs, Pa. ; Washington, D.C. ; La Fayette, Ind. ; Wakeeney 
and "Wellin^on, Kans. ; and Piano, Tex. 

IMPORTANCE 

The species is evidently of little or no importance as a parasite of 
the hessian fly, since only four specimens have thus far been reared 
from that host. 

MERISUS COGNATUS, new species 

(Fig. 23) 

Merisus cognatus, n.sp., superficially resembles M. febricvlosus, 
but it may be distinguished by the deep black color of head and 
thorax, the longer malar space, the weaker sculpture of head and 
thorax, the shorter and more weakly sculptured propodeum, the 
fact that both mandibles are not quadridentate, and the fact that 
the postmarginal vein is longer than the marginal. It is more closely 
related to M. 77iordellistenae but is easily distinguished by the much 
shallower sculpture of head and thorax, the dii^rent proportions of 
the veins of the fore wing, and slight differences in the antennae. 
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nhn,^"'frT^?K^^ ^.,°"°- ^^^^ * ""1^ '"•"^der than thorax, viewed from 
above nearly three times as broad as thick antero-posteriorly, very slightly 
convex in front and very slightly concave behind, the temples receding from 
the eye margins and poorly defined; ocelli in a low triangle, the postocella^ 
line much longer than üie ocellocular. the latter equal to ab^ut twice the diam- 
eter of an ocellus ; head, viewed from in front, a little broader than high sub- 
triangular in outline; malar space appearing nearly equal to height of eve- 
untennal scrobe very shallow, almost absent ; eyes short oval, with a few ver^ 
short and inconspicuous cilia ; clypeal area very weakly convergently striated 

and teh^nd''thiVr?."]'Th'""''î'"^ ^^"'P*"--^ ^'^''^'» is strongeft ofthe frons and behind the vertex, the vertex very nearly smooth ; head posteriorly and 
anteriorly sparsely clothed with fine pale hairs; right mandible 4-toothed left 
Sir'^^;*rH''^1i-'l''^''^P^'P' ^■^'^'»ted. maxlilarf palpi 4 oi'nted Antennae 
slender,  slightly  thickened  apically,  13-jointed,  the  scape  cylindrical,  very 

FiODBB 23.—Ueri8ua cognatm Gallan : A, Adult female ; B, antenna of female.    A, x 33. 

nearly as long as the six following Joints combined ; pedicel fullv twice a a inn^ 
as broad; first ring joint transverse, minute, the second ring joint a^L?ran£ 
verse about half as long as broad and at least twice as long as âe first- flr«^ 
fnnicle joint slender, cylindrical, one and one half times as long as broad  noí 
fpnlfh^"*^."^ "*-*=^^'" i^^° ^^'^ ""'"^ i*»*"'«: «econd funicle jo nt atout MU¿1 in length to two ring joints and the first funicle Joint combined  a UttleTfrkPr 
?, nti'fi'i*?'? *** ^"'f 1°«!, distinctly a little longer than the fhlni Jo nt • Uard 
funicle joint approximately one fourth longer than broad, the following'loint^ 
thf.1'"fn "^.f "J*^":  *^''" «'■ «""equal  to the third;  e ub soUd   ver|  llti^^ 
Sri K*'"'" ^^% *""'''^^' "^"^y "« 1°°^ «« the three ¿receding funic^e joints 

s?r«ilh/T/ ^ ^""Â "^ ^'°^f '^^'»'^^''t« *>^«te. and teminating in a d stinct straight process.    Thorax subovate, one and one half times as lone fm hrrSrt 
shining, with distinct but very shallow reticulate sculpSre which^ls n íiUle 
stronger on seutellum than elsewhere; pronotum short   roundiî In fro¿t   a 
little  narrower than the mesoseutum.  almost  wholly  declivous and  nearlv 
smooth; mesoseutum nearly twice as broad as long, the parapsid°l g?S 
TnnZ 'î'Pr^^tf anteriorly, entirely effaced rx>steriorly ; seutellum sul.lomex 
a little shorter than mesoseutum and about as broad as long - axillae broa.llv 
separated and sculptured like mesoseutum; propodeum about half as long as 



104       MISC.  PUBLICATION   174,  U.S. DEPT.  OF  AGEICULTUBE 

scutellum medially sculptured about like scutellum. laterally more weakly 
sculntur^ without a neck and without carinae or splracular sulcl. the lateral 
?nWsftLo'absent except for very small and shallow foveae at basal margin; 
stóracÍismaU elliptical; pleura mostly smooth except for a depressed and 
mMe ar^a befo V üie anterior wing; dorsum of thorax sparsely clothed wi«, 
fine but rather conspicuous pale hairs, the propodeum bare except laterally. 
LeES slender the hind coxae very weakly sculptured; tarsi 5-jointed; inner spur 
of hind tibia very short and inconspicuous. Fore wings approximately twice 
»s long .is broad not attaining the apex of abdomen in the type ; mostly bare 
to a^l of submarginal vein except for a few cilia marking the position of obso- 
îete^asal vein- marginal cilia short; postmarginal vein distinctly longer than 
marcina stí^a" vrin fully two thirds the length of marginal. Abdomen 
^ngfr and bSr than thorax, broadly ovate, the first tergite comprising not 
owf one fourth total length of abdomen, the whole tergum practically smooth 
olwUh only very faint traces of sculpture, the apical tergites sparsely hairy; 

"'ÄfÄ'^dTnrthorardeep black, somewhat shining ; abdomen darU 
reddish testaceous with the lateral margins somewhat darker; ovipositor 
sheaths black-antennae dark brown to brownish testaceous w h the scape and 
Ser darker than the flagellum; legs reddish testaceous with the coxae all 
tock and the front femora blackish; wings hyaline, the venation brownish 
testaceous ; mandibles reddish ; palpi dark. 

Tvpe Utoality.—Concord, Calif. 
T^pe.—Catalog no. 44840, U.S. National Museum. 
Described from two females from the type locality; the hclotype 

reared from wheat containing Phytophagd destructor August 4, 
1919 bv M C. Lane, and recorded in the Bureau of Ii,ntomology 
under Webster no. 13346, Berkeley no. 191137; the paratype reared 
from Phytophaaai destructor, July 9, 1919, by the same collector and 
recorded under the same Webster number but Berkeley no 1910o4. 
The abdomen of the paratype is missing. One antenna, the man- 
dibles, the palpi, one fore wing, and a hind wing from the paratype 
are mounted on a slide in balsam. The type and remainder of para- 
type are maunted on card points. .       ,       .     , xv 

The only representatives of this species thus far known are the 
two type specimens, and its known distribution is therefore con- 
fined to the type locality. Likewise all that is known of its lite 
history is the fact that it attacks the hessian fly occasionally, at 
least, and that it emerges from the puparium of this host in mid- 
summer. In all probability the species is noirmally parasitic upon 
some other host, possibly some grass-infesting HamwUta. Appar- 
ently it is of little or no real importance as a parasite of the hessian 

flv •' MERISOPORUS CHALCIDIPHAGU8 (Walih and Riley) 

(Fig. 24) 

SemioteUm chaUHdiphagus Walsh and Riley, Amer. Ent. 1: 152, 1869; Pro- 
vancher Additions et corrections au volume II de la faune entomologique du 
Canada, traitant les hyménoptères, p. 202. 1889; Webster, U.S.Dept.Agr., Div. 
Ent, Insect Life 5: 90, 1892; 6: 151, 1893; Dalla Torre, Catalogas hymenop- 
teroram . . . , v. 5, p. 210, 1898; Webster, U.S.Dept.Agr., Bur. Ent. Bui. (n.s.) 
fi7 * 97   1907 

Scw^MeuiiH rhalcidephaffus Wulsli, Amer. Ent. and Bot. 2: 368, 1870: Cresson. 
Synopsis of the families and genera of the Hymenoptera of America, norm ol 
Mexico . . . , p. 241,1887; Smith, Insects of New Jersey .... p. 40, 1890; Web- 
ster, Ent. Soc. Wash. Proc. 7:115, 1905. 

H<ymop<>ru,H chaleidiphayuK Ashmead, in Smith, Insects of New Jersey .... 
p. 558, 1900; Wetister, U.S.Dept.Agr., Bur. Ent. Bui. («•»•) 42 :^. 33, 19i«, 
Viereck, in Smith, Insects of New .Jersey . . . IJ- »*2, 1910; Philips Jom. 
Boon. Ent. 10:145, 1917; U.S. Dept. Agr. Farmers' Bui. 1006:13, 1918, Loch 
head. Class liook of economic entomology . . . , p. 354, 1919. 
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Homoporus chalridiphai/us Webster, U.S.Dept.Agr., Bur. Ent. Clrc. (rev.) 66: 
4, 1908; Webster and Reeves, U.S.Dept.Agr., Bur. Eut. Oirc. 106: 8, 9, 1909; 
Treherne, Ontario Ent. Soc. Upt. 46: 186, 1915; Phillips and Poos, Jour. Agr. 
Research 21: 405, 415-420, 1921; Pettit and McDaniel, Mich. State Bd. Agr. 
Ann. Rpt. Sec. (1918/19) 58:2T2, 1920; Phillips and Poos, U.S. Dept. Agr. 
Farmers' Bui. 1323: 8, 1923 ; Jour. Agr. Research 34: 475, 1927 ; Phillips, Jour. 
Agr. Research 34: 751, 1927. 

Merisus (Phaenacra) ohaloiOiphagus Viereck, Conn. State Geol. and Nat. Hist. 
Survey Bui. 22: 479, 1916. 

FlQüRB 24—Merisoporua chalcidiphagua (Walsh and Riley) : A, Adult female; B, antenna 
' of female ; C, antenna of male ;• D, mandibles of female.    A, X 23. 

Merisus (Homoporus) crassinervis Thomson, Skandinaviens Hymenoptera, 
V. 5, p. 68, 1878. 

Homoporus crassinervis Rimsky-Korsakov, Trudi Bur. Ent. [Russia] 10 (11) : 
67, 1914 ; Ferriere and Faure, Ann. ßpiphyties 11: 228, 1925 ; Meyer, Rpt. Appl. 
Ent. Leningrad 4:239, 1929. ^„^ ^„  ^^ 

M&risoporus orassinervis Masi, Ann. Mus. Civ. Stor. Nat. Genova (3) 10:230, 
1924. 

DIBOBIPTION 

The distinct fuscous cloud in the fore wing, pointed antenna! club, 
absence of lateral folds on the propodeum, and the blue-black color 
of head and thorax distinguish Merisoporus chalddiphagrus from 
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otlier parasites of the hessian fly. In the antennae, propodeum, and 
general appearance it resembles Merisus desti'uctor, but it may be 
distinguished at once by the spot on the wing. 

Female.—Length 2 to 3 mm. Head transverse, distinctly a little broader 
than the thorax, viewed from above nearly four times as broad as thick at 
the middle, convex in front, broadly but not deeply concave behind, the tem- 
ples narrow, not over one fourth as broad as the width of eyes; ocelli In an 
obtuse triangle, the postoeellar line distinctly longer than the ocellocular, the 
latter equal to about twice the diameter of an ocellus; head viewetl from in 
front broader than high, about in the proportion of 38 to 30 ; malar space equal 
to about one third the eye height; mandibles both 3-toothed; clypeal margin 
straight or nearly so; eyes ovate and bare; antennal groove very shallow and 
small; whole head with strong reticulate-punctate sculpture, the clypeal area 
convergently striated; labial palpi 3-jolnted, maxillary palpi 4-jolnted. An- 
tennae inserted very slightly below the middle of face, very weakly clávate, and 
clothed with short hairs ; scape cylindrical, slightly curved, and approximately 
e(iual In length to the five following joints; pedicel IV2 to 2 times as long as 
broad, two ring jo'nts transverse but very distinct ; funlcle 6-jolnted, the first 
funlcle joint a little longer than broad, the following joints subquadrate; club 
a little shorter than the three preceding joints together, acuminate at apex, 
and nearly solid but with the two transverse grooves usually indicated. Thorax 
a little more than one and one half tlmea as long as broad, about as broad 
iwsterlorly as anteriorly ; pronotum as broad as mesonotum, strongly reticulate- 
punctate; mesoscutum moderately strongly convex, sculptured like pronotum, 
much broader than long, the parapsidal grooves weakly impressed anteriorly 
but absent posteriorly ; scutellum convex, strongly sculptured like mesoscutum, 
shorter than mesoscutum, the punctatlon at apex finer than on the disk; axillae 
separated by base of scutellum, sculptured like scutellum ; propodeum broad, 
without a neck and without carinae, the lateral folds and spiracular grooves 
also absent, the lateral folds usually represented by a fovea on each side of 
the middle, whole surface of propodeum evenly reticulate-punctate; spiracles 
small, elliptical. Legs rather stout; hind tibia with one spur; hind tarsi a 
little shorter than their tibiae, the hind basitarsus not long. Wings fully devel- 
oped, extending a little beyond apex of abdomen, bare at base for the whole 
length of the submarginal vein, the marginal cilia short ; marginal vein thick- 
ened, 4 to 5 times as long as broad, thickest at base ; stigmal vein usually about 
three fourths as long as the marginal vein, but frequently very nearly equal to 
it, the stigmal knob moderately large, rounded at apex, with a distinct stylet; 
postmar^nal vein thin and about one and one half times the length of mar- 
ginal vein. Abdomen approximately the same length as thorax and as broad 
as thorax or a little broader, ovate, acute or subacute at apex, rather thick 
dorsoventraliy, nearly smooth or with very obscure reticulation, the first ter- 
gite comprising about one third its total length ; ovipositor not exserted. 

Color of head and thorax bluish black, the face often with a slight greenish 
cast and the sides of thorax sometimes purpllsli ; antennae frequently entirely 
reddish testaceous but usually with the funlcle joints more or less brownish 
and the rest of the antennae testaceous; coxae concolorous with the thorax; 
all femora dark brownish or blackish ; all tibiae and tarsi testaceous, the tibiae 
usually somewhat fuscous basally and the tarsal claws dark ; abdomen brownish 
black, the basal tergite usually with a metallic reflection; fore wing with a 
large, rounded, fuscous cloud behind the marginal vein extending from the 
base of marginal to apex of stigmal vein and embracing about three fourths 
of the width of wing ; rest of fore wing and the hind wing hyaline. 

Male.—Length 1.6 to 2.3 mm. Antennae longer than In female and more 
hairy, not clávate, 13-jointed, the pedicel as broad as long, ring joints trans- 
verse but distinct; first funlcle joint nearly three times as long as broad, 
second about twice as long as broad, the sixth about one and one half times 
as long as broad ; club a little longer than the two preceding joints, tapering 
to a point at apex, 3-jolnted, the transverse grooves distinct and deep. Wings 
hyaline without a cloud. Abdomen with a distinct short petiole, the body of 
abdomen shorter and usually narrower than the thorax, the apical segments 
often strongly retracted in dead specimens. Other characters as In the female, 
except that the legs are somewhat darker. 
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BEVIBW   OP   UTEBATUBE 

Semiotellus chalddifhagus was first described and figured by 
Walsh and Riley in 1869 from specimens reared from galls of the 
barley jointworm, Harmolita hordei (Harris), collected in Canada. 
The following year Walsh gave a more complete technical descrip- 
tion of the species accompanied by the same figures and stated that 
the material originated at Grimsby, Ontario. Cresson in 1887, 
Provancher in 1889, and Ashmead in 1890 listed the species, and 
Webster in 1892 and again in 1893 mentioned it as an important 
parasite of the jointworm. In Smith's Catalog of the Insects of 
New Jersey, published in 1900, Ashmead transferred the species 
to the genus Uomoforus^ and subsequent writers have used 
that combination, with the exception of Viereck, who listed it as 
Merisus (Phaeimcra) chalddifhagus in the catalog of the Hymen- 
optera of Connecticut. Webster, as well as Phillips and Poos, pub- 
lished additional articles in which they mentioned this species as 
parasitic upon one or another of the jointworm flies. The most 
important of these papers is that by Phillips and Poos in 1921, 
which gives in detail descriptions or the egg and larva, a list oi 
the hosts attacked, and an account of the life history. 

Meanwhile in 1878 in Europe Thomson had described Homo'porus 
erassinervis from specimens collected in Sweden. In 1914 Rimsky- 
Korsakov, writing on the jointworm flies of cereals and their para- 
sites in Russia, recorded H. erassinervis as a parasite of (Isosoma) 
Harmolita rossicum (Rimsky-Korsakov). In 1924 Masi erected the 
new genus Merisoforus for the reception of Homoporus Inniger 
Thomson and H. erassinervis Thomson, separating the new genus 
from Homoporits by the fact that in the former both mandibles are 
3-toothed whereas in the latter both are 4-toothed. The following 
year Ferriere and Faure included the species in a key to the species 
of the genus Homoparus, and in 1929 Meyer again listed it as a 
parasite of Harmolita rossicum in Russia. 

On the occasion of a visit to European museums in 1927 the writer 
found at the British Museum that the late James Waterston had 
obtained, through the good offices of B. Uvarov, the loan of the mate- 
rial upon which the paper by Rimsky-Korsakov dealing with the 
joint-worms of cereals and their parasites in Russia had been based, 
and that among the parasites were specimens labeled '"''Homoporus sp. 
Specimens of Hom^oporus ehalcidiphagus reared from joint worms in 
North America were compared with these Russian specimens, and 
in the opinion of both Waterston and the writer they proved to be 
the same species. Later the writer was privileged to study, in the 
Natural History Museum at Vienna, the collections of Mayr and 
Ruschka. Under the name H. erassinervis specimens identified by 
Mayr were found, the labeling of which showed that they had been 
reared from jointworm material by Rimsky-Korsakov. These speci- 
mens also agreed in every way with the American species. The 
United States National Museum possesses one female specimen de- 
termined by Schmiedeknecht as erassinervis, which differs in no way 
from the above-mentioned material. The type of H. erassinervis, 
which is probably at Lund, Sweden, was not seen, but the material 
studied, both American and European, agrees with Thomson's de- 
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scription and is believed to be correctly determined. In the opinion 
of the writer, therefore, crassinervis Thomson is a synonym of 
chalcidiphagus Walsh and Kiley." 

Both mandibles of chcdcidifhagus { = crassinervis) are 3-toothed, 
as Masi has correctly pointed out. Since this character does not 
conform to the genus Honwpoms, it seems necessary to accept Masi's 
proposal of the genus Merisopoiiis and to call the species Merisoporus 
chMcidiphmjus, 

HOSTS AND UFE HI8TOBY 

Merisopoms clialeidipÎMgus is normally a primary parasite of the 
jointworm flies. Phillips and Poos have recorded as hosts for it 
navmolita tritim (Fitch), vaginicola (Doane), secalis (Fitch), 
hordei (Harris), elymieola Phillips and Poos, and atlántica Phillips 
and Poos, and in Europe it is recorded from H, rossiown (Kimsky- 
Korsakov).    Phillips states that in a single instance he was able to 
fet it to reproduce successfully on Ditropinotios cmreoviridis Craw- 
ord, a primary parasite of jomtworms. 
Myers' unpublished manuscript records that on July 12, 1919, a 

single female of this species was reared from a puparium of Phyta- 
phaga destructor which he had collected at Mount Holly Springs, 
Pa., on July 4, 1932. The fly puparium had been isolated in a small 
capsule immediately after collection, and there appears to be no 
doubt as to the authenticity of the record. 

This species is a primary, solitary parasite feeding externally upon 
the jointworms within their galls and develops in the same manner 
upon the hessian-fly larva within its puparium. Phillips and Poos 
state that adults appear in the latitude of Virginia in the latter part 
of May and continue breeding until October. Five complete genera- 
tions per year may occur. The egg is laid externally upon the host 
larva within the wheat stem, and the winter is passed as a full-grown 
larva in the jointworm cell or in the puparium of the hessian fly. 

DISTRIBUTION 

Meri^oporus chaldMplmg'us is a widely distributed species both 
in Europe and in North America. European records indicate its 
occurrence in Sweden, Italy, and Russia. One specimen in the Na- 
tional Museum collection is from Lille, France, the collector and host 
not indicated; another specimen determined by Schmiedeknecht is 
without locality label but probably was taken in Germany. 

In American literature it has been recorded from the States of 
Ohio, Illinois, Indiana, Michigan, Kentucky, Tennessee, Missouri, 

,„„'°II'''''*''H.ÍÍ' """;* '^''"■''* 'P the nrind of the writer as to whether or not chaloidiphagu» Is 
really n d fferent species from hmiger Nees. Hlmsky-Korsnkov has recorded both luniger 
and 6Ta««incrt>i« as parasitic unon Harmolita roasicum. these identifications iipparentiy 
having been made for him by Mayr. In the Mayr collection at Vienna arc specimens 
under l)oth names which upon a hurried examination seemed to the writer to be the 
same. The description of lunlaer as given by Thomson, however, will not apply exactly, 
with respect to tlie marg nal vein, to any of the material now at hand. In all the speci- 
mens, both American and European, now available for study, the marginal vein is thick- 
ened, and in none of them is It over one and one fourth times as long as the stigmal 
vein. According to Thomson the marginal vein of luniger is not thickened and is one 
and one half times the length of the stigmal vein. According to Masl, on the other hand, 
the proportion of marginal vein to stigmal is as 100: 78 in luniger and exactly the same 
in cramiromtK. riiere is some variation in the thickness of the marginal vein shown by 
;. !'„^'"rH"'.'L"' "' ''^'"'j as there is also in the proportional length of marginal and stlgmiii 
veins, hut the range of this variation does not appear to be suflident to include lunitjer as 
defined by Thomson. If Thomsons description is accurate, then Inniger is apparentli 
distinct from oraamnervia. i '    •» -ri-    v     „ 
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and Virfçinia, and from Ontario, Canada. Additional records taken 
from specimens in the National Museum collection and from the 
note files of the Bureau of Entomology show that it occurs in Mary- 
land, Pennsylvania, District of Columbia, North Carolina, South 
Carolina, Kansas, Nebraska, Wisconsin, Minnesota, North Dakota, 
Montana, and Oregon. It probably occurs wherever the various 
species of HarmoUia^ its preferred hosts, are to be found. 

IMPORTANCE 

While this species is one of the more important parasites of the 
jointworm flies, it is apparently of no importance as a parasit« of the 
hessian fly. The single instance thus far observed of its develop- 
ment upon this host was very likely purely incidental. 

CALLITULA  BICOLOR  Spinels 

(Fig. 25) 

OalUtula hioolor Spinola, Ann. Mus. Hist. Nat. Paris 17: 151, 1811; Gahan 
and Fagan, U.S. Nati. Mus. Bul. 124: 26, 1923; Hill anü Smith, Jour. Agr. 
Research 36 ; 153, 1928 ; Imms, Parasltology 22: 33, 1930: 24 ; 442, 1932. 

Micromclus rufomaoulatus Walker, Ent. Mag. 1: 465, 1833 ; Blanchard, His- 
toire naturelle des insectes . . ., v. 3, p. 267, 1840; Westwood, An Introduction 
to the modern ela.ssiflcation of insects .... v. 2, synopsis, p. 69, 1840; Rein- 
hard, Berlin. Ent. Ztschr. 2: 18, 1858; Schmiedeknecht, Hymenoptera, Fam. 
Chalcididae, in Wytsman, Genera Insectorum, fase. 97, p. 363, 1909 ; Kurdjumov, 
Messager Ent. [Kiev] 2: 2, 1913; Znanienskl, Poltava Agr. Expt. Sta., Ent. 
Dept. Bui. 2, 1923 (abstract in Rev. Appl. Ent. (A) 12: 291, 1924. Meyer, Rpt. 
Appl. Ent. Leningrad 4: 241, 1929 ; Tzuigankov, Trans. Poltava Agr. Expt. Sta., 
no. 90, Ent. Div. no. xvi, 1930 (abstract in Rev. Appl. Ent. (A) 19: 385, 1931). 

Pteromalus plagiatm Nees von Esenbeek, Hyraenopterorum lehneumonibus 
afflnium monographie . . ., v. 2, p. 115, 1834. 

Jioeotomus ¡)la(jiatua Thomson, Skandinaviens Hymenoptera, v. 5, p. 61, 1878. 
Baeotomus rufomaoulatus Ashmead, Psyche 8: 134, 1897 ; Marchai, Ann. Soc 

Ent. Prance 66: 83, 1897; Osborn, U.S.Dept.Agr., Div. Ent. Bui. (n. s.) 16: 29, 
1898; Dalla Torre, Catalogus hymenopterorum . . ., v. 5, p. 89, 1898: Masl, 
Ann. Mus. Civ. Stor. Nat. Genova (3a) 10: 146, 1922. 

DESCRIPTION 

Callitula hicolor resembles the winged form of Eupteromalus ful- 
vipes, but it may be distinguished by the 5-jointed funicle, the im- 
margined occiput, and the prominent neck on the propodeum. These 
characters, combined with the fact that the legs, including all coxae, 
and usually a large spot at the base of the abdomen are reddish 
testaceous, will separate it from the other hessian-fly parasites. 

Female.—Length 1.1 to 2.1 mm. Head transverse, broader than the thorax, 
fully two and one half times as broad as long antero-posteriorly at the middle ; 
occiput very slightly concave, entirely immargined; ocelli In a low triangle, 
the lateral ocelli tliree or more times tlieir own diameters from the eye mar- 
gins; temples strongly receding, the head narrowing from the eye margins; 
antennal groove broad and shallow; viewed from in front, the head broader 
than high, the cheeks rounded ; malar space equal in length to nearly half the 
eye height; malar furrow very delicate; eyes moderately large, ovate, and 
practically bare; clypeus not separated from the face, its anterior margin 
weakly sinuated ; clypeal region very finely convergently striated, the rest of 
liead reticulate-punctate, the punctures on back of head and on face and cheeks 
a little finer than these on upper part of frons and vertex; right mandible 
3-tootlied, left mandible 4-tootlied. Antennae Inserted a little below the middle 
of head, but distinctly above the lower extremity of eyes, 11-jointed, consisting 
of a slender scape which is cylindrical and reaches to the front ocellus, a 
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pedicel that Is about twice as long as thick, three transverse but quite distinct 
ring joints, five cylindrical and subequal funlcle joints and a solid club, the 
five funlcle joints each very nearly one and one-half times as long as broad, 
the club longer than the two preceding joints, cylindrical ¡it base but tapering 
to a long sharp point at apex. Thorax ovoid, narrowed behind; pronotum 
transverse, conical, viewed from above mostly declivous, distinctly sculptured 

FiauaB 25.—CalUtula lieolor Spinola : A, Adult female ; B, antenna of female ; C, adult 
male ; D, antenna of male.    A and O, X 30. 

except a narrow border along the posterior margin which Is smooth ; mesoscu- 
tum fully twice as broad as long, higher than the pronotum, strongly reticulate- 
punctate lilte the vertex, the parapsldal grooves not at all impressed ; scutellum 
as long as mesoscutum, and similarly but a little more finely sculptured, sub- 
convex, with a broad base on mesoscutum, the axillae widely separated and 
sculptured like scutellum ; propodeum narrowed at apex into a very prominent 
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nock, without n median carlim but with the lateral folds usually distinct, the 
spiracles small and elliptical, the wliole surface of propodeum reticulate- 
punctate, this sculpture a little stronger medially than laterally ; pleura lesa 
strongly sculptured than the dorsuni. Legs normal. Fore wings extending to 
the apex of abdomen or a little beyond the apex ; submarginal vein a little 
longer than the marginal and postmarginal and two and one half to three 
times as long as stigmal; wing bare from base to apex of submarginal vein, 
this bare area prolongeil somewhat under the marginal vein and along the 
posterior margin ; ventral surface of wing witli eight or nine long hairs in a 
row behind and paralleling tlie marginal vein; marginal cilia short; hind 
wing not bare basally, nearly uniformly but rather sparsely ciliated over 
the whole surface, its marginal cilia not over one fourth as long as the greatest 
width of wing. Abdomen about as long as thorax, pointed ovate, with a short 
petiole which is attached beneath the propodeal neck ; first and second tergltes 
beyond the petiole large and subequal, together comprising nearly two thirds 
of length of abdomen ; entire abdomen smooth and polished ; ovipositor sheatha 
slightly exposed at apex. 

Color of head and thorax dark, metallic green; abdomen blackish with a 
large, more or less rounded spot, which usually embraces most of the first and 
second tergltes except their margins, yellowish testaceous ; mandibles testa- 
ceous; antennal flagellum dark brownish or blackish, the scape and pedicel 
usually more or less brownish but frequently mostly pale testaceous; legs, 
including all coxae, pale testaceous; wings hyaline, the venation brownish 
testaceous. The yellowish marking on abdomen is variable, sometimes nearly 
absent, in other instances embracing most of the abdomen. 

Male.—Length 1.2 to 2 mm. Similar to the female except that the antennal 
club is not prolonged Into a slender process at apex, the first ring joint Is 
smaller than in the female, the scape and pedicel are nearly always testaceous, 
and the abdomen is more distinctly petiolate, the petiole as long as broad, the 
body of abdomen short, about as long as broad, and yellowish except at 
apex. 

Redescribed from specimens reared from the hessian fly in North 
America and also several specimens from Europe. 

REVIEW OF riTERATUEE 

The genus Gallitula was described by Spinola in 1811 in a generic 
key and bicolor named as the only included species, without further 
description and without indication of the locality from which his 
specimens came. In 1833 Walker described Micromeliis rufomacu- 
latus from specimens collected on grass in the vicinity of London. 
The following year Pteromalus plagiatus was described by Nees 
from specimens taken near Sickershausen and Carlsruhe, Germany, 
and CalUtul^ bicolor Spinola was cited as a synonym. Westwood, 
in 1840, redescribed Mtcromelus rufomaculatus in his Introduction 
to the Modern Classification of Insects, and Blanchard also pub- 
lished a short description of it and stated that it was found near 
Paris and London. In 1856 Foerster proposed the generic name 
Baeotomus to replace MicroTnelus Walker which Foerster considered 
to be preoccupied by Micromelum Blume, a botanical name. Al- 
though this change was unnecessary and contrary to the present 
code of nomenclature, it was accepted by several subsequent authors 
and accounts for the later use by some of them of the combination 
Baeotomus rufomaculatus. In 1858 Reinhard stated that Microm- 
elus rufomaculatus Walker and PteromMus plagiatus Nees were the 
same species ; at the same time he mentioned the fact that Callitula 
bicolor Spinola had been treated as a synonym by Nees but indi- 
cated that he considered this a manuscript name only. In 1878 
Thomson redescribed the species under the name Baeotomus plagia- 
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tus and cited rufornoßvlatus Walker as a synonym."   This parasite 
^îïsîext referred to under the name Bmotomus rufommutatus by 
Smead in 1897, when he recorded it for the first tmie as a parasite 
of the Tes ?an fly this record having been based on specimens reared 
S France bv Marchai, who published the same information 1 month 
later    In 1898 the Marchai record was cited by Osborn, and m 
th? same year the species was listed in Dalla Torre's catalog under 
the ZLHeotomus rafo.iuumlatus with Gallitula Ucolorciieà as 
a svSonvm    Schmiedeknecht in 1909 listed the species as Microme- 
UZflZJatus, with Pteromalus plagiatus cited as a synonym^ 
but without mention of CallUula hicolor.   Mt<^oriulus nifomamla^ 
?ÏÏ was listed by Kurdjumov in 1913 as one of the parasites of the 
hTssfan fly reared in Poltava, Russia, and the opinion was expressed 
that it was probably the same as Micronœlus subapterus Riley and 
üÍt M   pv?ihogJer Walker was probably a wingless or semi- 
wineless ?aHety of this species also.   The species was mentioned 
bv Masi in 1922 as occurring in the Tuscany Archipelago.   In a 
cJtaloffof the type species ol the genera of Chalcidoidea   Gahan 
and FÏgan in 1923 placed the genera Mierormlus and B<wotomus in 
synonymy with clutula and%ited Mi^^mielus rufoma^latus as 
a synonym  of  CaUituU  bicolor.   Znamenski  again  recorded  the 
sneezes fi™m Poltava in 1923, and in 1928 Hill and Smith hsted it 
fKe firsUime from North'America.. Meyer -eluded tJ^.fS^cT 
in a list of parasites of the hessian fly m Russia, published m 1929 
and in 1930^and 1932 Imms recorded it from England as a parasite 
^OsJ^UMt (L.).    Tzuigankov in 1930 recorded rearing it in 
Russfa f?om MeromyL salt A (h.), Lasiosinu c^rœt^pes Meig., and 

"^trZÄovTÄ- of the literature it will be seen that CaUi- 
tlZZ- was early recognized by Nees as the same as Pjero^m 
Zaciatm which in turn has long been treated as being identical with 
WSoZius'mfommnûatus.    Although Galli^a bicolor is a much 
Sder^me than Mk^romelus rufomamtMrn, it has been generally 
Snored Ecause of the manner in which it was originally proposed. 
The rules of nomenclature, however, clearly provide that a species 
proposed as this one was (i.e., without description except that pro- 
ííSln the description of the'genus of which it was the only species 
namedHs valid.   If Nees' statement that CMituU Itcolor is the same 
as his Ptermnalm plagiatm is correct, then Spmola's name should 
be used.   Spinola's description is entirely inadequate for recognition 
of the species, and it must be assumed that Nees had knowledge other 
than that furnished by the description when he synonymized it    1 hat 
this is possible is shown by the fact that Nees mentions that he had 
a number of specimens of other species from his colleague bpmoia. 
He does not record that he had specimens of C. buioUr from its 
author, but the two were evidently in close touch with each other and 
it is highly probable that Nees' identification of bicolor is based either 
upon comparison of specimens or upon additional information given 
him by Spinola.    In the absence of any evidence to the contrary, 

.«Thomson also Hsted as a synonym Pteromalus mm Foerstcr     apparently no species 
«as described by Foerster under this name  and it If probable that í^-.■^«"i,*».3*'^|í Jog 
intonded, since that is the only /«ÍÍH« listed among the chak ds '» "f »f„T.%'/¡o'/and is 
The description of this species does not appear to agree with taltuuia ov^omr unu 
therefore omitted from the synonymy, 
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Nees' statement as to the identity of hioolor and plagiatus is accepted 
as correct, and the older name is applied to the species. 

The writer has seen Walker's type of Micrarruilus rufonmcvlatiig in 
the British Museum and found it to agree with the description of 
Pteromolus 'plagiatus Nees, a fact first pointed out by Reinhard. 
M. rufomacvlatus is thus a synonym of CalUtwla hioolor. 

As already mentioned, Kurdjumov believed MicromeVus pyrrho- 
gaster Walker and Mior-omelws suhapteru-s (Riley) to be probable 
synonyms of this species. The type of the former species has been 
examined by the writer and, although very similar to bicolor, differs 
from it by having a much thicker head and vestigial wings. So far 
as is known, the fully winged bicolor has never been associated in 
any rearings, either in North America or in Europe, with a vestigial- 
winged form, nor has pyrrhogaster ever been recorded from the 
hessian fly. In view of these facts it is believed that pyrrhogaster is 
probably a distinct species. 

Kiley s svhapterus is a quite different species and is a synonym of 
Eupteromalus fvïivipes Forbes, which is treated elsewhere in this 
publication. 

HOSTS AND LIFE HISTOBT 

Little seems to be known regarding the life history of CalUtvJa 
bicolor. It has been most commonly recorded as a parasite of 
Phytophaga destmctor. As already shown, Imms has recorded it 
as a parasite of Oscinella frit (L.) in England, and Tzuigankov 
claims to have reared it from Meromyza saltatrix (L.), Lasiosina 
cinctipes Meig., and Chlorops taeniopus Meig. in Russia. Kurd- 
jumov states that in studies of the hessian-ñy parasites conducted in 
Poltava this species was always reared as a secondary parasite, and 
Znamenski makes a similar statement. 

According to an unpublished manuscript of the late P. R. Myers, 
studies carried out at the Carlisle, Pa., laboratory of the Bureau of 
Entomology show that the species is normally a primary, external, 
solitary parasite of hessian-fly larvae of the spring generation. The 
parasite feeds externally upon the host larva witnin the host pupa- 
rium and emerges as an adult from the puparium. In several 
instances, however, the species was found to have developed as a 
parasite of Platygaster zosine, and in one instance at the expense of 
another undetermined primary parasite of the fly. 

DISTBIBUTION 

Gdllitvia bicolor is a widely distributed species both in Europe 
and in North America. In Europe it has been recorded from Eng- 
land, France, Germany, Italy, and Kiev and Poltava in Russia. The 
writer has also seen specimens in the collection of Ruschka at the 
Naturhistorisches Museum at Vienna which it is believed were col- 
lected in Austria. 

In North America this species has been taken in New York, Penn- 
sylvania, Maryland, Virginia, Ohio, Indiana, Michigan, and North 
Dakota. Records from Pennsylvania embrace numerous localities 
distributed in at least 10 different counties. Maryland records also 
include localities in several counties and range from tidewater to the 
mountainous western part of the State.   Records from the other 

6685"—33 8 



114       MÏSC. PUBLICATION   174, U.S. DEPÎ.  OF AGfelCULÏtTBE 

«ítntPs are much scarcer but are sufficient to indicate that the species 

wellTs ÄaSsas and Oklahoma, í^oMÍÍ^^« bi^ol^ ^"^.TTcmüd 
deceived for identification from these sections. If present, it could 
hardly have escaped detection. 

IMPOETANOE 

This species is believed to be.of verv little i?«?«^^^,"''^,^?,,^ P^uÏ! 
of the hessian fly. Comparatively few specimens have been lound 
?n North America, despite the extensive investigations of fly para- 
sites that have been carried on. 

BUBEKIA FALLAX, new »pede« 

(Fig. 26) 

Althouffh having a somewhat different habitus from the genotype, 
BM^fX^Jru^fa Ashmead, B falUx seems to agree m the impor- 
tant eeneric characters and is believed to be correctly placed in that 
lenuf It differs from tHcañnata in having the pronotum shorter 
fhe abdominal petiole shorter, and the abdomen conicovate instead 

'^^%:^^^ZliS:thora all other parasites of the 
hessian fly by the median tooth on the clypeus. 

r.™,„T„    T o„ath 1 Ö tn 2 mm    Head a little broader than thorax, fully three 

ocular line  the latter eqi»ai to a" (approximately 30:25), the cheeks a 

"     ^.\ovnwv nalnf 4 1oi¿ted- whole head finely reticulate, more finely so on 
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but strongly reticulate-punctate ; spiracular sulci deep, the area laterad of these 
sulcl weakly sculptured and clothed with a few long hairs; spiracles small; 
pleura reticulate-punctate, with a smooth ridge below the wings; metapleura 
weakly reticulated. Fore wing extending beyond apex of abdomen, a little 
more than twice as long as broad, bare behind submarginal vein, ciliated from 
base of marginal to apex of wing; marginal cilia short; marginal and post- 
marginal veins about equal; stlgmal vein about two thirds as long as post- 
marginal, straight, slender at base with a rather elongate stylet; hind wing 
about three and one half times as long as broad. Legs not thickened; tarsi 
5-jointed ; hind tibia with two apical spurs, one very weak ; hind coxae weakly 
retlculiited. Abdomen conic-ovate, about as long and as broad as thorax, smooth 
and subpetiolate; petiole very short, much broader than long; first tergite 
beyond the petiole constituting about two fifths of the length of abdomen; 
second tergite nearly one third as long as first; third, fourth, and fifth 
tergites short and subsequal, the sixth and seventh each as long as or a little 
longer than the second ; ovipositor not exserted. 

^<!Í^"V-'% 

FiQüEB 26.—Bubekia fallow Gahan : A, Adult female ; B, antenna of female.    A, X 20. 

Head and thorax black, the head with a slight greenish cast ; propodeum 
metallic green, and abdomen bluish green with a brassy reflection basally ; 
antennal scape metallic with narrow band at base testaceous ; pedicel and 
flagellum brownish black ; mandibles reddish brown ; palpi black ; wings 
hyaline, the vepation fuscous; coxae concolorous with thorax; all femora 
biackish or slightly metallic with their apices testaceous; all tibiae and tarsi 
reddish testaceous, the apical joint of each tarsus black. 

Ma?«.—Length, exclusive of head, 1.4 mm. Head missing from the type. 
AlKlominal petiole more distinct than in the female but not so long as broad ; 
body of abdomen ovate, somewhat more than half as long as thorax and 
narrower than thorax, the first segment beyond the petiole constituting half 
or more than half its length ; scutellum a little shorter than mesoscutuin ; 
axillae less broadly separate<l than in female. Thorax, abdomen, and coxae 
metallic green ; femora also more or less metallic ; otherwise like the female. 
Head and antennal characters unknown. 

Type locality.—Sioux City, Iowa. 
rj/pe.—Catalog no. 44841, U.S. National Museum. 
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DP<,rribed from 13 specimens, 11 females and 2 males, as follows: 

Turn- rparaSpesTom tfc^^^^^^^^^        and locality under Webster 
So  Îâ's'; rfeiafe paratype reared from f 2/^£«^« ^-'^^^ 
^^âay) at'Columbia   Te^^^^^^^ 

TnT iv E" G Keily Maflffi under Webster no. 17322; 1 fenmle 

of little importance as a parasite of the hessian ny. 

HALTICOPTERA AENEA (Walker) 

DicyoH.  a^eu.  Walker   E„t.  Mag   1:   456   1^3 ;  Wal^er^^^ 
Ä^r^^'^'ÄÄp"°í li^î"^^^^^^ U.S. Nan. MUS. 
Bul. 124: 44, 1923. ^. ^g«   jggg    walker, Monographia 
cÄÄ'n,''?^ i™fc"Ä; S: ippi. w«i. 8. »■ 2. i»2i >"»•■■'" 

24, 1917; Aldrich, Jour. Agr. «f.^'^^'^^^/S^^f^àoc  Trans. 23: 230, 1896. Oyrtof/ajiter cltnpes Ashmeail, Amer  Ent  hoc. Irans. ^ , ^^^ 
P0íí,(.¡/rí«. (sic)/"«;i'^::äif7,'^f-N^rnS^«^   45^313   1913;  Frost, Polycvstus foersten Crawford, U.b. Na". Mus. íTUC. 

N.y. (Cornell) Agr. Expt. Sta. Mem. ^8- 131, 19^4. 24-442, 1932. 
Halticoptera funcioorni» Imms, Parasitology 22.13, 19áU, Z4.44.Í, i»o 

DESCRIPTION 

Halticoptera aenea is not likely *« ^e .^«".í"^^l;:'f]^t^"yape of 
other Parisites of the hessian fly, if attention is g^^f, *" f ^.^l „and 
nlvneus the smooth propodeum with its strong lateral folds ana 
dÄünct median carina, the prominent abdominal petiole with its 
d stinct median longitudinal carina, and the «uMriangular abdomen. 
ThP males are readily recognized by their swollen and yellow max- 
iUary ilpi theSpale yelfow anteLa with darker club, and their 

pale legs. 
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verging striae ; frons and face with sparse pale hairs ; mandibles each with four 
distinct teeth; labial palpi 3-jolnted, maxillary palpi 4-jointed, the second and 
fourth joints of the latter much longer than the first or third. Antennae 13- 
jointed, weakly clávate ; scape cylindrical ; pedicel about twice as long as broad ; 
two distinct transverse ring joints; funicle 6-jointed, the joints subquadrate; 
club 3-jointed, ovate, a little broader than funicle, the first and second joints 
subquadrate, the apical joint smaller and subtrlangular ; funicle and club 
joints each with a single series of elongate sensoria which extend from about the 
basal one fourth or one third of each segment to its apex; hairs on funicle 
and club short. Thorax a little over one and one half times as long as broad, 
tapering from tegulae to apex of propodeum; prothorax short, conical, a little 
narrower than mesonotum at tegulae, mostly declivous and without a transverse 
carina separating the declivous portion from the short dorsal portion ; meso- 
scutum more than twice as broad as long; parapsidal grooves impressed an- 
teriorly, usually faintly traceable for the whole length of mesoscutum but 
very indefinite on posterior half; scutellum about as long as mesoscutum; 
axillae separated by a distance much less than their own width at base, the 
groove between axillae and scutellum deep and weakly foveolated ; sculpture of 
scutellum and axillae about like that of vertex of head, the mesoscutum with 
somewhat coarser reticulation ; metanotum forming a narrow transverse smooth 
band; propodeum about two thirds as long as scutellum, smooth and shining, 
the median carina and lateral folds strongly developed, spiracular sulcl deep and 
complete; spiracles small and ovate; area between lateral folds of propodeum 
broad and with a shallow depression at basal margin on each sUle about half 
way between the median carina and the lateral fold ; pleura sculptured like the 
scutellum but with the usual smooth ridge beneath the wings. Legs moderately 
slender, their tarsi S-Jointed ; hind tibiae with two spurs, one of which is very 
weak and not easily seen ; hind coxae very weakly sculptured and with a few 
long hairs dorsally ; front femora and tibiae approximately equal In length; 
middle and hind femora shorter than their tibiae. Wings extending far beyond 
the apex of abdomen, about two and one third times as long as broad, evenly 
cllated from a little beyond apex of submarginal vein to apex of wing, bare 
basally except for a few hairs in the costal cell ; marginal cilia short ; submar- 
ginal vein twice as long as marginal vein; postmarginal vein subequal to 
marginal; stigmal vein half or a little more than half as long as marginal. 
Abdomen about as long as thorax, petlolate; petiole about twice as long as 
broad, reaching approximately to the apices of hind coxae, opaquely granular in 
sculpture with a distinct median longitudinal carina above ; body of abdomen 
smooth, short ovate, subacute at apex, broadest at apex of first tergite beyond 
the petiole, this tergite constituting half or nearly half the length of abdomen 
exclusive of the petiole, its apical margin often, though not always, with a 
slight median emarglnation ; following tergites successively diminishing a little 
in length, usually more or less retracted into the first segment; ovipositor not 
exserted. 

Color of head and thorax varying from aeneous to dark green, the lower part 
of frons and the face usually blackish, and pleura usually less metallic than 
the dorsum of thorax ; propodeum shining green or brassy ; petiole dull black ; 
abdomen beyond petiole metallic green or brassy green, the apical tergites 
sometimes blackish; antennal scape dark metallic with its base more or less 
testaceous; flagellum and pedicel dark fuscous or brownish black; wings 
hyaline ; all coxae concolorous with the thorax, their femora and tibiae varying 
from dark testaceous to strongly fuscous with the apices somewhat paler; 
tarsi testaceous with the apical joint blackish. 

áío/e.—Length 1.5 to 1.8 mm. Somewhat smaller than the female, the 
antenna similar in conformation to that of female, but slightly more slender ; 
maxillary palpi with the two apical segments greatly enlarged to form an ovate 
vesicle; maxillae also enlarged; parapsidal grooves more sharply defined, 
usually complete but not deeply impressed posteriorly; head distinctly more 
finely and deeply sculptured than the thorax, especially so on the frons and 
face ; abdomen shorter than the thorax ; the petiole like that of female ; body 
of abdomen subtrlangular, appearing truncate at apex because of the retraction 
of the apical segments. Color a much brighter metallic green than In female, 
the front of head brilliant brassy green to bright blue; antennae yellow, the 
club and usually the pedicel fuscous; legs, except coxae, bright yellowish, their 
hind femora sometimes slightly fuscous, and the apical joint of all tarsi 
blackish. 
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KEVIEW   OF  LITEBATUBE 

Walker described Dicyclus aeneus in 1833 from specimens col- 
lected on grass near London, England, and Westwood named 
the species as type of the genus in 1840. Dicyclus fuscicornis 
Walker was described from the Isle of Wight in the same paper 
in which the description of the genotype species appeared. Both 
species were more fully described by Walker in his Monographia 
Chalciditum in 1839. Cunliffe in 1921 recorded D. fuscicornis as 
parasitic upon Ocinella frit (Linnaeus) in England, and in 1930 
Imms published a paper giving observations on some parasites of 
the frit fly in England, in which he fully described and figured the 
same species but placed it in the genus Halticoptera instead of 
Dicyclus. 

In 1894 Ashmead described Cyrtogaster liqueatus from one speci- 
men said to have been reared from Phloeosinus derüatus Say, a 
scolytid. Two years later Ashmead described Cyrtogaster occiden- 
talis from specimens taken in Indiana, Texas, District of Columbia, 
Virginia, South Dakota, and Colorado, with the further statement 
that the species had been reared by F. M. Webster from Oscinis 
variahilis Loew, O. carbonaria Loew, or 0. umbrosa Loew mining 
stems of wheat, and in 1903 this record was repeated by Webster 
with the substitution of 0. soror Macquart for 0. variabilis. In 
the same paper in which Cyrtogaster occidentalis was described, 
Ashmead also gave descriptions of C. citripes and Polycyrtus flori- 
danus from specimens collected in Florida. In one of his privately 
published pamphlets printed in 1917, Girault placed G. occidentalism, 
C. citripes, and P. ßoridanus in synonymy with C. liqueatus Ash- 
mead. He also cited P. foersteri, Crawford, described from speci- 
mens reared from Agromyza angulata Loew, as a synonym of the 
same species. 

In 1916 Luginbill and Urbahns recorded rearing Cyrtogaster occi- 
dentalis from the corn leaf miner, Cerodonta dorsS,is Loew, at Yuma, 
Ariz., Tulare, Calif., Columbia, S.C, Lakeland, Fla., and Green- 
wood, Miss. These authors gave a very fair figure of the adult 
female. The following year Seamans recorded the same species as 
parasitic upon Cerodonta femoralis Meigen in Montana. In 1920 
J. M. Aldrich mentioned the Webster record of Cyrtogaster occi- 
dentalis as a parasite of the wheat stem miner in a paper dealing 
with Oscinella frit. Frost in 1924 repeated the record by Crawford 
of Polycystus foersteri from Agromyza angulata, and in 1928 Miss 
Griswold recorded the rearing of Cyrtogaster liqueatus from Phy- 
tomyza delphiniae Frost. 

In 1920 James Waterston sent to the writer for examination a fe- 
male and a male pteromalid reared from the frit fly in England. He 
had identified the female as D. fmcicomis Walker but was uncertain 
regarding the relationship of the male and also as to the proper 
generic placement for the Walkerian species. A specimen of fusci- 
cornis (probably a cotype) identified by Walker was included in the 
.sending. The reared specimens were apparently a part of the ma- 
terial upon which the record later published by Cunliiïe was based. 
The agreement of the reared female with Walker's specimen of 
fuscicornis was found to be exact, and the fact that the male repre- 
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sented the same species was also established beyond question by the 
similarity of both sexes to what was then being called Cyrtoqaster 
hqueatus Ashmead in North America, the two sexes of Which had 
been associated by numerous breeding records. These conclusions 
were communicated to Waterston with the further statement that 
the only apparent differences between fuscicornw and Hqueatus were 
that in fuscicomts the hind margin of the first tergite beyond the 
petiole was entire and the femora were strongly infuscated, whereas 
m Itqueatus the hind margin of the first tergite showed a very slieht 
emargination at the middle, and the femora were not so dark In 
regard to the question of the proper generic placement of the species. 
It was pointed out that the type of the genus Dicyclua was D. aeneul 
Walker, and Waterston was advised to examine that species. This 
he did and later wrote that he was not sure that aeneus and fuaci- 
com^s were specifically distinct. At this point the matter was tem- 
porarily dropped, but in 1927 the writer was privileged to examine 
the type of <Mmus, a female in the British collection at the British 
Museum, and concluded that it was the same species as fuscicomig. 

Although the identity of the American liquentus with ae-news was 
^\T^^P^.^^1?^^^^^, ^ome doubt still existed because of the apparent 
slight differences already pointed out. A careful examination of all 
the numerous specimens of this species in the United States National 
Museum has now shown that the very slight notch or emargination 
at the apex of the first tergite is absent about as frequently as it is 
present, while the color of the femora is to a considerable extent 
variable, frequently testaceous, but more often distinctly fuscous 
1 he agreement with the detailed description and figures of fusd- 
comis by Imms leaves no doubt that liqueatm is identfcal with fusd- 
comis, which as already pointed out, is believed to be the same as 
aeneus. The types of Cyrtogaster occidentalis Ashmead, C. dtHpes 
Ashmead Polycyrtus ßoridanus Ashmead, and Polycystws foerateri 
Crawford have been studied and found to be the same as Uqueatus, 
as stated by Girault, and therefore synonyms of aeneus 

Imms placed fusdcomis in the genus Halticoptera and in so 
doing pointed out certain alleged differences between this genus and 
Dicyclus Wiúk^v. These alleged differences are as follows: (1) In 
Halhcoptera ih^ marginal vein is longer than the stigmal, whereas 
in Dicyclus it is usua ly shorter than or, at most, e^ual in length 

îmnf ntff ""^ '''•n' (^^ \"-™'*^"' °^ Halticoptera tie two distal 
Ih^iff maxillary palpi are greatly inflated so that together 
£7„7'^™l'Pi^''°\^ ^^^1^'«',whereas in Dieydus they are unmodi- 
fied as in the females of both genera. These supposed differences 
are believed to have been taken from the literature rather than basTd 
upon actual study of the genotype species, since they are essentially 
the same characters as those used by Ashmead to distinguish these 
two genera. Since the species a^«^ Walker is, as already stated, 
the type species of Dicyolu^, and since fusdcornw Walker is believed 
to be the same species, it is apparent that if this species belongs in 
Halticoptera then Dicyclus must be considered a synonym of that 

ZoFj:ä r¿ ^"^^"^""Vtera ßamcornis (Spinola), but has examined 
specimens ot H. smaragdina (Curtis), a species believed to be very 
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closely allied to the genotype species. Between smai^agdina and 
aenews there is essentially no difference in the relative proportions 
of the marginal and stigmal veins. Furthermore, the males of both 
species have the two distal joints of the maxillary palpi almost 
equally greatly enlarged. It follows, therefore, that Dicydus and 
Halticoptera cannot be distinguished generically by either the vena- 
tion or the characters of the male palpi, and apparently there are no 
other characters of sufficient importance to hold them apart. In 
H. snwragddna there is in both sexes a more or less distinct cross 
furrow on the scutellum at about the apical one third. In males of 
this species also, the basal lobe or stipes of maxilla is enormously en- 
larged, so much so that it appears as a very large, flat, smooth plate 
lying close against the back of the head and extending nearly to the 
vertex, where it is easily seen from above if the head is tipped 
slightly forward to expose the occiput. It was at first believed that 
these characters would distinguish Halticoptera from Dicyclii/s, but 
further study showed them to be merely relative. In many speci- 
mens of aeneiis the cross furrow on the scutellum is absent, but in 
some specimens it is faintly indicated, although never so distinct as 
in the few specimens of smaragdina available for comparison. The 
stipes of the male maxilla in aenev^ is not so enormously enlarged 
as in sTnaragdina, never extending above the neck and hence not 
visible from above, but it is much larger than usual in other Ptero- 
ondlidae and essentially of the same type as in the latter species. In 
the light of this comparison it is deemed necessary to consider Dicy- 
clms a synonym of Haltwoptera. 

Ashmead described the species three times in Cyrtogaster and 
once in Polycyrtus (a typographical error for Polycystus) and 
Crawford also placed it in Polycystus. 

It has little relation to Cyrtogaster. Females of Cyrtogaster are 
at once distinguished from those of Halticoptera by having a broad, 
almost semicircular emargination of the first tergite, by the sharply 
margined pronotum, and by the rugosely sculptured propodeum, 
while the males differ not only by these same characters but in the 
maxillary palpi also, since in Cyrtogaster it is apparently the 
penultimate palpal joint which is enlarged, and this is always me- 
tallic,2 the apical joint small and either club shaped (vulgaris 
Walker) or setiform {glasgowi Crawford) and located near the 
forward or ventral end of the penultimate joint when the palpi are 
at rest. 

The true identity of Polycystus Westwood, of which P. matthewsii 
Westwood is the genotype species, is at present unknown to the 
writer. 

HOSTS AND  LIFE  HISTORY 

Halticoptera aenea is a solitary, primarj^ parasite with a number 
of different hosts. According to Imms, it is an endoparasite of 
the larval stage of Oscinella frit emerging as an adult from the 
puparium of the host.   Little else is known of its life history. 

Oscinella frit is attacked by this species in both Europe and 
America. Cunliffe, as well as Imms, records it from that host in 
England. In North America the records by Ashmead and Webster 
of its having been reared from Oscinis carbonaria Loew, O. varia- 
hilis Loew, 0. soror Macquart, or 0. umbrosa Loew have been shown 
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by Aldrich to refer to O. fñt. Other published records from North 
America, as already mentioned, comprise that by Ashmead from 
Phloeosinus dentatus (Say), those by Crawford and Frost from 
Agromyza angvlata Loew, that by Luginbill and Urbahns from 
Cerodonta dorsalis Loew, the one by Seamans from Cerodonta 
femoralw Meigen, and the one by Griswold from Phytomyza 
delphiniae Frost. Of these recorcls, the one from Phloeosinus 
dentatus, a scolytid, is perhaps open to some doubt. The others are 
probably correct. 

In acldition to these published records, material in the National 
Museum collection shows the following rearing records: From 
Agromyza citreifrons Malloch at Wooster, Ohio, by J. S. Houser, 
July 25, 1916; from Agromsyza fusilla Meigen by C. C. Wilson at 
Sacramento, Calif., August 20, 1924; from Agromyza coquilletti 
Malloch in wheat leaf at Elk Point, S.Dak., October 1913 ; and from 
Phytophaga destructor (Say) at Clearwater, Kans., by E. G. Kelly, 
May 1915, at Eandolph, Iowa, by E. G. Kelly, date not indicated, 
at Welhngton, Kans., by E. G. Kelly, date not indicated, and at 
Centraha, 111., by W. B. Cartwright, July 19, 1921. Several other 
specimens in the collection are said to have been reared from wheat, 
but without identification of the host. 

DISTRIBUTION 

So far as the records show, this species in Europe is present only 
in the British Isles. That its distribution is actually confined to 
this limited area, however, is very unlikely. Schander and Meyer " 
record Halticoptera suilvus (Walker) as a parasite of Oscinella frit 
in Germany and it is possible that this may be //. aeneus. Halti- 
coptera petiolata Thomson is also mentioned as a parasite of O. fñt 
in Eussia by Meyer " and this too may prove to be H. aeneus. 

In North America specimens of H. denea in the National Museum 
collection show the following distribution: New York, Pennsyl- 
vania, Maryland, District of Columbia, Virginia, South Carolina, 
Florida, West Virginia, Ohio, Indiana, Illinois, Wisconsin, Iowa, 
Missouri, Louisiana, Mississippi, Texas, Kansas, South Dakota, 
North Dakota, Montana, Colorado, Arizona, and California. Thus 
it will be seen that the species occurs from the Atlantic to the Pacific 
and from Wisconsin and North Dakota to the Gulf of Mexico. No 
doubt it will be found in many other States of the United States 
and probably in Canada. 

IMPOBTANCE 

This species is an important parasite of the frit fly, but it appar- 
ently attacks the hessian fly only incidentally. The few records from 
that host indicate that it is of very little importance in its control. 

Family APHELINIDAE 
TUMIDISCAPUS FLA VUS Giranlt 

(Fig. 27) 

Tumidt'Jioapus flavus GirauU, Jour. N.Y. But. Soe. 19: 182, 1911- Mercet 
Mus. Nac. Cien. Nat. [S|)uiii] Trab. no. 10, p. Ill, 1912; Gahaii, U.S.Natl Mus' 
Proc. 5i) : 40.^, flg. 3, 1919. 

"Schander and Meyer, Aroh. Naturgesch.     (Abt. A) 90  (12) : 48, 1924 
" Meyer, Rpt. Appl. Ent. Leningrad 4 : 242, 1929. 
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DESCBIPTION 

In size and structural characters Tumidiscapus flavm is very 
similar to Centrodora speciosissima^ but it is easily distinguished 
from that species by the nearly uniform yellow color of its body 
and the absence of any cloud in the fore wing. Structurally it 
differs in the female by having the fourth antennal joint as long as 
the fifth and by having the ovipositor less strongly exserted, while 
in the male the antennal scape is much more strongly thickened and 
the funicle joints are differently proportioned. 

Female.—Length 0.75 to 1 mm. Head a little broader than thorax; vertex 
and irons very finely punctate ; cheeks nearly smooth ; mandibles each with 
three teeth ; eyes bare. Antennae 6-jolnted, inserted near the mouth ; scape 
cylindrical ; pedicel about half as long as scape and about as thick as scape ; 
first funicle joint obliquely truncate at apex, its ventral margin fully twice 

FiouEB 27—Tumidiscapus flavus Girault : A, Antenna of female; B, antenna of male. 
X  270. 

as long as its dorsal margin and a little longer than the width of segment; 
eecond funicle joint about one and one half times as long as broad, broader 
at apex than at base ; third funicle joint about as long as second but thicker, 
broadest at apex and about as broad as long ; club a little thicker than third 
funicle joint, longer than the three funicle joints combined, about equal in 
length to the scape, solid, its apex a little curved ; elongate sensoria api)arently 
lacking. Thorax dorsally with weak granular sculpture ; prothorax short ; 
mesoscutum about one and one half times as broad as long, apparently with a 
very delicate median groove and with a row of three or four short setae on 
each side of the middle, the parapsidal grooves complete and deeply impressed ; 
scutellum about as broad as long or a little broader, rounded in outline, slightly 
convex, apparently with a very weak median groove and with four setae; 
axillae small and widely separated ; propodeuni a little shorter than scutellum, 
apparently smooth, always collapsed in dead specimens. Legs normal; tarsi 
5-jolnted. Wings well developed ; fore wing extending beyond apex of ovi- 
positor, three times as long as broad, mostly bare basally for the length of 
submarginal vein, ciliated elsewhere except for a narrow hairless area extend- 
ing from the apex of stigmal vein obliquely inward and caudad but inter- 
rupted before reacliing posterioi' margin of wing; marginal cilia moderately 
long; marginal vein a little longer than submarginal; stigmal vein short and 
sessile; postmarginal vein absent. Abdomen longer than head and thorax, 
conic-ovate, broadly sessile, smooth ; ovipositor extending slightly beyond apex 
of abdomen. Color pale reddish yellow throughout, the head above and the 
abdomen usually a shade more retldish than the thorax, antennae and legs 
usually very slightly paler than the botly; wings perfectly hyaline, venation 
yellowish. 
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Male.—Length 0.6 to 0.9 mm. Antenniil scupe greatl,v enlarged, ovoid, its 
length to its breadth about in ratio 7: 5, pedicel not quite twice as long as 
broad ; funiele Joints a little shorter than In the female, the first funicle joint 
about as l)road as long and not so obliquely truncate at apex ; second joint a 
little thicker than the first and about one and one half times as long as broad ; 
third Joint about as long as broad at apex; club longer than the funicle and 
a little thicker than the last funicle joint, curved slightly at ai)ex. Abdomen 
not longer than the head and thorax, ellipsoidal. Other characters as in the 
female. 

Described from the type and 20 additional specimens in the 
National Museum collection. 

BEVIEW OF LITERATURE " 

Girault described Tumîdîscapus fiavits from one male specimen 
collected on a window pane at Centralia, 111. This specimen, which 
is not only the type of the species but of the genus also, is mounted 
on a slide in the National Museum collection. In 1912 a translation 
of the original description into Spanish was published by Garcia 
Mercet without adding anything to the knowledge of the species. 
The only other reference to it in the literature appears to be one by 
the writer in 1919, in which an outline figure of the male antenna 
is given in connection with a discussion of the relationship of the 
genus TumMiscapvs to Paraphelinus Perkins. 

HOSTS   AND  LIFE   HISTORY 

Tumidiscapus flavus was first linked with a definite host when, in 
October 1923, 18 specimens which had been reared June 20, 1923, 
by W. B. Cartwright from two hessian-fly puparia collected at 
Union City, Tenn., were identified by the writer as being that species. 
A specimen reared from a puparium of the same host insect by 
P. R. Myers in 1915 at Montoursville, Pa., was subsequently identi- 
fied as T. flavus. So far as the writer is aware, these two rearings 
constitute the only records to date of the species from Phytophaga 
destructor. Two additional specimens in the National Museum col- 
lection, which have been identified as T. flavus, are said to have been 
reared from Lasioptera on Muhlenhergia at Elk Point, S.Dak., by 
C. N. Ainslie, under Webster no. 11838, and three specimens are said 
to have been reared from Muhlenhergia by the same collector at 
Sioux City, Iowa, under Sioux City no. 2719. 

Other species of the genus Tumidiscapus seem to be parasitic in the 
eggs of Orthoptera deposited in stems and canes, and it is highly 
probable that the normal host of this species will be found to be 
some orthopteron or other insect that oviposits in grass or weed 
stems. 

No information is available regarding the life history of the 
species other than the fact that it emerges from the puparium of 
its host, as many as 10 specimens sometimes coming from a single 
puparium of the hessian fly. It is believed to be an internal, pri- 
mary parasite, but this remains to be proved. 

»This Bpedes was recorded by Metcalf and Colby (Jour. Econ. Ent. 23: 108, 1930) 
as parasitic In the eggs of Orchelimum vulgäre Harris, the meadow grasshopper, the Iden- 
tification having been made by the writer. A subsequent reoxamlnatlon of the parasite 
material retained showed It to represent a species different from flavua, and It has been 
recently described under the name of Tumidiscapus orvhelimumis (Ann. Ent. Soc. Amer. 
25: 741, 1932). 
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DISTRIBUTION 

Present records, while few in number, indicate that this species 
may be distributed over much of the eastern and central portions 
of the United States. Specimens in the National Museum collection 
are from the following localities: Montoursville, Pa.; Union City, 
Tenn. ; Centralia, 111. ; Sioux City, Iowa ; and Elk Point, S.Dak. 

IMPORTANCE 

This species cannot be said to be of any importance as a check on 
the hessian fly. Its parasitism of that host is believed to be more in 
the nature of an accident than otherwise. 

FiooMi 28.—Centrodora êpecioglsaima  (Glrault) : Ä, Adult female; B, female antenna; 
C, male antenna ; D, wings of female.    A,  x  50 

CENTRODORA SFECIOSISSIMA (Giravlt) 

(Fig 28) 

Paraphelinus gpedoaissimus Girault, Jour. N.Y. Ent. See. 19:181, 1911 ; 
Mercet, Mus. Cien. Nat. [Spain] Trab. no. 10, p. 108, 1912; Howard, Ent. Soc. 
Wash. Proc. 16: 81, 1914; MeConnell, Ann. Ent. Soc. Amer. 9: 98, 1916; Girault, 
Ent. News 27: 405, 1916; Waterston, Bui. Ent. Research 8: 52, 1917. 

Centrodora speciosiasima Mercet, Bol. R. Soc. Españ. Hist. Nat. 18:106, 109, 
1918; Gahaii, U.S. Nati. Mus. Proc. 55:403, figs. 1-2, 1919; Hill and Smith, 
Jour. Agr. Research 36:153, 155, 1928; Mercet, Eos 6: 294, 1930. 

DESCRIPTION 

Centrodora speciosissîma may be distinguished from all other par- 
asites of the hessian fly by its unusual color pattern, the head being 
dark reddish above, strongly fuscous below, the thorax mostly bright 
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yellow with the mesopleura and sometimes a dorsal transverse band 
encompassing the scutellum and axillae fuscous, the abdomen wholly 
black, the legs mostly pale but with the hind coxae and femora fus- 
cous or blackish, the antennae fuscotestaceous, and the wings hyaline 
with a conspicuous dark band across the fore wing behina the mar- 
ginal vein. 

Female.—Length, including ovipositor, 0.8 to 1.25 mm. Head transverse, 
about as l)roiid as tliorax, wealîly sculptured, collapsed in dead specimens ; eyes 
bare; mandibles each with three short subucute teeth, the outer tooth slightly 
the longest. Antennae inserted near the mouth, 6-jointed, scape slender; 
pedicel slender, obconic, nearly half as long as the scape excluding the radicle ; 
first funicle joint small, oblique, its ventral margin more than twice its dorsal 
margin, its width equal to approximately half its greatest length; second 
funicle joint thicker and longer than the first, about half as wide as its 
greatest length, obliquely truncate at both base and apex, the upper and lower 
margins nearly equal ; third funicle joint as long as the pedicel, a little thicker 
and about twice as long as the second funicle joint, gradually increasing in 
thickness from base to apex ; club solid, a little thicker than the third funicle 
joint, a little longer than the entire funicle and nearly as long as the scape, 
slightly curved at apex;; club with a few very slender elongate sensoria, but 
the funicle joints apparently without these. Thorax longer than broad; 
pronotum short, strongly transverse ; mesoscutum about twice as broad as 
long, weakly sculptured, slightly shining, with a few short setae, including a 
row on each side of the middle line, the parapsidal grooves complete ; scutellum 
broader than long, rounded posteriorly, subconvex, sculptured like mesoscutum, 
with four setae; propodeum nearly as long as scutellum, faintly sculptured. 
Legs with all tarsi 5-jointed, the hind femora rather broad. Fore wings well 
developed, extending beyond apex of abdomen, comparatively narrow, more 
than three times as long as broad; marginal vein a little longer than sub- 
marginal; postmarginal vein absent; stigmal vein sessile, short, forming a 
slightly curved continuation of marginal vein ; the submarginal vein with four 
erect setae; the disk of wing behind submarginal vein practically bare, re- 
mainder of disk closely ciliated except for a line extending from near the 
stigmal vein obliquely proximo-caudad nearly to the jwsterior margin, the cilia 
basad of this hairless area distinctly coarser than distad of it ; marginal cilia 
of fore wing not more than one eighth as long as the wing is wide, those of hind 
wing nearly equal to the wing width. Abdomen broadly sessile, as long as 
head and thorax or a little longer, the ovipositor exserted, usually about one 
fourth the length of abdomen. 

Male.—Length 0.5 to 0.7 mm. Antennal scape a little expanded beneath, 
about twice as long as broad ; pedicel half as long as scape ; first and second 
funicle joints very small, both obliquely transverse, the first very slightly 
larger than second; third funicle joint very long, distinctly longer than the 
pedicel and first two funicle joints combined, usually about four times as 
long as thick and about two thirds as long as the club but variable both as to 
length and breadth; club solid, a little broader than funicle; funicle and 
club clothed with fine short hairs; abdomen about as long as thorax. Other 
characters including color about as in the female. 

Both sexes are variable to some extent. The fuscous band across dorsum 
of thorax at axillae and scutellum is often entirely absent, the head some- 
times appears entirely fuscous, the prothorax is often blackish, and the 
mesoscutum occasionally is more or less discolored. In slide-mounted speci- 
mens there appears to be a fine median longitudinal groove on mesoscutum 
and scutellum. In dry-mounted specimens this groove is not easily discern- 
ible, but there is always apparent a narrow median line of somewhat paler 
color. 

Described from the type, 10 other slide-mounted specimens, and 44 
card-mounted specimens in the National Museum collection. 

REVIEW OF LITEBATtTBE 

This species was originally described as Paraphelinus specioswm,- 
mus by Girault in 1911, the type having been collected on the win- 
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dow of a granary at Urbana, 111. A translation of the original 
description into Spanish was published by Garcia Mercet m 1912 m 
a revision of the then known aphelinids of the world, in iyi4 
Howard mentioned the species in connection with a discussion of the 
host relations of the species of Paraphelinm. He pointed out that 
two species of the genus were known to be parasitic in the eggs of 
Homoptera and Orthoptera placed in twigs and canes and suggested 
that all the species probably had similar habits. Waterston includeil 
speciosisdmus in a key to the species of the genus Parapheltnus pub- 
lished in 1916, and at the same time gave a very interesting sumniary 
of the known facts regarding the genus. In the same year the first 
information regarding hosts of speciosissimus was published. A 
paper by McConnell, appearing in March of that year, recorded the 
species as attacking the hessian fly in Pennsylvania and gave short 
descriptions of egg, larva, pupa, and adult, as well as important de- 
tails regarding its life history. In November a note by Girault re- 
corded it as having been reared by W. J. Phillips at Kichmond, Ind., 
from eggs of what was questionably identified as Xiphidium sp. 

In 1918 the genus Paraphelinus Perkins was synonymized with 
Cerdrodora Foerster by Mercet and the species speciosissima listed 
in the latter genus. The same synonymy was arrived at by the 
present author and published in 1919, Mercet's paper at that time 
being unknown to him. Attention was called in this paper to the 
great similarity of the American speciosissima to the European 
C. amoena Foerster, and the opinion was expressed that the two were 
probably the same species, but it was deemed advisable to retain the 
name of speciosissima until European specimens could be obtained 
for comparison. At the same time it was suggested that Centrodora 
amoena and Agonioneurm loeustarwm Giraud were probably iden- 
tical; and it was pointed out that, if these conjectures proved true, 
the specific name locustarvm would supersede both speciosissima and 
amaerM. 

A paper by Mercet published in 1930, however, has apparently 
cleared up the identity of loeustarwm. In a key to the European 
species of Centrodora he pointed out characters which distinguish 
locustarum from amoena and recognized the two as distinct species, 
this conclusion being based upon a study of paratypes of the former 
species and upon a specimen which had been compared with the 
type of the latter species and pronounced identical by Nowicki. 
Mercet at the same time also pointed out the resemblance between 
amoena and speciosissima and remarked that a very careful com- 
parison of the two would be necessary to establish differences be- 
tween them. 

In the light of Mercet's finding regarding locustarum, that spe- 
cies need no longer be suspected of being the same as amoena or 
speciosissima. On the other hand, Mercet's description and his fig- 
ures of the antennae of amoena agree so closely with specimens of 
speciosissimM that the writer is more than ever inclined to believe 
that they are the same. No European specimens have been exam- 
ined, however, and it is still deemed inadvisable to synonymize the 
one with the other without first having the confirmation of such a 
comparison. 
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HOSTS AND   LIFE  HISTORY 

The Girault record of this species attacking eggs believed to be 
those of a species of Xifhidivmi is principally interesting as demon- 
strating that this species, like all the other species of the genus, nor- 
mally attacks the eggs of Orthoptera and Homoptera which are 
inserted in stems and twigs. Its parasitism of the hessian fly, while 
much more frequently observed, is believed to be either accidental 
or an acquired habit. In this connection it is interesting to note 
that, in one instance at least, specimens have been taken under cir- 
cumstances indicating that the species may at times attack joint- 
worms, as there are two specimens in the National Museum collection 
which are said to have been found dead in the gall of Hamwlita 
tritici (Fitch) at Sparta, 111., by F. F. Dicke. 

According to McConnell, Centrodora speoiosissima was first reared 
in 1915 from hessian-fly puparia collected by P. R. Myers. Since 
that time it has been reared many times, and it may be said to be a 
common parasite of that insect. 

This Oentrodora is a primary, internal, gregarious parasite of the 
hessian fly. McConnell demonstrated that it was a primary para- 
site by repeatedly getting it to oviposit in puparia known to be free 
from parasites and rearing it through to the adult. On the other 
hand, P. R. Myers stated in his unpublished manuscript that it 
sometimes acts as a secondary parasite, specimens of it having been 
reared from puparia of the hessian fly which were afterward dis- 
sected and found to contain dead remains as well as living adults of 
Platyg<ister. 

According to McConnell, the eggs are deposited in the body cavity 
of the host after the puparium has been formed, no distinction being 
made between puparia containing larvae and those containing pupae. 
In July and August a complete generation of the parasite may de- 
velop in 18 to 20 days, indicating the probability of 3 or 4 generations 
per season. Emergence of the adult is through a hole cut in the side 
of the host puparmm, and as many as 10 adults may mature in a 
single puparium although the normal number is said by McConnell 
to be considerably less than 10. The species is said to be capable of 
reproducing parthenogenetically, unfertilized females producmg only 
males. 

DISTEIBUTION 

Records of the Bureau of Entomology now show a much wider 
distribution for this species than that indicated by McConnell in 
1916. At that time it was known only from the type locality. Ur- 
bana, 111., and from six localities in Pennsylvania. It is now known 
to occur in 10 States, viz New York, Pennsylvania, Delaware, Mary- 
land, Virginia, West Virginia, Kentucky, Ohio, Indiana, and Illinois. 
It has been obtained from numerous localities in Pennsylvania and 
Maryland, but from relatively few localities in the other States 
mentioned. This is probably due to the fact that the parasites of 
the fly have been more extensively studied in these two States than 
in the others. It is believed that equally careful investigations in 
the other States would probably show it to be distributed quite as 
generally there as in Pennsylvania and Maryland. 



128        MISC.  PUBLICATION   174,   U.S.  DEPT.   OF  AGEICULTUBE 

IMPOBTANCB 

McConnell pointed out that because of the comparatively short 
life cycle there is ample time in one season for an enormous multipli- 
cation of the species, and he indicated a belief that it might under 
certain conditions prove to be an important factor m the control o± 
the fly Investigations carried on at the Carlisle, Pa., laboratory 
of the Bureau of Entomology covering a period of 10 years, which 
were published by Hill and Smith in 1928, showed an average annual 
parasitization of the spring generation of the fly amounting to onW 
011 percent. These figures apparently do not bear out McConnell s 
hopes, but on the contrary indicate that the species is a nearly neg- 
ligible factor in the control of the hessian fly. 

Family EULOPHIDAE 

HOBISMENUS TEXANUS (Girault) 

(Fig. 29) 

Pseudomphale teaxma Girault, Insecutor Inscitiae Menstruus 4:120, 1916. 

DESOBIPTION 

Horismenus texanus differs from all the other parasites of the 
hessian fly by having a distinct median longitudinal groove running 
the full length of the scutellum, and by having on the propodeum a 
narrow, smooth, flat, median area which is bounded on each side by a 
shallow, slightly depressed, finely punctate area of about the same 
width as the median area. It diifers from other American species of 
Horismenus except floridanus Ashmead by having the femora metallic 
like the thorax. From ßoridarms it differs in that the first tergite 
(not counting the petiole) constitutes not more than half the length 
of the abdomen and is quite differently sculptured, while the color of 
the head and thorax is more metallic. 

Fenwie.—Length 2 to 2.4 mm. Head transverse, about as wide as thorax, 
and about two and one half times as broad as thick antero-posteriorly; ocelli 
in a nearly equilateral triangle, the posterior ocelli about their own diameter 
from the eye margins ; occiput very slightly concave, finely reticulate-punctate ; 
temples very narrow ; eyes ovate, subacute ventrally and conspicuously hairy ; 
vertex and ocellar triangle finely and shallowly reticulated, the area on each 
side of front ocellus more coarsely and deeply sculptured ; front strongly and 
closely punctate but with the small triangular area above the transverse fur- 
row and a narrow, slightly elevated, triangular, medial area originating be- 
tween the antennae and extending nearly to the transverse furrow, smooth 
and polished; face more finely sculptured than the irons; cheeks weakly 
reticulated; mandibles each with three teeth, the inner tooth a little shorter 
than the others and more or less notched at apex ; labial as well as maxillary 
palpi 1-jointed. Antennae 10-jointed counting three very minute ring joints, 
inserted nearly on a line with lower margins of the eyes; scape slender, a 
little thicker beyond middle ; pedicel a little more than twice as long as thick, 
subequal to the first funicle joint plus ring joints; first funicle joint a little 
longer than second, the latter a little longer than third which is slightly 
longer than broad; club 2-jointed, the basal joint a little broader than the 
funicle joints and approximately one and one half times as long as broad; 
apical joint much narrower, conical, and ending in a short process. Thorax 
not twice as long as broad; pronotum short, conical, finely sculptured, its 
apical border polished and separated from the sculptured portion by a raised 
line from which a fringe of about six long slender hairs originates ; mesonotum 
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much broader than long, finely reticulate-punctate, the parapsidal grooves com- 
plete, the median lobe with 4 long hairs and the scapulae with 2 each ; 
scutellum as long as mesoscutum or a little longer and with similar but slightly 
weaker sculpture, with one pair of long setae, and with a median longitudinal 
groove ; axillae finely sculptured, broadly separated, and each with one seta ; 
propodeum half as long as scutellum, narrowed into a short and broad neck, 
smooth except for the two narrow sculptured areas on each side of the neck ; 
propleura, prepectus, and anterior margin of meseplsternum weakly sculptured, 
remainder of pleura and sternum polished. Legs not thickened, tarsi 4-Joiiited, 
the basal joint of hind tarsi not longer than the second joint ; hind tibiae with 
one apical spur.   Wings fully  developed ;  fore  wing extending to apex   of 

FiGOEB  29.—Horlamenu»  leranua   (Glraiilt) :  A. 
C, antenna of male. 

Adult  female ; 
A,  X  24. 

antenna  of  female ; 

abdomen, a little less than two and one half times as long as broad; sub- 
marginal vein half as long as marginal; stigmal vein sessile and very short; 
postmarginal vein rarely a little longer than stigmal ; marginal cilia short ; 
submarginal vein dorsally with two setae. Abdomen ovate, as broad as thorax 
and about as long as head and thorax or a little shorter, distinctly petiolate, 
the petiole about as long as broad, and finely punctate, with a smooth median 
longitudinal carina dorsally ; first tergite beyond the petiole smooth and polished 
except for a finely reticulated transverse band between the middle and apex, 

6685°—33 9 

I. 
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Mmrmwmmm 
Äct^aJin the female.   Otherwise like the female, 

Eedescribed from the badly mutilated type specimen and seven 
additional specimens in the National Museum collection. 

REVIEW  OF  I.ITERATrRE 

This species was described from a single iem^l?. «P^^^'?^'^, ^¿1^,*.^? 
bv Nathan Banks at College Station, Tex., and the .o"pnal descrip- 
tion apparently constitutes the only reference to ^^ m literature. It 
was placed by Girault in the genus Psmdoniphde Schrottky, but this 
genus is now known to be a synonym of Horumenus Walker. 

HO.STS   AND  LIFE  HISTORY 

Horlsmenus texanu. has been reared from tf^^ hessi^i fly in on^^^^ 
a sinffle instance so far as is known, one female having been reareci 
AnSt 24 1922 from a puparium of that insect col ected at Berrv- 
viïlf   Va.;'by H   D. SnSth.   The record has not been previously 

P^ïhf species seems to be a more common parasite of^er-^y.« 
a^haL Fitch. It has been reared from fh*^* ^ost by P. R.^g^^ 
at Haeerstown and Funkstown, Md.; by C. i^. Amslie at iviesiua 
Park f Mex and by A. F. Satterthwait at Charleston, Mo. V L. 
WuLmuth reaped ft at Sacaton, Ariz   from what was believed to 

T..M Z.ricana infesting salt g^^^^i^f ^î^'V'?Îao^atŒarÎes 
been reared from unknown hosts m wheat by J. R. Hojton at Charles 
ton   Mo   and bv W. J. Phillips at Huntsville, Ala.    ihree speci 
mens aS in the National Museum collection also, which are said to 
have been reared from EvmstopUla rufipes Macquart at Sioux City, 

'"Se'^pedefis-^Aed to^e a f-ary.parasite of the host, men- 
tioned. It emerges from the host puparium. Nothing further can 
be said of its life history. 

DISTRIBUTION 

Comoaratively few records are thus far available for this species, 
but tE ndica^e a rather wide distribution. These records have 
already been emimerated. They show the species to have been taken 
în Maryland, Virginia, Alabama, Missouri, Iowa, Texas, New Mex- 
ko  and ArTzona,^thus'indicating a general distribution throughout 
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the southern part of the United States from the Atlantic nearly to 
the Pacific. It is apj^arently absent from a large part of the prin- 
cipal wheat-growing afea of the country. 

IMPORTANCE 

Horisvienm teœanus is of no importance as a parasite of the 
hessian fly.   Its value in the control of Meromyza is not known. 

FjODB» 30.—Pleurotropig benéfica Gahan : A, AiluU female ; H, antennii of female ; C. an- 
tenna of male.    A, x  20. 

PLEUROTROPIS BENÉFICA Gahan 

(Fig. 30) 

Pleurotropis »v. Gahan, U.S. Dept. Agr. Bui. 834:12, 1920. 
Fleurotropts henefioa Gahan, Ent. Soc. Wash. Proc. 23: 117, fig. 2, 1921- 

Ries, .Tour. Agr. Research 32: 293, 1926 ; Thompson, Empire Marketing Bd Pub' 
29: 101, 1930; Salt, Bui. Ent. Research 22: 541, 1931; Smith, Bui. Ent. Research 
22: 548, 1931 ; Gahan, Ann. Ent. Soc. Amer. 25: 751, 1932. 
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DESCRIPTION 

P-Uurotrofi. heneßm is like P. ^tMi^ «"«P' '" *« '""'"''"^ 

tpmntes strongly punctate without a smcwtu P%"^^L ^. ^^clput clothed with 
S Veach' Jid^ of clyPeuB v«;y ^^1^/ theïX'lrf densest and most 
rather coarse, curved Hairs along its ^^j^^' antennae weakly clávate; first 
ponsnicuous opposite narrowest part of tf™P>^°¿ second joint distinctly shorter 
fla/eUar joint about three times as ong ?,^,t*^i*i,^^i°"ter gubquadrate ; fourth 
than fifth and distinctly longer than ^^^¿J^^^'Z.^^ fl^h much smaller 
flaeellar joint subquadrate or a little o^^°fLM""ting in a process which is 
rtan theVrth, more or Jess conical a^ndtermmatin^^ ^ 1,,, 
much shorter than the bo'ly/f the |egmjn^ parapsidal grooves 
than twice as wide as long, the depre^iou» ^   ^^^^^^^ ^^^j^ely 
Sriorly shallow and sculptured like rest of ines(^cutum^p^^^^^ ^^^^ ^^^^^^ 
tapunctate, the median carina and lateral folds stHmgiyo^^^^^ ^^^ ^^^ 
nTdouble basally but forking at or near th« «^^^^^^^^^^^ ovate,  about 
branches diverging; me^osternum smooth posteriorly ^^ broad as 
as ?ong as head and thorax combined the Peti«'« «» ^ ^^^1 margined lat- 
îong, broader at base than at «Pe^-°P^¿f ^/ S median longitudinal carina 
eral y above and below and "ftf» ^"^/„JicuTately sculptured on the apical 
above; first terglte beyond the pelóle finely le^^^cu^^^^^^^ t^rgites hairy, 
one third, bare except at extreme later'il margu », ^^ ^^^j,    ^ich 
flnelv reticulated, and dull, except a very «»5"^,,"^ green the face and front 
fs somewhat shilling. General color g^eef °\^J";.f„ ^le vertex behind the 
ärewhat darker and the ««^f ,?,f .^Te ,Ä^ legs • all metall^ 
ocelli dull black; antennae black  Üie scape siWJ abdominal petiole 

■ Uke the thorax, their tarsi all black or ve^^^^^^^ -t, ^pjeal one third 
r aÄtZK^Ä'^ÄÄ black; wings hyaline, venation 

^'Î^^^Length 2.2 mn. Antennae ^uch Conger ^an^that^ofjemal^^^^^^^^ 
clávate; the scape slightly thickened, ab"ut 4 times a e^^^^. ^^^^j^^^ j„ ^t 
a little longer than broad; ring J«nts small and trans e   ^ ^^^^^ 
I toTtimes as long a« thick, second^ to 2V. »imes an 1^^ ^^^^^^^ 
as long as thick; fourth either as long as tn^Q o terminating in a 
fifth niore slender and usually longer tha" Piece"ing J without elon- 
short spine; all flagellar f«i-it^^.^fl^^.feSSnd th^^^ aat¿ Sensoria.   Abdomen short, the «egmenis oeyo"u ^^^^ coxae, 
Sd concealed; petiole a "ttle longer than broad, ab^utasjo^^^^^^ ^ 
without distinct lateral cf mae ; apex of first segn ^^^^ ^^^^ ^^ 
weakly sculptured and ««u P^re of foUowing^^^ longitudinal fold on 
the female; the lateral margins of t^rg^tes roim a ^^^^ ^^^^ ^^ bluish 

'''^•=VîfkVtWerAe''htdïnd%Le\S^^     tergites beyond the second 
fr.! f nSlfand no? so dull as in the female 

were reared from Trmhdvs tabtdus  (^^'^ricius;   a 
Srîngs and Carlisle Pa.; 1 speciin^n^re^^^^^^^ -me^^ ^^^. 
Maryland by the writer, and 3 specimens re^^^^^ ¿    ^ 

rnoÀs Linnaeus m the ^^""VL frfm^he hSian fly w^s examined 
«Salt     A sinele specimen reared trom tne nesbiau uj 
b\t subsequSy Lt before this description was drawn. 

REVIEW  OF  LITERATURE 

This insect was first mentioned in If^J^^^^tXA Ä 
recorded an apparently "ndescribed SP^'^iSaS  in Pennsyl- 
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and the name Pleurotropis hensßca given to it. Kies recorded the 
species in 1926 as a parasite of CefJms pygmmus in New York, and 
in 1930 Thompson listed it as having been reared from the same 
host in England. In connection with an exhaustive study of the 
parasites of C. pygmaeus in England, undertaken with the view of 
introducing the more effective ones into western Canada for the pur- 
pose of controlling Cephm dnotus Norton in that region, George 
Salt, of the Imperial Institute of Entomology, in 1931 gave an excel- 
lent account of P. benéfica in its relationship to Ü. pyginaeus m Eng- 
land, including descriptions and figures of adult, larva, and pupa. 
Smith also mentioned the rearing of P. heneßca from C. pygmaeus 
material obtained in England and shipped to Canada in connection 
with the same project. A recent paper by the present author men- 
tions the occurrence of the species in England and suggests the 
possibility that it may have been previously described there. Its 
similarity to several European described forms is discussed, and the 
characters by which it seems to differ from these are pointed out. 

HOSTS  AND  LirE  HISTOBY 

While this species is without doubt primarily a parasite of the 
grain-stem sawflies, Trachelus tabidus and Cephm pygmaeus, it is 
interesting to record the rearing of a single specimen of it from 
Phytophaga desfmefor. According to Myers' unpublished manu- 
script, this specimen was reared March 31, 1919, from an isolated 
puparium of the hessian fly collected at Carlisle, Pa. The specimen 
was identified by the present author after comparison with the type 
of benéfica, but was later lost while being returned to the collector. 

Little can be said regarding the life history of this species as a 
parasite of the hessian fly except that it emerges from the host 
puparium. Salt has definitely established, however, that it is a pri- 
mary, solitary, internal parasite of C^phus pygmaeus, the parasite 
larva developing in the body cavity of the host larva, overwintering 
as a full-grown larva in the cocoon of the host, and emerging as an 
adult in the spring. No doubt its development as a parasite of the 
fly is similar. 

DI8TBIBDTI0N 

Pleurotropis benéfica is not known to occur in Europe outside of 
England. In North America it is at present known only from 
Maryland, Virginia, Pennsylvania, West Virginia, and New York. 

IMPORTANCE 

The species is at present of no importance as a parasite of the 
hessian fly. 

PLEUROTROPIS METALLICUS   (Ne«i) 

(Fig. 31) 

Euloplms metallious Nees von Bsenbeck, Hymenopterorum Ichneumonibus 
afflnium monographiae . . . , v. 2, 176, 1834. 

Entedon epigomis Walker, Monographla chalcldltuni, [). 112, 1839; Forbes, 
U.S.Dept.Agr., Div. Ent., Insect Life 5:72, 1892; Rlley, U.S.Dept.Agr., Div. 
Ent., Insect Life 6:133, 1803; Howard, U.S.Dept.Agr., Dlv.Ent., Insect Life 
6:375, 1893; 7:356, fig. 36, and 414, 1895; Marlatt, U.S.Dept.Agr., Div. Ent. 
Circ.   (2nd ser.  rev.)   12:3,  1895;   Marchai,  Ann.   Soc,  Ent,   France  66:81, 
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18OT; Pospjelov, lUus. Ztschr. Ent. 5:263 fig. 6, 1900; Marlatt U^ Dept Agr. 
Faraers' Bui 132:19, 1901 ; Felt, N.Ï. State Ent. Rpt. 17 (Mus. Bul. 53). 722, 
flg. 5, Ï9(^rPospJelo;, Cho.iajstva [Kiev] 2:152 1907; BactoietjeyZtschr. 
W 88 Insektenblol. 4:350, 1908; Webster. U.S.Dept.Agr B".^-Ent- O ra 70 11. 
1906; Howard and Flske, U.S.Dept.Agr., Bur. Ent Bul. 91:30 1911, Webste • 
U S Dept. Agr. Farmers' Bul. 640:14, 1915; Miller, New Zeal Jour Agi 
19-205, 1919r Znamenski, Poltava Agr. Expt. Sta., Ent. Dept. Bul. 2:1925 
(abstract in Rev. Appl. Ent. (A) 12:291, 1924). . 

EnZL nVetallims Walker, List of specimens of byme^opterous insects 
in the collection of the British Museum, pt. 2, p. 136, 1848; Dalla Torre, Cata- 
logus h^^opterorum .... v. 5, p. 40, 1898; Schmiedeknecht, Hymenoptera. 

i'lauEB Sl.—Pleurotropiê nutallicm  (Neee) : A, Adult female; S, antenna of female; 
C, antenna of male.    A, x 28. 

Fam Chalcldldae, in Genera insectorum, fase. 97, p. 440,1909 ; Treherne, Ontario 
Ent. See. Rpt. 46:189, 1916; Meyer, Rpt. Appl. Ent. Leningrad 4:241, 1929; 
Gourlay, New Zeal. Dept. Sd. Indus. Research Bui. 22:6, 1930; Blunck, Ztschr. 
Angew. Ent. 18:588, 1931. ^ .„.   -,   ^,„   lor   -IQO 

Semiotellm nigripes Lindeman, Bui. Soc. Nat. Moscou (2) ^■}]\}°°<}^¿' 
1887 ; Ormerod, Entomologist 20: 317, 1887 ; Enock, Entomologist 21: 208, 1888 ; 
alley, U.S.Dept.Agr., Div. Ent., Insect Life 1:132, 1888; Enock, Ent Soc. 
London, Trans. 1891:359; Forbes, U.S.Dept.Agr., Div. Ent., Insect Life 4:179, 
1891; Riley, U.S. Dept. Agr. Rpt. Ent. 1891:235, 1892; 1892:158, 1893; 1893: 
211, 1804; Dalla Torre, Catalogus liymenopterorum .... v. 5, p. ^lA i»»». 
Collln, Ann. Appl. Biol. 5:90, 1918; Meyer, Ztschr. Angew. Ent. 9:116, 1923; 
Imms, Parasitology 22:33, 1930. 
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Pleurotroph epiffonus McConuell, Jour. Econ. Ent. 9: 145-147, 1916 ; Myers, 
U.S. Nati. Mus. Proc. 53:255, 1917; Wade and Myers, Ent. Soc. Wash. Proo. 
23:202, 1921 ; Howard, Nati. Acnd. Sei. Proc. 10:18, 1924 ; Hill and Smith, .lour. 
Agr. Research 36:153, 1928. 

DESCRIPTION 

Pleurotropis metallicus may be distinguished from all other hessian- 
fly parasites, except P. hene-fica, by the fact that the inner margins 
of the eyes are broadly emarginate, the eyes are closer together below 
the antennae than at the vertex, the propodeum medially has two 
very delicate, parallel, and very narrowlj^ separated longitudinal 
carinae which diverge posteriorly, the lateral folds of the propodeum 
are distinctly carínate, and the color of head and thorax is highly 
metallic blue-green. It can be distinguished from benéfica by the 
fact that the abdominal petiole in the female is as long as broad, the 
first tergite beyond the petiole is perfectly smooth and polished, and 
the median propodeal carina is double for its whole length. 

Female.—Length 1.8 to 2.2 mm. Head transverse, a little broader than 
thorax and about three times as broad as thick antero-posteriorly at the middle, 
broadly concave behind, the occiput jierpendicular to the vertex, the latter 
carinately margined behind; ocelli In an obtuse triangle, postocellar line more 
than twice the ocellocular line, the latter about equal to diameter of an ocellus ; 
temples very narrow above, broader below, not receding ; eyes moderately large, 
pyriform, with short but distinct piU>, distinctly closer together below the 
antennae than at vertex, the inner eye margins broadly emarginate near 
middle, the posterior margin also slightly concave ; malar space very sliort ; irons 
with a curved transverse groove near middle, rather strongly depressed medially, 
with a low ridge extending upward between the antennae to the transverse 
groove; clypeus not separated from face, its anterior margin practically straight, 
with a round shallow fovea at each anterior lateral angle; mandibles bidentate ; 
maxillary palpi 1-joluted, with a long terminal seta and also a lateral seta 
which is attached basad of the middle and extends beyond the apex; labial 
l)alpi also 1-jointed, with a long terminal seta und a shorter lateral one ; vertex 
and frons strongly reticulate-punctate, shining; face and clypeus more finely 
sculptured than frons ; temples strongly punctate but with a narrow orbital 
strip more weakly sculptured ; occiput finely reticulate-punctate, not con- 
siJlcuously hairy. Antennae 10-jolnted, inserted well below middle of face but 
above lower extremities of eyes, not distinctly clávate ; scape slender, slightly 
curved, reaching to the level of front ocellus, retlculately sculptured on inner 
side, smooth outwardly, about as long as combined pedicel, ring joints, and two 
basal joints of funitIc ; i)edicel about twice as long as thick at apex; three very 
small transverse ring joints; flagcllar joints hairy, without elongate sensoria;' 
the first Joint the longest, about twice as long as thick, a little broader than 
pedicel ; second joint a little shorter than the first and a little longer than the 
third, the latter usually subquadrate or only slightly longer than broad ; fourth 
joint also subquadrate and equal to the third ; fifth joint much narrower at 
base than the preceding joint, conical, terminating in a slender process which 
is usually about half as long as the body of the segment. Thorax about twice 
as long as broad ; pronotum short, conical, on a much lower plane than meso- 
notum, reticulate-punctate except a narrow transverse smooth area at the 
posterior margin, this smooth area separated from the sculptured declivous 
anterior portion by a delicate carinatQ line and with a few long hairs springing 
from this line; niesoscutum about twice as broad as long, convex, strongly 
reticulate-punctate, the parapsidal grooves complete but delicately impressed, 
except posteriorly where each groove terminates in a broad depression that is 
sculptured within like the remainder of mesocutum, the median lobe of meso- 
scutum with 4. and the lateral lobes each with 2, long setae ; scutellum uni- 
formly sculptured like mesoscutum and with a single pair of long hairs a little 
behind the middle ; axillae widely separated, sculptured lilie scutellum ; propo- 
deum about half as long as scutellum, mostly smooth but more or less distinctly 
punctate posteriorly, esiiecially toward the middle, with two very delicate anil 
narrowly separated carinae at the middle which are parallel anteriorly but 
diverge somewhat posteriorly, the lateral folds carínate and nearly straight. 
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spiracular sulci deeii ami nearly straight, spiracles small and round ; mesopleura 
mostly retlcvilated but with a smooth area medially and another posteriorly; 
mesosternum mostly smooth ; metapleurum very small, nearly smooth, and with 
a short projecting tooth or tubercle posteriorly. Legs slender ; tarsi 4-jointed ; 
hind coxae weakly reticulated. Wings fully developed, the fore wing extending 
beyond apex of abdomen; subniarglnal vein with two erect bristles dorsally: 
marginal vein more than twice the submarginal, stigmal and postmarginal 
veins subequal, both short ; base of wing mostly bare. Abdomen ovate, about 
as long as thorax, distinctly petiolnte; petiole about as long as broad, finely 
and closely punctate, the anterior dorsal margin produced slightly forward so 
that it overlaps the apex of propodeum; first tergite (not counting the petiole) 
comiirising approximately one third to one half the total length of abdomen, 
perfectly smooth, and highly polished; following tergites distinctly reticulated 
basally, smooth at apex, the sixth and seventh almost entirely sculptured; 
ovipositor not exserted. General color bright green or bluish green, the frons 
and face with a bronzy cast and the occiput dull black; antennae black, the 
scape slightly metallic; legs all metallic green, their tarsi black or blackish; 
petiole black; first tergite bright metallic green, following tergites and the 
sternltes lironzy black ; wings liyaline, venation blackish. 

J/aic—Length 1.2 to 1.6 mm. Antennae 10-jointed, much longer than In the 
female; scape slightly and nearly unlforndy thickened throughout its length, 
about four times as long as thick, reticulated on its inner side, smooth on its 
outer side ; pedicel about one and one half times as long as thick ; three trans- 
verse ring joints (distinct only when slide-mounted) ; flagellum not thicker at 
apex than at base, 5-jointed, the joints subequal and rather distinctly sep- 
arated, the first four each approximately three times as long as thick, the 
apical joint elongate oval and ending in a distinct process or spine which 
Is not over one fourth the length of body of segment; the whole flagellum 
moderately hairy, the joints without any elongate sensoria. Abdomen short, 
the apical segments usually retracted, the abdomen thus appearing squarely 
truncate at apex; petiole a little longer than broad, opaquely punctate; first 
segment beyond the petiole smooth and polished. Otherwise like the female 
except that the face and frons are not tinted with bronze. 

Described from the following material: 6 specimens bearing the 
label Semwtellus nigripes Lindeman in Lindeman's own handwrit- 
ing, received by Riley or Howard from the author of the species 
and probably constituting a part of the type material; 14 niounted 
and many unmounted specimens received in 1890, 10 received in 
1891, and 5 others in 1894, all reared from puparia of the hessian 
fly collected by Fred Enock in England; 2 specimens reared from 
the fly by W. D. Taylor at Daleally, Errol, New Brunswick ; and 66 

. specimens reared from the fly in various localities in the eastern part 
of the United States. 

KEVIEIW   OP  LITSaiATURHi 

Nees described Eulophuft riietalUcus in 1834 from specimens of 
})0th sexes taken on oak at Sickershausen, Germanj^. Five years 
later Walker described Entedon ejngonus from specimens collected 
near London, England, on the Isle of Jersey, and in Ireland. In 
1848 he synonymized his species with metaíUcus Nees, which he 
transferred to the genus Entedon. In 1887 Lindeman characterized 
as Semiotellus nigripes a parasite reared by him from the hessian 
fly in Russia, and Miss Ormerod, who was at the time investigating 
the recent appearance of the hessian fly in England, reared parasites 
from it in that country which were identified for her by Lindeman 
as S. nigripes. The occurrence of this parasite in England was 
confirmed by Riley, and also by Enock, the following year. In 1891 
Enock wrote of having sent to Riley a large nimiber of fly puparia 
containing S. nigripes with a view to the establishment of the para- 
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site in North America, and Forbes, as well as Riley, published brief 
accounts of the receipt of the material and its distribution in Illi- 
nois, Indiana, Michigan, and Canada. The following year Forbes 
again mentioned the introduction, stating that he had not succeeded 
in recovering the parasite from the areas in Illinois where it had 
been released. In this paper Forbes stated incidentally that Riley 
had compared specimens of S. nigripes Lindeman with the types of 
Entedon epigonus Walker in the British Museum and found them 
to be the same. This seems to have been the first recognition of 
Lindeman's species as a synonym. The statement by Forbes was 
confirmed by Riley in his annual report for 1891. 

Many other references to the species occur in the literature of both 
Europe and North America, but few of these are of much interest. 
Howard recorded in 1894 a second attempt at introduction of it 
into North America, specimens received from England having been 
leleased in Maryland. The first recovery of the parasite was an- 
nounced the following year, also by Howard, who stated that a single 
specimen had been captured in a field at Cecilton, Md., where a 
part of the imported material had previously been released. In 
1916 McConnell published a short review of its introduction into 
this country and cited six localities in Maryland and Pennsylvania 
where it had been recovere_d. At the writer'^s suggestion, McConnell 
treated the species under the name Pleurotropis epigonus^ this 
being the first recognition of it as belonging in the genus Pleuro- 
iropis. In 1918 Collin recorded S. nigripes as a parasite of Oscinella 
fnt in England, and the following year Miller discussed it as a 
factor in the control of the hessian flv in New Zealand. The facts 
regarding its introduction into North" America were again reviewed 
by Wade and Myers in 1921, and a list was given of 150 localities 
scattered through 13 States where it had been found up to that time 

Hans Blunck has recently recorded as Entedon metaMcm Nees a 
parasite reared bv him in Pomerania from MayetioU phalcm^ 
Barnes, the identification having been made by L. Biro. 

Most writers have treated this species under the specific name 
epigonus despite the earlv synonymizing by Walker of that name 
with metcdhcus Nees and despite the fact, also, that the Walker 
synonymy was accepted as correct by both Dalla Torre and Schmiede- 
knecht in their catalogs of the Chalcidoidea. No one seems to have 
given any reason for rejecting the synonymy, even though it has 
been generally ignored. The writer has been unable to find any- 
thing m the description by Nees to indicate that metalUffm is dif- 
ferent from epigonus; and since Walker had specimens from Prussia 
which he presumably compared with his own types and declared 
to be the same, there appears to be no good reason why this synonymy 
should not be accepted and the specific name metallicus be applied 
to this common parasite of the hessian fly. 

Generically this species conforms much more closely to Pleurotro- 
pts th&n It does to Entedon. The propodeum, in having the median 
canna double as well as in having the lateral folds strongly carínate 
agrees with Pleurotropis but differs markedly from Eniedon. In 
all other characters, too, it seems to coincide with Pleurotropis and 
m the writer's opinion that is where it should be placed. 
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HOSTS AND LIFE HISTOSY 

Besides the hessian fly, the only other known hosts for Pleurotro- 
pis metallicus are Oscinella fñt (Linnaeus), first recorded by CoUin, 
and later mentioned by Meyer and Imms, and Mayetiola phalaris 
Barnes recently recorded by Blunck. 

Little is known of the life history, but it is believed to be a 
primary, solitary, internal parasite. McConnell states that he ob- 
tained emergence of adults in cages from April to June, inclusive, 
and from September to December, inclusive. Emergence is from 
the puparium of the fly. 

DISTRIBUTION 

Apparently this species is widely distributed in Europe, having 
been recorded from various parts of Russia, from Germany, and 
from the British Isles. 

In North America, as has already been stated, Wade and Myers 
listed 13 States in which it had been found up to 1921. These States 
were Virginia, Maryland, Delaware, New Jersey, Pennsylvania, New 
Yorl^ Ohio, West Virginia, Indiana, Michigan, Illinois, Oregon, 
and Washington. Fletcher in 1900 and Treherne in 1916 recorded 
what was probably this species from Prince Edward Island, Ganada. 
So far as the writer is aware, no additional records have been secured 
that would extend this known distribution. 

The presence of the species in most of the area indicated can 
perhaps be accounted for by the supposition of natural spread from 
the original points of introduction. Its presence in Oregon and 
Washington, however, can hardly have come about in this way. There 
is apparently no record of its intentional introduction into that area, 
and a wide area in which the species is not known to occur intervenes 
between these far Western States and the nearest point of intentional 
release of it. Its presence in these States apparently must be ac- 
counted for on the basis of accidental introduction, probably through 
the agency of commerce. 

IMPOBTANOB 

According to Hill and Smith this species ranks fifth in importance 
as a parasite of the fly in the Middle Atlantic States. Over a periofl 
of 10 years it showed an average of only 1.13 percent parasitization 
of the fly, however, with a maximum in any one year of 3.59 percent. 
These percentages are not sufficiently high to indicate that the species 
is more than a rather minor factor in the control of the fly. 

TETRASTICHUS  CARINATUS  Forbei 

(Fig. 32) 
Tetrastichus carinatus Forbes, 111. State Ent. Rpt. (1884) 14: 48, 1885; RUey, 

U.S. Nati. Mus. Proc. (1885) 8: 421, 1886; Amer. Nat. 19: 1105, 1885; Amer. 
Assoc. Adv. Sei. Proc. (1885) 34: 334, 1886; Lindeman, Bui. See. Nat. Moscou 
(2) 1: 185, 1887; Cresson, Synopsis of the families and genera of the Hymenop- 
tera of America, north of Mexico . . . , p. 245, 1887; Osborn, U.S.Dept.Agr., 
Dlv. Ent. Bui. (n.s.) 16: 28, 37, 1898; Dalla Torre, Catalogus hymenopter- 
ornm .... v. 5, p. 12, 1898 ; Sanderson, Del. Agr. Expt. Sta. Rpt. 12: 207, 1901 ; 
Ainslle, Ent. Soc. Wash. Proc. 10: 15, 1908; Folsom, 111. Agr. Expt. Sta. Bui. 
134: 122, 1909; Headlee and Parker, Kans. Agr. Expt. Sta. Bull. 188: 109, 
1913; Felt, N.Y. State But, Rpt. 28 (Mus. Bul. 165) : 39, 1913; Hill and Smith, 
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Jour. Agr. Research 36: 153, 1928; V/ehrle, N.Y. (Cornell) Agr. Expt. Sta. Bui. 
481: 29, 1929. 

Tetrastichus rilcyi Lindeman, Bui. Soi-. Nat. Moscou (2) 1: 183, 1887; 
Ormerod, Entomologist 20: 317, 1887; liiley, U.S.Dept.Agr., Div. Eut., Insect 
Life 1: 132, 1888; Meyer, Kpt. Appl. Ent. Leningrad 4: 241, 1929; Blunck, 
Ztschr. Angew. Ent. 18: 589, 1931. 

Tetrastichus sp. Wasliburn, Minn. State Ent. Bui. 77: 7, 1902; Ainslle, Ent. 
Soc. Wash. Proc. 10: 15, 1908. 

DKSOBIPTION 

Tetrasfichm cminafus differs from all other parasites said to attack 
the hessian fly except T. fvodvA^tus Riley and aimliei Gahan, by the 

FIGDEB 32.—Tetrastichus  caHnatug Forbes: A, Adult  female;  B, antenna  of female- 
O, antenna of male.    A, x 24. 

two parallel grooved lines running from the base to the apex of the 
scutellum. From T. produetus it may be distinguished by the 
broader, shorter, and less conical abdomen, by the less strongly 
sculptured propodeum, and by the usually paler femora. 

Female.—Length 0.8 to 2 mm. Head transverse, concave in front (fre- 
quently collapsed); occiput slightly concave; ocelli in a low triangle, lateral 
ocellus about twice Its own diameter from the e.ve margin; eyes very nearly 
bare, extending to the back of head, the temples absent; malar space equal 
to nearly half the eye height ; irons deeply and broadly depressed, with a median 
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carina at bottom of the depression ; mandibles each with 3 teeth, the outer tooth 
slighüy longer and more acute than the other 2 ; maxillary palpi composed of a 
single joint, about 5 times as long as wide at base, blunt at apex with 3 apical 
setae and another long seta located a little before the middle of joint; labial 
palpi also 1-jointed, about twice as long as broad and with about 3 unequal 
spines at apex ; whole head with rather fine weak sculpture.   Antennae 9-jomteä, 
weakly clávate, inserted a little above the lower extremities of the eyes, and 
clothed with brownish hairs ; scape about as long as pedicel, ring joint, and tirst 
funicle joint, slightly compressed and a little curved ; pedicel a little more than 
twice as long as thick at apex ; 1 transverse and very short ring joint ; funicle 
3-jointed, the first joint nearly l^A times the length of pedicel and of about the 
same thickness as pedicel ; second funicle joint about equal to pedicel, third a 
little shorter than second; club pointed ovate, 3-jointed, not longer than the 2 
preceding joints together, distinctly a little thicker than the funicle joints and 
terminating in a short spine ; elongate sensoria unusually prominent, occurring 
in a single more or less irregular series on each of the funicle and club joints 
and appearing as low carinalike processes the apices of which project somewhat 
from the surface of the segment.   Thorax finely lineolate or reticulate ; pro- 
thorax short, obconic, sparsely hairy posteriorly; mesoscutum broader at the 
tegulae than long down the middle, the parapsidal grooves deep and complete 
the middle lobe (preseutum) with a very fine but distinct median longitudinal 
suture and bare except for a distinct row of hairs along each side near the 
parapsidal grooves; lateral lobes (scapulae) sparsely hairy; scutellum strongly 
convex,  rounded  posteriorly,  with  2  distinct  longitudinal  grooves  dorsally, 
bare except for 2 moderately long hairs on each of the dorsolateral sclerites ; 
axillae widely separated, advanced forward along the parapsidal groove for 
nearly half the length of the groove; propodeum very short medially, longer 
laterally   with a weak median carina but without lateral folds or spiracular 
suld and weakly reticulately sculptured; pleura reticulated.    Legs normal; 
tarsi 4-jolnted; hind coxae faintly reticulated; hind tibia with 1 spur which 
is very slightly shorter than the first tarsal Joint; middle tibial spur a little 
longer than first tarsal Joint.   Wings well developed ; fore wing extending well 
beyond apex of abdomen, a little more than twice as long as broad, bare 
basally behind the submarginal vein, except for a transverse row of hairs 
running obliquely proximad from the base of marginal vein and joining a 
longitudinal row which parallels the posterior margin of wing; marginal cilia 
short;   marginal   vein   longer  than   submarginal,   about  4   times   as  long   as 
stigmal; postmarginal vein absent or represented by a very short stub; sub- 
marginal vein with 2 to 4 erect short hairs dorsally.    Abdomen as broad or 
somewhat broader than thorax, about as long as head and thorax together, 
broadly ovate with the apex acute ; weakly reticulately sculptured, the tergites 
except the first sparsely hairy; ovipositor not exserted.    Head and thorax 
metallic blue or green, often more or less aeneous; oral margins, mandibles, 
and other mouth parts yellowish ; antennae, Including scape, brownish black ; 
coxae concolorous  with  pleura;  femora  often  wholly  pale  yellow  but  fre- 
quently all 3 pairs marked with a broad fuscous or blackish patch or band 
which   in some cases, embraces half or more than half the segment; tibiae 
and tarsi, except apical tarsal joint, pale yellow; abdomen aeneous black; 
wings hyaline, venation dark brown. 

Jl/aie.—Length 1.5 mm. Antennae nearly two thirds as long as body, not 
clávate, 10-jointed with one ring Joint; scape compressed, about two and 
one half times as long as broad; pedicel one and one half times as long as 
thick ; funicle 4-Jointed, the joints narrower at apex than at base, somewhat 
vase shaped, each with a whorl of very long hairs which extend to or beyond 
the apex of the following segment; first joint the shortest, about equal to 
pedicel; second, third, and fourth joints subequal, each about three times 
as long as their greatest breadth; club 3-jolnted, the Joints not so distinctly 
separated as those of funicle ; the first and second joints each with a whorl 
of long hairs, subequal in length, shorter than the funicle joints ; apical joint 
a little shorter than preceding, with a few shorter hairs, and terminating in 
a blunt spine or process at apex. Abdomen not longer than thorax, convex 
above, not acute at apex.   Color and other characters as in the female. 

Described from 84 specimens reared in America and 9 reared in 
Europe from the hessian fly. Details regarding this material are 
given in the discussion under the review of literature. 
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REVIEW  OF LITBaiATUEE 

Tetrastichus carinatus was described by Forbes in 1885 from speci- 
mens reared by him from wheat stems infested with the hessian fly 
collected at Anna, 111. At nearly the same time Riley published 
the description of T. productus Riley. In connection with his de- 
scription, Riley mentioned the fact that he had received from Forbes 
a single specimen of T. carinatus, and he pointed out several differ- 
ences between his own species and the one of Forbes. Riley's re- 
marks were reviewed later in the same year in the American Natu- 
ralist and in the Proceedings of the American Association for the 
Advancement of Science. Osborn reproduced Forbes' description 
in his bulletin on the hessian fly in 1898. In 1901 Sanderson re- 
corded T. carinatus as a parasite of Dasyneura leguminicola (Lintner) 
in Delaware. Ainslie published a short note in 1908, in which he 
figured a puparium of the hessian fly parasitized by a Platygaster 
with one of the Platygaster pupation cells occupied by an unidenti- 
fied species of Tetrastichus. This Tetrastichus is now believed to 
have been T. carinatus. In 1909 Folsom recorded the rearing of 
two unidentified species of Teti'ostichus from Dasyneura legumini- 
cola, the clover seed midge, in Illinois and incidentally mentioned 
that Sanderson had reared T. carinatus in Delaware in 1900 from 
the same midge. In 1913 Felt stated that T. carinatus was abundant 
as a parasite of the hessian fly in New York, and in 1928 Hill and 
Smith discussed the species in their paper on the relative abundance 
of hessian-fly parasites in the eastern part of the United States. 

Two years after the description of T. carinatus and T. productus, 
there appeared the description of Tetrastichus Hleyi Lindeman, 
based upon specimens reared from the hessian fly in Russia. Linde- 
man compared this species with productus Riley, pointing out cer- 
tain distinguishing characteristics. He did not separate it from 
carinatios, although he mentioned that species in a footnote. Miss 
Ormerod submitted to Lindeman specimens which she had reared 
from the fly in England, and he identified them as T. nleyi. At 
nearly the same time, Riley also studied material reared from the 
fly in England, and in it he, too, found specimens which he iden- 
tified as T. rUeyi. Blunck has recently recorded T. rileyi as a para- 
site of Mayetiola phalaris in Pomerania, Germany. 

In the National Museum collection are the remains of five speci- 
mens mounted with minuten pins on a single piece of cork and bear- 
ing the label " Tetrastichus rileyi Ldm." in what is believed to be 
Lindeman's own handwriting. These specimens bear no locality or 
other label except the name label, but L. O. Howard has assured the 
writer that they were received from Lindeman and that in all proba- 
bility they represent a part of the type material. Only parts of 
these specimens now remain, but enough to permit the positive state- 
ment that T. rileyi is identical with T. carinafws. This opinion is 
confii'med by a single well-preserved specimen reared from the hes- 
sian fly in Russia by T. Cheviroff, apparently at St. Petersburg 
(now Leningrad), which is not only identical with what remains of 
the Lindeman specimens bf T. rileyi but is also in every respect a typi- 
cal representative of T. carinatus. Three additional specimens in 
the collection which belong to the species carinatus are from Eng- 
land, dated May 23, 1894. 
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The American material studied includes one female sent to Kiley 
by Forbes and believed to be a paratype, another specimen which 
was compared with the actual type by both J. C. Crawford and the 
writer and pronounced a homotype, and many additional specmiens 
reared from the hessian fly by Webster, McConnell, Myers, Larrimer, 
Reeher, and others. 

HOSTS  AND LIFE  HISTORY 

Hosts thus far recorded for T. carinatm are Phytophaga destruc- 
tor (Say), Dasynev/ra legmrvinicola (Lintner), Mayetiola phalmis 
Barnes, and Platygaster sp. Myers states in his unpublished manu- 
script that at least 9 instances have been observed in which minute 
female specimens of T. carinatus emerged from hessian-fly puparia 
containing Platygaster cocoons and in 5 of these instances the Platy- 
gaster has been identified as P. vernalis Myevs=zosine Walker. 

Early authors, such as Riley, Lindeman, and Osborn, regarded 
this species as a true secondary parasite, but more recent investiga- 
tions by McConnell, Myers, Hill, and others have shown it to be 
normally a primary, internal, solitary parasite of hessian-fly larvae 
of the spring generation, becoming secondary only occasionally when 
by accident the female oviposits in a larva that is already occupied 
by Platygaster. 

Details of its life history are unknown to the writer. Emergence 
takes place from the fly puparium. 

DISTRIBUTION 

European literature, so far as known, records the species from 
England, Germany, and Russia. European material seen by the 
writer is limited to England and Russia. It is highly improbable, 
however, that its distribution in Europe is so limited as the few 
available records indicate. 

In North America T. carinatus appears to be distributed through- 
out the wheat-growing area east of the Mississippi River, but it has 
not, to the writer's knowledge, been taken west of that river except 
in the far Northwestern State of Washington. Definite records of 
its occurrence have been obtained from New York, New Jersey, 
Pennsylvania, Maryland, Delaware, Virginia, North Carolina, West 
Virginia, Kentucky, Ohio, Michigan, Indiana, Illinois, Washington, 
and the Province of Ontario, Canada. It seems highly improbable 
that the species, which was first found in Illinois nearly 50 years 
ago, does not occur in the neighboring States of Iowa, Missouri, and 
Minnesota. Future investigations will very likely disclose its pres- 
ence in all three of these States and possibly farther west, although 
the dry climate and higher temperatures of Kansas and Nebraska 
may account for its absence there. 

IMPORTANCE 

According to Hill and Smith, T. carinatus ranks seventh in im- 
portance among parasites of the fly in the Eastern States. Myers' 
manuscript states that the maximum percentage of parasitization 
by this species obtained in a single collection of puparia was 12 per- 
cent, while Smith and Hill found an average parasitization by it over 
a 10-year period of only 0.57 percent, with a maximum for any one 
season of 2.07 percent. 
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TETRASTICHUS PRODUCTUS Riley 

Tetrantichus productux Riley, U.S. Nati. Mus. I'roc. (1885) 8: 419,421, 1886: 
Amer. Nat. 19: 1104, 1885; Amer. Assoc. Adv. Scl. Proc. (1885) 34: 333, 1886; 
Cresson, Synopsis of the families and genera of Hymenoptera of America, north 
of Mexico . . ., p. 246, 1887; Liudeman, Bui. Soc. Nat. Moscou (2) 1: 183, 1887; 
Marchai, Ann. Soc. Ent. France 66: 81, 1897; Osborn, U.S.Dept.Agr., Div. Ent. 
Bui. (n.s.) 16: 28, 37, 1898; Dalla Torre, Catalogus hymenopterorum . . ., v. 5. 
1>. 21, 1898; Ainslie, Ent. Soc. Wash. Proc. 10: 14, 1908; Viereck, in Smith, In- 
.sects of New Jersey . . ., p. 639, 1910; Viereck, Conn. Stute Geol. and Nat. Hist. 
Survey Bui. 32: 454, 1916; Headlee and Parker, Kans. Agr. Expt. Sta. Bui. 
188: 109, 1913. 

DESCBIPTION 

As already indicated, Tetrastichus proditctv^, like T. carinatus, 
may be distinguished from other parasites of the hessian fly by the 
presence of two parallel grooves on the dorsum of the scutelluni. 
The foregoing description of cañnattis will apply to productua 
except in the following respects : 

Female.—Length 1.75 to 2 mm. There is no distinct carina at the bottom 
of the frontal depression and the sculiiture of tlie liead is a little less distinct 
than in oarinatun. The antennal pedicel Is narrower and much shorter than 
the first funicle joint, about one and one half times as long as thick; funicle 
joints subequal or successively diminishing very slightly in length, each about 
twice as long as thick and distinctly longer than the pedicel ; club not thicker 
than the funicle joints, distinctly 3-jointed, the apical joint terminating in a 
short spine. Thorax as in carinatus, except that it is a little narrower and 
the sculpture of the mesoscutum is a little less distinct. The propodeum is 
a little longer than in carinatus, with a distinct median carina, and with the 
sculpture consisting of fine deep reticulate punctures, the whole surface dull. 
Hind coxae outwiirdly on basal half sculptured like propmleum; middle spur 
not quite equal to tirst tarsal joint. Wings extending barely to apex of 
abdomen ; submarginal vein with only one erect bristle dorsally ; marginal vein 
about three times as long as stigmal. Abdomen elongated, distinctly longer 
than head and thorax, conical, not broader than thorax, tlie apex acute. Color 
shining black, the mesoscutum sometimes with a greenish cast ; the abdomen 
usually more or less metallic ; trochanters, apices of all femora, iill tibiae, and 
all tarsi pale yellow ; all ci)xae and femora, except apices of latter, black. 
Wings hyaline, venation brown ; antennal flagellum brownish, scape brownish 
testaceous. 

Male.—Length 1.5 mui. Antennae nearly two thirds as long as the body. 
10-jointed with one ring joint; scape slightly compressed, about as in 
varinatus ; funicle 4-jolnted, the joints cylindrical, not vase shai)€d ; the first 
funicle joint the shortest, about twice as long as broad ; three following joints 
subetiual and about three times as long as broad ; each of the four funicle 
joints with numerous coarse hairs, the first three with a part whorl of 
suberect curved setae on the dorsal side at base, none of these hairs, however, 
being much longer than the joints from which they spring ; the fourth funicle 
joint apparently without such a whorl of setae, or if present it is less distinct 
than on the other segments ; club distinctly 3-jolnted, not broader than funicle, 
distinctly hairy, but the hairs apparently not arranged in whorls and not 
much longer than the segment, the three club joints together not quite so long 
as the two preceding funicle joints. Abdomen not longer than the thorax, 
slightly compressed from the sides, blunt at apex.    Color as In the female. 

Described from the type series in the United States National 
Museum comprising 7 females and 5 males. 

BEVIKW   OF   LITEaiATURE 

2'etrastichus productvs was originally described by Riley in 1885 
from specimens said to have been reared from overwintering co- 
arctate larvae of the hessian fly collected at Cadet, Mo. The species 
has been mentioned frequently by subsequent writers dealing with 



144       MISC.  PUBLICATION   174,  U.S.  DEPT.  OF AGEICULTUEB 

parasites of the fly, but in every instance these references appear to 
be merely citations to, or repetitions of, the original record. In none 
of them  is it stated that the species  has been  again  reared  or 

'^*'lÍÍth¿rmore, despite the fact that the fly has been under almost 
continuous observation and study for many years, during which time 
numerous investigators of the Bureau of Entomology, as well as 
other individuals, have carried on extensive and intensive studies ot 
the parasites, literally thousands of all stages of the fly having been 
collected and many thousands of parasites reared, apparently no one 
has ever again reared or collected Tetrastichus productws.   it the 
species was actually reared from the fly originally, it is hard to ac- 
count for its failure to reappear upon that host over a period ot 
nearly 50 years.   Although Riley definitely asserts that the type 
material was reared from coarctate larvae of the hessian fly, state- 
ments elsewhere in the same paper indicate that infested straws may 
have been placed in cages for emergence of the parasites, in which 
case there is a distinct chance that some insect or insects other than 
the hessian fly may have been introduced and may have served as host 
to this Tetrastichus.   Color is lent to this assumption by the further 
statement of Kiley that a Microgaster was also reared from wheat 
straw infested with the fly.   In this case it is certain that the host 
was not the hessian fly but some accidentally introduced species, and 
there is at least a possibility that the same may be true ot the host 
OÎ the Tetrastiahm. ,,.   u-^       ^* T 

Nothing is known of the real hosts or of the life history of i. 
prodvctus. Riley believed it to be a secondary parasite, basing this 
belief on the assumption that, since some species of the genus were 
secondary, all others must be likewise, a theory now thoroughly 
exploded insofar as the Chalcidoidea are concerned. 

TETRASTICHUS AINSLIEI Gahan 

Tetrastichus ainsUei Gahan, U.S.Natl. Mus. Proc. 53: 214, 1917. 

DBSCBIPTION 

Tetrastichus ainsliei is similar in most structural characters to T. 
carinaPus and T. productus, but distinguishable at once by the broad 
whitish band at the base of the abdomen in both sexes. It further 
differs from oaoñnatws by being more slender, by lacking metallic 
coloration on the head and thorax, by'being less distinctly sculptured, 
and by having the first and second funicle joints subequal. It dif- 
fers from productus principally by having the abdomen of the female 
short ovate, about as long as the thorax, and the femora and tibiae 
all pale. 

IJoth sexes are deep shining black ; the flagellum brownish black ; scape, basal 
third of abdomen, and all legs pale yellow, the front coxae mostly and the 
median and hind coxae basally black ; mandibles reddish ; wings hyaline, vena- 
tion pale. The propodeum is distinctly very finely punctate and has a weak 
median carina.    The submarginal vein has only one erect bristle. 

Redescribed from the types and 11 additional specimens in the 
United States National Museum. 
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REVIEW   OF  LITERATXTBH 

This species has not been mentioned in the literature since the 
original description. It was described from specimens reared at Elk 
Point, S.Dak., by C. N. Ainslie from Mordellistena sp. 

HOSTS AND UFE  HISTORY 

Besides the original record from MonleUistena sp., there are 
specimens in the collection reared from an unidentified coleopterous 
larva at Renwick near Ithaca, N.Y., by Emma Avins, in May 1922, 
and two specimens said to have been reared from Fhytopha^ 
destructor by C. N. Ainslie at Dickinson, N.Dak., under Webster no. 
23393. 

Nothing is known regarding the life history of the species. 

DISTRIBUTION 

Three localities in which this species ha\e been taken have been 
already mentioned, viz Ithaca, N.Y., Elk Point, S.Dak., and Dickin- 
son, N.Dak. The only other record is of four specimens taken by 
A. F. Satterthwait at Hinsdale, 111., October 10, 1929, on HeUanthus 
fuheiyms,^ and recorded under Webster Grove no. 293085. These 
localities indicate that the species may be distributed over most of 
the northern part of the United States. 

IMPORTANCaS 

Since but two specimens have thus far been reared from the hessian 
fly, the speôies is evidently of no importance in controlling that 
insect. 

OTHER   SPECIES   RECORDED   IN   LITERATURE   AS 
PARASITIZING THE HESSIAN FLY 

Several records in the literature of species parasitizing the hessian 
fly, or possibly parasitizing that host, are believed to l)e either incor- 
rect or in need of confirmation. One of tliese records refers to a 
species of Pteromalidae, one to a species of Scelionidae, another to 
a species which has been placed doubtfully in Calliceratidae, and still 
another to a species of Alysiidae. 

COELOPISTHIA FORBESII (DalU Torre) 

Pternmaius pallipes Forbes, 111. State Ent. Kpt. 14: 4G nl 4 fía 1 1885 
(name preoccupied by palHpes Spinola) ; Osboni, U.S.Dept.Agr., Bur. But. Bui. 
( n.s. ) lo ! ¿o, ö3, 1898. 

Pteromalus forbcsn Dalla Torre, Catalogus lij ineiiopterorum . v 5 n 125 
1898 {îor pallipes Forbes, not pallipes Spinola). 

No description of this pteromalid is given here because it is 
almost certainly not a parasite of Phytophaga denti-uctor, although 
so recorded by Forbes. 

Forbes' types have been seen by the writer, and they are appar- 
ently congeneric with species at present placed in the genus Coelo- 
pisthia. A series of specimens in the collection which seem to agree 
m every way with Forbes' types is said to have been reared from 

6085»—83 10 
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CatocaU sp. on hickory, November 2 1883. Another series o^sped- 
mens is labeled as having been reared June 19, 1882, from (Arcim) 
Avantesis nms (Drury). The locality is not indicated in either case. 

The species has not been reared from the hessian fly since the 
original record by Forbes in 1884; and since it is apparently nor- 
mally parasitic upon large lepidopterous larvae it is not believed 
ïkely that it would attack the hessian fly. The Forbes record must 
have been a mistake. 

HOPLOGRYON KANSASENSIS  Gahan 

Hoplogryon IwmMensis Gahan, Ent. Soc. Wash. Pioc. 14: 7, 1912. 
The unique specimen from which this scelionid wa_s described was 

taken at Manhattan, Kans., from a field cage in which hessian flies 
were breeding, according to the data given the writer bv i. J. Head- 
lee from whom the specimen was received. Nothing like it has since 
been reared from Phytophaga destructor, and the species is be- 
lived not to be a parasite of that insect. 

LYGOCERUS TRITICUM (Taylor) 

Ceraphron triticum Taylor. Ainer. Agr. I860; 300  flg. 1 
L,woeerm triUcum Uiley anil Howard. U>}PePt-Af^" ^^^^ • ^^^"»t"' ^"^^^ 

Life 4:123, 1891 ; Ashmead, U.S. Nati. Mus. Bul. 45: 110, 1893. 
The identity of Lygocerus triticum is unknown, and it will prob- 

ably remain so, as the description is very unsatisfactory. It was re- 
corded by Miss Taylor as ovipositing in puparia of the hessian tty, 
but nothing has since been reared from that host which could be 
identified as representing tlie species. 

SYNALDIS INCISA Gahan 

Symldis incisa Gahan, Ent. Soi'. Wash. Proc. 14: 4, 1912. 
The original description of this alysiid was based upon specimens 

taken at Manhattan, Kans., from field cages in which hessian flies 
were breedim^ These specimens were not known definitely to have 
been attacking the hessian fly, and the species has not been reared 
subsequently from that insect. The true host of this parasite is 
unknown, but it is probably some dipterous insect other than the 
hessian fly. 

UNPUBLISHED RECORDS THAT ARE CONSIDERED 
DOUBTFUL 

There are a number of specimens representing several different 
species in the National Museum collection, ostensibly reared from 
Phvtovhmm' destrmto,' by various members of the Bureau ot li.nto- 
mology staff, which have not been treated in the preceding pages 
The material of each of these species consists of not over 1 or ^ 

^^In"some instances these specimens are in too poor condition for 
positive identification or description. In 1 or 2 instances the iden- 
tity of the species is known, but their known biology is such as to 
render it extremely unlikely that they would attack the hessian fly, 
and it is deemed inadvisable to publish the records until they iiave 
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been verified by additional rearings. One of the identified species 
belongs to a group, Alysiidae, which is outside the author's present 
field of activity but will be mentioned here because of the proba- 
bility tliat the record is correct and in order to make this list of 
hessian-fly parasites as nearly complete as practicable. 

The alysiid GoeUnidea msi'omyzae Forbes is represented by one 
specimen said to have been reared from Phytophaga destructor at 
"Wellington, Kans., by E. G. Kelly, under Webster no. 4087, Expt. 
no. 152273, and another is said to have been reared from the same 
host by the same collector at Watenga, Okla., under Webster 
no. 17319, Expt. no. 152415. This species is a well-known parasite of 
Meromyza americana Fitch, the wheat stem maggot. The fact that 
this species normally attacks a dipteron infesting the stems of wheat, 
even though it is a species belonging to an entirely different family 
from that to which the hessian fly belongs, makes it appear reason- 
able to believe that the records may be correct. Nevertheless, con- 
sidering the great amount of rearmg of hessian-fly parasites that 
has been done and the abundance of (Joellmdea meroinyzae, it is 
difficult to understand why it has not been reared by others from 
this host. 
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